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Dear Colleagues, Conference delegates and readers

At the beginning of this foreword, we would like to express our excitement about getting together again.
Almost two years after Covid 19 restrictions moved us completely to the digital sphere, we are delighted
that we can rejoin once again in the beautiful city of Opatija. It was hard to adapt to all the new rules,
sometimes confusing and illogical but the scientific community has once again found and is still finding
the answers. As never before, scientific community has been united to gain new knowledge, to get to know
“the enemy” and to fulfill its duties and repay its debts to the society. To this end, Kinesiology is not an
exception either. Hundreds of scientific projects, papers and communications were created and conducted
to understand how physical activity, exercise and sports can be effective in off-court battle. At the end of
the day, scientist from different fields of Kinesiology tried hard to provide all the necessary information
on how to stay safe and fit at the same time.

We believe you share our excitement to meet again in person. The Conference was planned for 2020
in May, but the pandemics stopped it. First choice was postponement to May 2021, but the pandemics was
tough, and here we are, September 2021, year, and a half after, still in epidemiological frames, but here. 9"
edition of the International Scientific Conference on Kinesiology is rolling. Beside more or less standard
tentative sections in various fields of kinesiology, this year Conference organizes two satellite symposiums
on Social Aspects of Sport in Southeastern Europe and Prevention and Rehabilitation of Sport Injuries.
The latter is related to presentation of postgraduate specialist study program that we are establishing at the
Faculty of Kinesiology in this field. The Proceedings contains 251 papers or abstracts published by 583
authors from 23 countries all over the world. It is a great opportunity to point out the important anniversary
that we are all proud of — Scientific journal Kinesiology celebrates 50 years since its first issue. Web of
Science — Core Collection membership and impact factor 1,452 for the year 2020 proves that the Faculty
of Kinesiology and its employees are continuously producing top-level scientific products.

Once again highly respected patronage is given by the Croatian Academy of Sciences and Arts. This
patronage is appreciated and important for the Conference since it is approved by the highest scientific
authority in Croatia. Focusing on great international relations with our partners and collaboration institutions
we warmly thank The Beijing Sports University, China, The Faculty of Sports Studies, Masaryk University,
Brno, Czech Republic, The Faculty of Kinesiology, University of Split, Croatia, The Faculty of Sport and
Physical Education, Novi Sad, Serbia for their involvement in the Conference and The Faculty of Physical
Education and Sports, Alexandru loan Cuza University of Iasi, Romania.

Special appreciation goes to all the authors, reviewers, section editors, members of the Organizing and
Program Committees and technical support staff. Without their great effort Conference and Proceedings
would not be possible. In hope that all the participants will have successful and fruitful work at the
Conference we wish to see you again in 10" International Scientific Conference on Kinesiology without
any restrictions. Stay healthy and good luck!

Organising Committee
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ECONOMIC ANALYSIS AND FORECASTING OF OLYMPIC MEDAL TOTALS

Wladimir Andreff

University Paris 1 Panthéon Sorbonne, France

Among the many topics dealt with in sports economics, one is of interest for non-economists: how can we explain and
then forecast the Olympic medal totals of a country? Most sciences provide explanations based on individual variables
(athletes good shape, training, doping, etc.). Economists are used to model macro-variables supposed to be explanatory.

This kind of literature started up with and found its basic modelling with Bernard & Busse (2004), then Andreff et al.
(2008); the latter was able to exactly forecast 70% of the medal totals distribution at the 2008 Beijing Olympics, and even
88% with a two medals error margin. Major determinants of medals distribution usually appear to be GDP, population or
GDP per capita, and a home country effect, plus various different additional variables from one model to the other. After
briefly sketching these potential additional variables, a model used to explain the Summer Olympics outcomes since 1992
(Scelles et al., 2020) will be presented with its econometric estimation results. Then the model has been used to forecast
the distribution of medal totals per nation at the 2020 (then postponed to 2021) Tokyo Olympic Games.

Since a model never can “guess” exactly 100% of the future, a final discussion will be introduced about the (probably
observed) gaps between forecasts and actually achieved medal totals of some nations at the Tokyo Games, which variables
may be missing and the overall interest of such modelling. The presented model is used to forecast the medal totals at the
Paris 2024 Olympics. A similar model has been successfully adapted to Winter Games (Andreff, 2013) and has detected
the possible impact of doping on medal wins.

Key words: Olympic Games, medals totals, macroeconomic variables, forecasts
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POST-PANDEMIC SPORTS: TENSIONS, TRANSITIONS, & TRENDS

Jay Coakley
University of Colorado in Colorado Springs, USA

The focus of this presentation is on tensions in post-pandemic sports and the anticipated transitions and trends that
will occur in the post pandemic era. The premise of the presentation is that issues and questions about the organization
of sports that have emerged during the pandemic have created tensions that will influence the organization of sports.
While efforts to restore and increase the profitability of commercial sports there will also be efforts to establish new
sport forms that reflect the interests of participants. The resulting tensions will initiate a transitional period during which
diverse trends will emerge. The sustainability of specific trends depends on the dynamics of power relations among those
with vested interests in various sport forms and the abilities of sport organizations to secure sponsorships and media
coverage over an extended period. The sustainability and expansion of commercial sports, such as the top professional
fixtures/leagues in the United States, depends primarily on spectator interest, corporate sponsorships, media rights, and
government support. The sustainability of local, grass roots, and participant-driven sports depend on popular support, the
recruitment and socialization of participants, their organizational abilities, and their effective distribution of self-produced
media. Although the future of sports will be created rather than predicted, the presentation will focus on probable trends
over the next decade and the social, economic, and political factors that will influence their sustainability.
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SESSION RPE: A TOOL FOR MONITORING EXERCISE TRAINING

Carl Foster

University of Wisconsin-La Crosse, USA

The sRPE method was developed ~25 years ago as a modification of Borg’s RPE method. It was designed to estimate the
intensity of an entire training session, rather than momentary intensity estimated by Borg’s method. With >20,000 citations
since 1995, it has become well-accepted method of measuring the internal training load. Early studies demonstrated that
sRPE correlated well with objective measures of internal training load, such as %VO,max, %HRR & [BL]. It has been
shown to be useful in a variety of exercise modes ranging from aerobic to resistance to games, and effective in populations
ranging from patients to elite athletes. The sRPE is a reasonable estimate of the average RPE acquired across an exercise
session, and, at constant intensity, displays an upward drift with more prolonged exercise, suggesting that it measures
accumulated fatigue in addition to intensity. Originally designed to be acquired ~30 minutes following an exercise session,
sRPE has been shown to be termporally robust, across periods ranging from 1 minute to 14 days following an exercise
session. Within the TRIMP concept, sRPE and indices derived from sRPE, predicts both positive and negative training
outcomes, As such sRPE contributes to understanding how training periodization can optimize training outcomes or
predict maladaptations such as overtraining syndrome. sRPE has the advantage of extreme simplicity. While not ideal
for precise recording of the details of the external training load (distance, acceleration), it has large advantages compared
to more technologically demanding methods relative to evaluating the internal training load.
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ANTI-SYSTEM PERFORMANCE.
IDENTITY AND POLITICS OF ULTRAS FANDOM

Radoslaw Kossakowski

University of Gdansk, Poland

Ultras fans groups are a phenomenon that connects the global and the local. On the one hand, these groups have spread
all over the world — from Brazil, through the USA, Europe and Indonesia, presenting similar means of expression during
matches (chants, flags, choreographies). On the other hand, in every corner of the world they refer to local identities, the
core of which is the local club. Devotion to locally developed identities is the common ground of ultras culture, but not
the only one, as cultivating local traditions is only one of the dimensions of what is called mentalita ultras. The term
refers to the specific lifestyle and modus operandi of ultras groups around the world. Other dimensions of this mentality
include loyalty, brotherhood (less often sisterhood), particular consumptions styles (both stimulants and clothing brands),
inclinations to violence (both symbolic and physical), but most of all - a specific anti-system, antagonistic attitude. A
characteristic feature of ultras culture is the communication of disagreement, resistance, and the difference that appears
between ultras from different countries concerns the object of resistance. For example, ultras from Poland, Balkan,
Hungary (the overwhelming majority) are firmly opposed to left-wing and LGBT-right movements. In Indonesia (and
many other countries) opposition is raised by the police and football authorities. In North Africa (Morocco, Egypt) and
Turkey, mentalita ultras was directed against the political authorities (whose decisions also hit the ultras movement).

The antagonistic attitude is also associated with a sense of uniqueness, authenticity, because the ultras movement
present itself as guardians of traditions not spoiled by so called ‘modern football’ (Against Modern Football is another
dimensions of antisystem and antagonistic ultras’ attitude). As anti-system attitude is connected with rivalry in the football
field (fans from one country may hate, for example, the police, but simultaneously they hate each other), it requires being
courageous, and willing to violence. The ultras culture is therefore ‘military’ in nature (which is necessary in violent
confrontations, but also in planning defense/attack), and consequently limits the role of women.

One of the most important question to be solved is: is it possible to reconcile an antagonistically oriented identity/
mentalita ultras with inclusivity? If there are left-wing, progressive ideologies in the ultras groups (as is the case in some
European countries), are they legitimated only if they are ‘against’ ideologies (and therefore must — paradoxically — be
as exclusive as the right-wing)? So do the left-wing ultras groups also build their identity on having an ‘enemy’? Similar
questions will be asked during the presentation, along with a discussion of possible — analytical — assumptions.
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DEVELOPMENT OF MOTOR COMPETENCE AS A GATEWAY
TO HEALTHY LIFE AND OPTIMAL SPORTS PERFORMANCE

Matthieu Lenoir

Department of Movement and Sports Sciences, Faculty of Medicine and Health sciences, Gent University, Belgium

Motor competence (MC) is defined as the ability to organise body parts in a coordinated manner to translate an
intention into a successful motor outcome. Ideally, that outcome is tuned to the demands of a specific situation in daily
life, work, or sports. MC is positively associated with psychological, emotional, and social development, as well as with
health benefits from childhood to far into adult life. In this lecture three topics related to MC will be overviewed. First,
an analysis of the current state of MC from the second year of life is proof of a downward secular trend that potentially
affects all children in modern societies. This trend mimics the secular trend of physical fitness in children and adolescents
that has been documented since the 70ies of the previous century. Second, research and practice has indicated that such a
negative trend can easily be remediated at a very limited financial and societal cost. Key to the remediation is the optimal
use of existing structures in society, like schools, sports clubs and federations to stimulate MC from a developmental
perspective. Ironically, the Covid-19 pandemic has, apart from all negative health and economical consequences, provide
very convincing data on the necessity of such stimulation on a regular and conintuous basis. In the third part of the
lecture the connection between motor development and talent identification in sports is made, underlining the value of
an optimal development of general MC as a foundation of sport participation, talent identification, talent development,
and talent transfer. This part builds upon the idea that a solid and generic MC level acquired in the first years of life gives
the athlete the advantage of learning new and complex skills faster and with less effort, facilitating athletic development
in a particular sport, and even transfer to another sport.
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CAVING TO PAIN: THE ROLE OF EXERCISE-INDUCED
PAIN IN ENDURANCE PERFORMANCE

Lex Mauger

Reader in Exercise Physiology
University of Kent, UK

Vigorous exercise creates a noxious metabolic environment in and around the exercising musculature which causes
naturally occurring transient pain (exercise-induced pain; EIP). The magnitude of this EIP is usually proportional to the
exercise intensity and/or duration and may affect the performance of that exercise. Consequently, tolerance of EIP is an
important determinant of success, which is evidenced by better-trained individuals having a higher pain tolerance, and
exercise training causing an increase in pain tolerance alongside parallel improvements in performance. The mechanisms
by which EIP may affect exercise performance are debated, but it is likely that they are a combination of physiological and
psychological origin. The severity of its impact, and the combination of the causal mechanisms are likely to be specific to
the individual, the type of exercise and the environment it is performed in. Experimental studies suggest that the higher
pain tolerance of trained athletes can be attributed to improved coping mechanisms and that this can occur independently
of physiological adaptation. Furthermore, nociceptive stimuli have been shown to induce supraspinal fatigue and reduce
maximal voluntary contraction. However, exploring the relationship between EIP and exercise performance is challenging
because of the need to use an experimental pain model that can be induced independently of exercise and that replicates
the perception of EIP. The intramuscular injection of hypertonic saline solution has been suggested to closely replicate
EIP, but there are a limited number of studies on human performance which use this technique. Over the last 10 years,
my research team at the University of Kent have explored the relationship between EIP and endurance performance. This
talk provides a background to EIP and will go on to present the key studies from my lab which assess the impact of both
alleviating and exacerbating EIP during exercise, with a specific focus on those studies which use hypertonic saline as
a means of inducing muscle pain.
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CURRENT CONCEPTS OF SCREENING FOR CARDIOVASCULAR
DISEASE IN ATHLETES

Tim Meyer

Saarland University, Germany

Albeit rare, serious cardiac events still occur among athletes with cardiovascular disease. The vast majority of
these cases is registered among older athletes in recreational sport and much more frequently among males than among
females. However, sudden deaths in elite athletes usually get a lot of public attention and - on top of all individual tragedy
- have the potential to damage the reputation of sport. Therefore, several national and international associations have
decided to conduct screening examinations to identify athletes at risk at an early stage and advise them to modify their
activities or reduce risk by medication. Target groups as well as screening strategies vary based upon available financial
resources and regional disease patterns. A major difference between the US and the European approach has recently been
addressed by the introduction of the “Seattle criteria” to assess resting ECGs in athletes. They help to improve specificity
of ECG evaluations enormously and should, thus, be known by each sports physician involved in screening procedures.
Unavoidably, screening will fail to identify existing disease in a few cases (“false negatives”) which means that intervention
strategies for cardiac events (resuscitation, defibrillator) have to be available and known to medical protagonists.
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KICKING OFF IN THE “NEW WORLD”: FOOTBALL, CRISES, AND
INTERWAR YUGOSLAV-SOUTH AMERICAN RELATIONS

Richard Mills
University of East Anglia, Norwich, United Kingdom

In 1934, the national football team of the young Kingdom of Yugoslavia hosted Brazil in Belgrade. The game was
the first visit by a South American side, although six of the home players who featured in an impressive 8-4 victory had
already encountered South American football first-hand. Yet, that ostensibly collective experience masks the deeply
divided nature of previous interactions with a faraway continent: the South Slav players who came together in Belgrade
had ventured across the Equator separately.

This lecture examines two very different tours, alongside the tense political situation that shaped them: the first,
Yugoslavia’s participation in the inaugural World Cup of 1930, was marred by a Croatian player boycott and bitter
arguments over the division of the spoils; the second, Hajduk Split’s tour of 1931, provided an opportunity for leading
Croatian footballers to experience the kind of spectacles they had been compelled to abstain from the previous year. Both
expeditions occurred at a time of burgeoning transnational interactions between Europe and South America. They shed
light upon the fragility of interwar Yugoslav politics, particularly concerning broader constitutional questions manifested
in the tug-of-war over the Yugoslav Football Association. They offer a means to examine Yugoslavia’s relations with
South America, and the latter’s growing South Slav émigré communities, at a time of deep economic instability. Fluid
diaspora identities fostered complex relationships with both the ‘homeland’ and visitors from it. Tours also brought players
into contact with royalty, revolution, racial tensions, industrial action, and global crisis, providing opportunities for the
troubled Kingdom’s inhabitants to assess their place in the world, and vice-versa.

Based upon research and fieldwork at clubs, institutions, archives, and libraries on both continents, the lecture harnesses
memoirs, diplomatic correspondence, photographs, contemporary newspapers, and scholarship. In combination, these
sources demonstrate that Yugoslav football’s tentative steps in the Southern Hemisphere evidently elucidated aspects of
the domestic political situation. Our itinerant footballers encountered distant countries and football organisations racked
by all-too-familiar difficulties and tensions. They may have ventured ‘[f]orward, into the distant New World’, as one of
the players put it, but upon arrival they found many old world problems.
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THE ROLE OF CHILDREN’S MOTOR COMPETENCIES IN CONTEMPORARY
SOCIETY - CAN THEY SURVIVE BEING PHYSICALLY INACTIVE?

Rado PiSot

Science and Research Center Koper, Institute for Kinesiology Research, Koper, Slovenia

Introduction: Motor development enables individuals to achieve higher levels of motor competence across different
stages of life. Physical activity (PA) is a lever for physical fitness, immune system resilience, and maintaining psychophysical
balance. PA has been present throughout human evolution, has shaped our bodies and we simply cannot survive without
it. Replacing PA with the help of technological advances is not tenable! PA restriction related to COVID-19 and high
exposure to physical inactivity (PI) and “hypokinetic conditions” is just an extreme form of the sedentary lifestyle we
have been witnessing for at least the last two decades. A “sociology of sedentarism” is being established and is a new
reality, but can science support it?

Methods: A review of numerous studies suggests the severe consequences of PI on physical and mental health and
a rapid deterioration of various bodily systems.

Results: Our post COVID-19 research about the implementation of various forms of PA in children (P5-0381; N3936,
6-12 years) showed a severe drop in the amount of PA. Sports activities at school decreased sharply from 72.2% before
to 16.5% during, and children’s participation in organized training in sports clubs from 69.7% before to 11.9% during the
epidemic, a significant decrease in the time children spent exercising.

The absence of PA quickly leads to the remodulation of motor units and the mechanisms of muscle changes and
deterioration, as shown in the bed rest study (BR). Moreover, insulin resistance increases in the short term after a period
of PI. Surprisingly, we found the consequences of the COVID-19 restrictions were the same as after BR.

Pronounced sedentary behavior (SB) is associated with body adiposity and cardiovascular risk factors. In addition, the
accumulation of SB with only a few pauses leads to further deterioration of the cardiometabolic profile. In this context, it
is important to note that children’s adiposity at baseline increases SB and decreases moderate and vigorous PA (MVPA)
in longitudinal studies. However, this relationship is not bidirectional, suggesting that adiposity influences PA and/or
SB and not vice versa.

Conclusions: There are increasingly long periods of PI in both active and inactive populations of children and
adolescents. Ensuring sufficient, high-quality PA is certainly a challenge but reducing PI in the most vulnerable subgroups
must be addressed separately. Along with the world-wide pandemic restrictions, we must be aware that limiting PA may
result in systematic poorer health, higher vulnerability to diabetes, cardiovascular disease etc. — a vicious cycle.
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FORCE-VELOCITY-POWER PROFILE:
FROM THEORY TO PRACTICE

Pierre Samozino

Universite Savoie Mont Blanc, Chambéry, France

The performance in many sport activities is largely associated to success in movements aiming at accelerating its
own body mass as quickly as possible (vertical and horizontal jumps, sprint acceleration). Such performances are mainly
determined by the maximal power lower limbs can generate, but also by the underlying individual force-velocity (FV)
mechanical profile, and notably the associated FV imbalance. The importance of the FVP profiling approach for sports
performance is supported by recent experimental evidence in jumping and sprinting modalities. A better understanding
of this approach may lead to improved training interventions. In this context, the aim of this presentation is to propose
an update regarding “Force-Velocity-Power profiling” from theory to practice, including theoretical background and new
experimental findings about FV profile during jumping and sprint running, description of innovative field methods for
performance testing and discussion about the potential interest for training and injury management.
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RESEARCH ON VALUE ASSESSMENT OF SPORTS EVENTS
BASED ON THE THEORY OF VALUE CHAIN MANAGEMENT

Shuhong Xiao, Yunyun Hou
Beijing Sport University, China

Abstract

Sports events are the core business of the sports industry. How to assess event value has attracted much attention
of the whole industry in recent years. This paper adopts the methods of literature review, logic analysis, and expert
interviews to classify, analyze and summarize the status and achievements of the research on event value assessment
at home and abroad. Based on the theory of value chain management, this paper proposed that the value assessment of
sports events should be based on the perspective of chain management, and take a comprehensive and systematic view
of the interrelated roles of all subjects in the whole supply chain of sports events; the market value and non-market value
of events should be considered comprehensively, and the value points of interest-related subjects should be considered
comprehensively; the value engineering principle should be used to sort out the value of events factors and conduct to
value analysis, so as to build a logically consistent system; the relevant evaluation methods should be used to establish a
dynamic evaluation model to assess the their value. It is suggested that future research on event value assessment should
dynamically adjust indicator systems, assessment methods and models for different interest-related subjects, so as to
assess event value more targeted and accurate.

Key words: Value Assessment of Sports Events, Value Chain Management; Value Engineering; interest-related subjects

Introduction

A series of sports dividend policies have been released since October 2014, creating optimal development opportunity
for the sports industry. However, as the core of the sports industry, sports events are still at an early development stage. How
to assess and improve the value of sports events has become the core issue concerning the development of sports events.

There are numerous studies on value assessment of sports events (eg Peter Rossi, P. H., Lipsey, M. W., & Henry,
G. T. 2018; Cornwell, T. B 1995; Bo Liu & Hua Yu 2007). However, there is no holistic, systematic and integral sports
event value assessment methods and classification system. Moreover, these methods lack operability. According to the
value engineering theory, different subjects have different value cognition of the same products or services. But there
are few studies about classifying event value from the perspective of interest-related subjects (Nanzhu Li and Qin Yao,
2009). Therefore, this paper aims to sort out domestic and foreign literature on event value assessment in recent years,
summarize previous research results, analyze and generalize the problems existing in these studies, find comprehensive
solutions to event value assessment and establish assessment models. It employed the theory of value chain management
and the method of value engineering, and studied the event value concerning different interest-related subjects from the
perspective of relevant interest-related subjects of sports events. Besides, it also carried out targeted research on indicator
systems, assessment methods and models of the events. By doing so, it hopes to make contribution to the scientificity and
completeness of the research on event value assessment.

Research Methods

Firstly, retrieving relevant literature with such key words as event value, event interest-related subjects, event social
benefits, media value, sponsorship value, intangible asset value, and value assessment, 159 domestic and foreign documents
of this theme from 1995 to 2018 were found and were studied. After reviewing the above 159 documents, this paper logically
analyzed the research status of event assessment, concluded existing problems and provide different value assessment
indicator systems, methods and models based on value management theory. At the same time, relevant questions were
discussed with relevant experts at theme forums, interviews and round-table discussions. Expert opinions were concluded
to prove the main ideas of this research.
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Results

Currently there are three commonly used models for assessing the economic value of events, which are input-output
(I-0),computable general equilibrium (CGE) and multiplier models. The three types of models have specific assumptions
and therefore are suitable for different scenarios. Different events can select evaluation models according to the situation.
However, there is no unified and widely accepted assessment system of event market value. In particular, the applicability
of the single assessment model still needs expansion. Second, in terms of non-market value assessment, it is hard to
employ the traditional method of economic assessment. Therefore, the assessment can only be made by indirect ways,
the representatives of which include: CVM, TCM and HPM (See Table 1).

Table 1. Statistical table of classification of non-market value evaluation methods

Non-market value assessment

methods Scope of application Application examples
1. methods applied to the pre-game assessment 1. Johnson & Whitehead--Non-Market Value
. of non-market values. Assessment of the Penguins in the US NHL;
Contingent Value Method (CVM) 2. direct assessment of user needs. 2. Bruce K. Johnson-- A team from the U.S. NHL,
3. relatively mature methods with wide application. NFL, NBA and MLB and the London Olympics

1. Carlino and Coulson Demon prove that the
presence of NFL teams and their stadiums
leads to real estate price appreciation;

2. Charles Tu Washington Redskins - Baseball
Team Prince George’s, Maryland Home Price
Impact

1. Valuation through real estate price analysis;
2. Indirect measurement of invisible earnings;
3. fewer errors

Standardized Hedonic Price Method
(HPM)

1. Cost-benefit calculation based on the number of
spectators and ticket prices;

2. The model is based on the annual ticket sales
revenue of the event and the price elasticity
during the game;

3. The importance of consumer surplus depends
on the elasticity of demand

Cost-benefit model (consumer surplus
theory)

Alexander, Kern and Neil; Crompton, Howard and
Wa - 53 stadiums built from 1961 to 2003

The evaluation method of the sponsorship value of sports events are mainly divided into the following categories:

1. Exposure-based Method. Cornwell believes that exposure-based method include monitor the amount and quality of
media coverage obtained from sponsored events, and to estimate direct and indirect audiences (Cornwell and Maignan,
1998). Hulks believed that the above method can estimate the number of spectacular of television and radio media
(Hulks, 1980). However, Pham pointed out that these methods cannot provide useful information for evaluating the
effectiveness of commercial sponsorship (Pham, 2000).

2. Tracking measurement methods. Most of the international literature has begun to use practice and tracking techniques
to measure the effectiveness of sponsorship (Walliser, 2003; Cornwell and Maignan, 1998; McDonald, 1991).

3. Experimental method. Pham argues that experimental methods are superior to consumer tracking methods (Pham,
2000). Nora and other researches also used experimental methods to test the cognitive process of the impact of the
matching degree between sponsors and events on its final effects (Nora, 2004).

4. Empirical research methods related to short-term or long-term returns of enterprises (Cornwell and Maignan, 1998).
In fact, the tangible effect of sports sponsorship marketing can be calculated from many angles. For example,the
stock price and earnings of car sponsors (Cornwell, 1995).

To sum up, the overall model of sponsorship evaluation is relatively scarce and lacks certain scientific standards. It is
recommended that improving the research of the sponsorship value evaluation system of the event for different sponsorship
purposes in order to assess more complete and comprehensive.

Discussion

According to Value engineering theory, the value of the event should be classified from the relevant interest-related
subjects (such as government, the media, the sponsor), and different index systems, evaluation methods and models should
be applied to different interest-related subjects while evaluating,so as to assess in a more targeted and accurate way.

There are some issues about sponsorship valuation. First, it is difficult to determine a unified evaluation standard due
to the different objectives of corporate sponsorship (Crompton, 2004). Second, the conformability of sports sponsorship
makes it difficult for evaluators to clarify the effects of sports sponsorship (SHEN Jia, 2015). Third, it is difficult to quantify
the evaluation indicators of sports sponsorship. many scholars study the sponsorship value of sports events, it is difficult
to measure corporate image and customer loyalty, so they cannot establish a measurable evaluation criteria (Dongnan
Chen and Yuan Li, 2012; Bo Liu, 2007). Therefore, based on the above problems, we use a dynamic indicator system —
the appraisers function diagram for evaluation — to solve the above problems.
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Using the theory of value chain management, it is hoped that an event can be decomposed from the top down and
realized from the bottom up, and the value of the event can be evaluated by level, subject, and step. At the same time,
fully considering the interrelationship between the interest-related subjects of the event. First, defining the supply chain
of sports events, constructing the definition of the supply chain of sports events, and analyzing the formation process of
the supply chain, the linkage mechanism and the essence of value creation management. It is concluded that supply chain
management is composed of contract management, trust management and information management. Contract management
is the foundation, trust management is the core, and information management is the guarantee. The three parts are inter-
connected, influenced and inseparable.Second, building a performance evaluation index system for event value supply
chain management. Combining the influence of the essence of supply chain management on the performance of supply
chain management, building a supply chain management performance evaluation based on the essence of supply chain
management from the four dimensions of strategic supplier relationship, strategic customer relationship, interior lean
production and postponement strategy, information sharing and information quality Index system. The value creation
process and value realization evaluation must be examined from the perspective of the whole supply chain. Constructing
a value evaluation index system based on the supply chain.

Conclusions

Based on the theory of value engineering, this paper collects 159 international literature related to the value evaluation
of sports events based on the classification of event interest-related subjects, respectively studies the different demands
of different interest-related subjects as the evaluation subject for events, and then analyzes different influencing factors
and evaluation methods and models of the event value evaluation that interest-related subjects are concerned about. The
conclusions drawn through content analysis are mainly reflected in the following aspects:

(I) The classification of event value in existing research is relatively ambiguous and lack scientific basis.

(2) According to the theory of value engineering, different interest-related subjects have different value demands for the
same thing. But existing research from the perspective of interest-related subjects on the value of the event is very
exiguous.

(3) Concerns about event value overlap among different interest-related subjects.

(4) There are too many qualitative and normative studies on the influencing factors of the value of each event, and
there is a lack of quantitative analysis of complete evaluation models and methods with realistic basis and practical
significance.

(5) The existing literature lack of panoramic system research, more research is about economic and social benefits, less
research about sponsorship, media, copyright and other commercial value.

(6) There is no universal method to measure the value of the event. Therefore, the same event has different evaluation
methods for different subjects.
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THE EFFECTS OF SMALL SIDED GAMES COMBINED WITH KAATSU TRAINING
ON REPEATED SPRINT ABILITY IN YOUTH SOCCER PLAYERS

Liang Yu, Zhi Bo Zhou, Zheng Song Wang, Xiao Lan Zhu
Beijing Sport University, China

Abstract

Objective: The purpose was to explore the effects of small sided games (SSG) combined with KAATSU training
on repeated sprint ability (RSA) in youth soccer players. Methods: 34 male U17 players were randomized into 3V3 SSG
group(S), 3V3 SSG with KAATSU group (SK) and control group (C) for 4 weeks. Body composition, RSA maximum
speed (RSAbest), RSA average speed (RSAmean) and RSA decline rate (RSAdec), aerobic power, muscle reoxidation rate
(ROR) and muscle strength were measured. Results: RSAmean and RSAbest of S and SK group were lower than C group
(P<0.05), RSAdec of SK group was lower than C group (P<0.05). Post-RSAmean and RSAbest in S and SK group were
significantly lower than pre (P<0.05), post- RSAdec of SK group was lower than pre (P<0.05).The average output power
in SK group was significantly higher than group C and S (P<0.05), the vWO2max and VO2max of S and SK groups were
significantly increased (P<0.05), ROR in SK group was significantly higher than group C and S (P<0.05). Conclusion: 4
weeks of SSG combined with KAATSU training can improve RSA by improving the aerobic capacity, anaerobic power
and muscle strength in young football players.

Key words: Small Sided Games, KAATSU, Repeated Sprint Ability

Introduction

Elite football players process the good aerobic capacity and sprints speed, direction change ability, acceleration,
deceleration and confrontation capabilities, which can be indicated by RSA. RSA refers to capability of completing more
than 2 consecutive sprints (<10s) without complete recovery (interval<60s) (Cai et al., 2017), which includes RSAbest,
RSAmean, and RSAdec. High-intensity interval and repeated sprints training is commonly conducted in football players
to enhance RSA (Bishop, Girard & Mendez, 2011). SSG is used as a professional training for physical characteristics of
football players to improve aerobic capacity (Moran, et al., 2019). However, it mainly runs at low and medium speeds,
lacking high-intensity sprints and it’s hard to increase muscle content and muscle strength, which leads to its defects in
improving RSAbest. As a result, it’s necessary to combine the SSG with other intervention to improve RSAbest (Eniseler,
etal., 2017). KAATSU refers to blood flow restriction training (BFR). It can restrict the blood flow of skeletal muscle and
provide a hypoxia condition by applying compression at the proximal extremities, which can achieve the similar effects
of high-load training on muscle growth as the light-load training (Liang, Ruiyuan & Xiaoping, 2016). In this study it is
hypothesized SSG and KAATSU can enhance RSAbest.

Methodology

Subjects

34 male U17 football players from China Football College were randomly into SSG group (S, n=12,171.92+5.31cm,
61.2849.22kg), SSG combined with KAATSU group (SK, n=12,171.27+ 3.85cm, 66.23+6.44kg), control group (C,
n=10,172.29+4.72c¢m, 60.62+7.06kg). The participants were (1) no cardiovascular and neurological diseases; (2) professional
football training experience at least 4 years; (3) no sports injuries one month before study. Training program and content
is presented in Table 1.
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Table 1. Intervention Program

Group Time/Frequency Time Point Training Content
C 4weeks/12 times Week (Monday, Wednesday, Friday) Functional injury prevention training
S 4 weeks/12 times Week (Monday, Wednesday, Friday) 3v3: 4 quarters x3min (1.5min);

3v3: 4 quarters x3min (1.5min)
SK 4 weeks/12 times Week (Monday, Wednesday, Friday) Pressure band: length 5cm; pressure
210mmHg (Abe, et al., 2010)

Measurement

RSAmean, RSAbest, and RSAdec

RSA was measured by six 20m back runs (6x40m), with a 20s interval (Rampinini, et al., 2007). Rest for 5 minutes
between each test. The measurements were stopped if the repeated sprints greater than the basic value up to 2.5%. The
calculation formula of RSAdec is presented below:

20mX6ik, %205

RSAd RSAmean — RSAbest % 100 2
= m
e RSAbest

Figure 1. Repeated Sprints Illustration

Skeletal Muscle Content

A bioimpedance body composition analyzer (InBody770, South Korea) was used to measure body skeletal muscle
content and lower limb skeletal muscle content.

Maximal Strength

Squat maximum strength (IRM) test with a Smith Rack for maximal strength.

Anaerobic Power

30s average power, 5s maximum power and fatigue index were calculated.

Tissue saturation index (TSI)

MBSX Insight (USA) was used to measure the TSI of 30 seconds prior to the sprint, prior to the 1* to 6™ repeated
sprints, and 0s, 20s, 40s, 60s, 80s, 100s, 120s following the 6 repeated sprints.

TS1, —TSI2,  TSI2, —TSI3,  TSI3) —TSI4  TSI4 ~TSIS,  TSIS, TSI6y T5161_T51205) L
6

ROR = (—35;5 20s 20s 20s T %0s 20s

TSI: Tissue Saturation Index; 1-6: The number of the repeated sprints; 0: Pre- repeated sprints; 1: Post-repeated sprints

Data Analysis

Statistical analyses were performed with SPSS.24 and presentes as Mean+SD. Using Kolmogorov-Smirnov to assess
data normality The training effects between different groups were analysed with one-way ANOVA. Paired sample T test
was used to compare the pre and post tests.

Results

Changes in RSA following 4 weeks of intervention.

After 4 weeks training, the SK group RSAbest (0.17s), RSAmean (0.27s) and RSAdec (1.42%) had statistically
significant increases (P<0.05) (Table 2). Pairwise comparison results showed RSAbest, RSAmean, and RSAdec in group
SK were significantly lower than those in group C (P<0.05). RSAdec in group S was lower than that in group C (P<0.05).
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Table 2. Within-group and between group comparisons of participants’ RSA before and after 4 weeks

C S SK
Indicators
Pre Post Pre Post Pre Post
RSAbest 7.511£0.21 7.56+0.29 7.49+0.31 7.42+0.36 7.33+0.22 7.16+0.30ab
RSAmean 7.80+0.23 7.86+0.29 7.78+0.30 7.63+0.34a 7.64+0.22 7.37+0.29ab
RSAdec 3.90+3.00 4.11+1.39 3.81+1.26 2.87+0.75b 4.30+1.69 2.88+0.86ab

a: Compared with the pre test; b: Compared with the post test

Changes in skeletal muscle content and maximum strength after 4 weeks

The body skeletal muscle content and lower limb skeletal muscle content of group S and SK were significantly
increased (P<0.05). The difference between the total skeletal muscle content of group S and group SK was significantly
higher than that of group C (P<0.05). The difference in skeletal muscle content of lower limbs was significantly higher
than that in group C and S (P<0.05). The squat 1RM in SK group was 11kg heavier than the pre-test (P<0.05). After the
intervention, the squat IRM in SK group was significantly higher than group C and group S (P<0.05).

Table 3. Within and between group comparisons of skeletal muscle content

Group Time Skeletal muscle content(kg) Lower “?obnfekﬁtl(ektg)l muscle TRM of I;?L\:\;irléi(ngg)skeletal
Pre 29.67+2.98 17.35+1.27 108.21+16.64

C Post 29.92+2.89 17.44+1.41 107.96+16.85
Difference 0.25+0.38 0.10+0.31 -0.24+1.26
Pre 30.03+4.95 16.76+2.01 107.1+16.85

S Post 30.68+4.94a 17.06+2.15a 108.86+16.66
Difference 0.65+0.25b 0.30+0.22 1.70+2.88
Pre 32.01+3.47 17.92+1.66 112.86+14.82

SK Post 32.91+3.37a 18.57+1.54a 124.13+14.81abc
Difference 0.90+0.54b 0.65+0.31bc 11.26+£3.17

a: Compared with the pre test P <0.05; b: Compared with the C group P <0.05; c¢: Compared with the S group P <0.05;

Changes in anaerobic capacity and power following 4 weeks of intervention

The 5 seconds maximum power in group C and SK were 1.35w/kg and 1.20w/kg higher than pre intervention (P<0.05).
Mean anaerobic power in SK group was significantly higher than group C and S 4 weeks later. Fatigue index of each
group increased after the experiment (P>0.05).

The vVO,,,,, of group S and SK were 0.45km h'' (P<0.05) and 0.44km h' (P<0.05) higher than the pre test. VO,, ..
of group S and group SK were increased by 4.56% (P<0.05) and 4.58% (P<0.05) respectively 4 weeks later After the
experiment, the muscle ROR increased significantly (P<0.05) in SK group, it was significantly higher than group C and
S (P<0.05).

Table 4. Comparison of participants’ anaerobic capacity and power before and after the four weeks training

C S SK
Indicator
Pre Post Pre Post Pre Post

5s maximum power (w/kg) 10.31£1.14 11.66+1.40a 11.17£2.25 12.00+1.68 11.53+1.69 12.73+1.17a
Mean power (w/kg) 7.81+0.66 8.02+0.51 7.92+1.20 8.01+0.88 8.31£0.75 8.85+0.61abc
Fatigue index (%) 0.48+0.06 0.52+0.08 0.50+0.09 0.61+0.03 0.51+0.08 0.57+0.05
VWO, (km h-1) 13.2040.42 13.50£0.52 13.16+0.43 13.61+0.48a 13.22+0.66 13.66+0.66a
VO, oy (MI/kg/min) 55.08+2.59 55.75+3.22 54.73+2.37 57.23+2.64a 54.79+3.47 57.30+3.47a
ROR (%/s); 0.18+0.16 0.27+0.11 0.22+0.16 0.36+0.24 0.31+0.22 0.63+0.24abc

a: Compared with the pre test P <0.05; b: Compared with the C group P <0.05; c¢: Compared with the S group P <0.05;
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Discussion

Short-term SSG mode combined with KAATSU can improve RSA.

SSG can improve the physical fitness of football players. However, whether it can improve RSA is still controversial.
So we explore whether KAATSU with SSG has combined effects on RSA compared with SSG method. The results showed
SSG can’t improve player’s RSAbest, which is consistent with Eniseler’s research that SSG can’t enhance RSAbest in
adolescent after 6 weeks’ 3v3 SSG (Takarada, et al., 2000). In our study, the RSAbest was improved significantly in SK
group (P<0.05). Compared with gourp C, the performance in RSAmean and RSAdec were enhanced in S and SK groups
(P<0.05). Compared with S group (1.9%, 24%), the RSAmean and RSAdec were enhanced in SK group (3.5%, 30%).
Therefore, it’s suggested SK can improve RSAbest to a greater extent.

Short-term SSG combined with KAATSU can increase the skeletal muscle strength.

RSA has 2 influential factors (stride length and stride frequency), stride length and stride frequency are related to
lower limb muscle strength, nerve excitability, and flexibility (Madarame, et al., 2011). This study found the lower limbs
was 0.65kg in SK group following 4 weeks’, which was significantly higher than S group (0.30kg) and C group (0.10kg).
Moreover, the maximum strength in SK group was significantly improved following the intervention (P<0.05), which
was consistent with the previous results. Abe found 8 weeks’ cycling with 40% VO,,,., combines 210mmHg compression
can increase the muscle strength (0.6%) and cross-sectional area (1.4%) (Abe, et al., 2010). KAATSU combined with
SSG can increase the lower limb muscle content and maximum strength which may related to KA ATSU restricts venous
blood return, resulting in hypoxia and accumulation of lactic acid in the compression site, and induces muscle swelling
stimulations of skeletal muscle growth (Aguiar et al., 2013).

Short-term SSG combined with KAATSU can increase anaerobic capacity.

The increase in skeletal muscle strength may be one of reasons of the improvement in RSAbest, while from the
perspective of energy metabolism and neuromuscular control, RSAbest mainly depends on anaerobic capacity. In this study,
30s-watt bike sprint was measured. The results of 5 seconds maximum output power and average output power indicated
that the improved RSAbest may be associated with the enhanced anaerobic capacity. Behringer found that 70% intensity
exercise combined with KAATSU had similar benefits as 100% intensity exercise (Behringer, et al., 2017). However,
Madarame, et al. (2011), found there was no significant change (P>0.05) in the jumping performance in the KAATSU
group and a control group following a 10 weeks’ KAATSU intervention with 250mmHg pressure. In conclusion, whether
KAATSU intervention can improve short-term explosive action needs to be further confirmed.

4 weeks’ SSG combined with KAATSU can improve VO, in S and SK groups (P<0.05), while no statistically
significant difference within the two groups. It was inconsistent with previous studies. Paton, Addis & Taylor (2017)
found significant increases in VO,,,, and running economy (P<0.05) following 4 weeks KAATSU with an intensity of
80%HRmax. There are two reasons that may explain the inconsistent results: (1) The intensity of SSG is 80% HRmax,
which can improve VO,,,,, itself; (2) The stability and accuracy of the field test will affect the VO,,,,, results.

Conclusion

SSG and KAATSU can not only improve the aerobic capacity and RSAdec but increase the anaerobic power and the
skeletal muscle strength to achieve improving RSAbest.
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EFFECTS OF ECCENTRIC AND HEAVY-SLOW RESISTANCE
TRAINING ON LATERAL EPICONDYLITIS REHABILITATION

Petar Culjak, Sime Miji¢, Grgur Bulovi¢
Polyclinic Faktor Zdravlje, Zagreb, Croatia

Introduction: The inflammation of the proximal muscle of the forearm is of common occurrence (Vaquero-Picard
i sur., 2016). Like most tendon inflammation, it is conservatively often treated by eccentric contraction. Recent studies
indicate possible positive effects activity of heavy slow resistence training (Kongsgaard i sur., 2009; Beyer i sur., 2015).

Purpose: The aim of this paper was to determine the difference in the effect of eccentric contractions and slow
isotonic contractions with submaximal load in the rehabilitation of persons with lateral epicondylitis.

Methods: The sample consisted of 16 participants randomly divided into 2 groups. The control group carried out
eccentric out an eccentric training, and the experimental group conducted heavy slow resistence (HSR) training. During
the planning of kinesitherapy protocols, findings from previous studies were used, and subjects from both groups conducted
exercise 3 times a day in a 10-day period. Range of motion variables (angle of dorsal flexion, palmar flexion, flexion and
elbow extension, as well as pronation and supination), subjective pain assessment (VAS / NAS), and strength of the hand
were measured. Based on the results given by t-test for dependent samples, both groups achieved statistically significant
results compared to the starting point of measurement. Difference in mean score between groups from initial to final
testing, were tested through a repeated measures anova.

Results: This results shows that both exercise methods are useful in treating overuse syndrome of the forearm.
Statistically significant differences were obtained in SUPINATION variables (p = 0.03) and NAS scales of pain (0.0456).
The experimental group performing HSR achieves statistically significantly better results in comparison to the control
group that scores statistically significantly better in the NAS variables.

Conclusions: The main conclusion of the study is that both groups achieve approximately equal results with respect
to initial measurement, although the experimental group spent less time in performing the exercises. Also, subjects of
the experimental group achieved signifficantly better results in the test SUPINATION. It is especially important to take
into account the fact that in people with lateral epicondylitis the supine movement is extremely painful.

Key words: lateral epicondylitis, tennis elbow, eccentric exercises, isotonic exercises, heavy slow resistence
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BOBATH CONCEPT VS CONVENTIONAL MEDICAL GYMNASTICS
IN MILD MOTOR DEFICIT HABILITATION OF CHILDREN
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’Children Rehabilitation Department, University Hospital Centre “Sisters of Mercy”, Croatia
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Introduction: Nowadays, the number of children diagnosed with mild motor deficit is significantly increasing.
Those children should be promptly included in habilitation programs. Out of different habilitation programs, conventional
medical gymnastics and the Bobath neurodevelopmental concept are the most commonly used. However, only a few
methodologically relevant studies favour one method over the other. The aim of this study is to determine whether different
outcomes exist in these two habilitation concepts.

Methods: This study included 30 children three months old, verified with mild variations of gross motor skills.
Children were classified into two equal groups by computerised random selection, of which one was habilitated according
to the Bobath concept and the other by classical medical gymnastics exercises, with a frequency 1x per week in the clinic,
and daily for 2 hours at home, depending on the needs and rhythms of the child. After 3 months of treatment, at the
age of 6 months, children’s gross motor skills were assessed by the Ages and Stages questionnaire, and the results were
analysed with standard statistical methods.

Results: Initially, children in the Bobath group average age was 92.4 + days and in the conventionally habilitated
group 94.3 + days. Analysing the obtained values, by assuming unequal variance, a two-sided t-test was used, wherein
p-value=0.6889. Since p> 0.05, we conclude that there is no statistically significant difference in efficiency between the
tested methods in improving the gross motor skills of children at the age of 6 months, which were included in habilitation
program at the age of 3 months, and were habilitated for 3 months in total.

Conclusion: According to this study, there is no statistically significant difference in the effectiveness of the two
habilitation programs. The appropriate initiation of any of the two habilitation programs, with regular kinesitherapy
exercises leads to the reduction of gross motor skills deviations in both cases. Limitation of this study is a small sample,
hence examining the hypothesis on a bigger sample is necessary.

Key words: psyhomotor development, milestones, child exercise therapy
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COMBINATION OF MANUAL YUMEIHO THERAPY AND EXERCISE
TO REDUCE DEPRESSION AND NEUROPATHIC PAIN IN PATIENTS
WITH CHRONIC NONSPECIFIC LOW BACK PAIN
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'Primary school Josip Juraj Strossmayer, Zagreb, Croatia
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SEdward Bernays, Zagreb, Croatia

*Faculty of Economics & Business, University of Zagreb, Croatia

Abstract

Psychosocial factors (depression, kinesiophobia and somatization) may have an important role in the appearance and
duration of chronic nonspecific low back pain. Recent studies suggest that a rehabilitation model which combine manual
therapy and exercise, provide better results compared to individual (separate) applications. The aim of this research was
to examine the effects of the rehabilitation program, which includes manual yumeiho therapy and exercise, on depression
in people suffering from chronic nonspecific low back pain. The study included 25 participants, aged 40 to 60 (M=51.76,
sd=5.87) who suffer from chronic nonspecific low back pain. Initial and final tests to evaluate depression and neuropathic
pain were performed. Between the initial and the final testing, a three-week therapeutic procedure of yumeiho manual
therapy and exercise was performed (15 treatments). Repeated estimates of depression and neuropathic pain were tested
30, 60 and 90 days after the implementation of the rehabilitation protocol. Statistically significant improvements were
noted between the initial and the final test in both observed variables. Significant improvements (lower depression and
neuropathic pain) have also been noted 30, 60 and 90 days after the implementation of the rehabilitation protocol (in
relation to the initial state). The findings indicate that the rehabilitation protocol, involving manual yumeiho therapy and
exercise, is an effective method for treating depression and neuropathic pain in people suffering from chronic nonspecific
low back pain. Considering the lack of research on the effects of manual therapy by yumeiho technique, the results
contribute to a better understanding of technique which, although used in practice, has not been sufficiently explored.
Further research is required, on comparing this rehabilitation model to other methods, as well as longer follow-up in the
post-rehabilitation period.

Key words: rehabilitation program, spine, movement, quality of life

Introduction

During a lifetime period, about 84% of people experience at least one episode of low back pain, which represents
11-12% of the population’s disability (Airaksinen et al., 2006). In case of acute low back pain, 75-90% of people recover
within six weeks regardless of medical intervention, while about 25% of people develop chronic low back pain. Chronic
lumbar pain can occur without specific anamnestic causes and it is then called nonspecific back pain. Psychosocial factors
may have an important role in developing and duration of chronic nonspecific low back pain. Burke et al. (2015) indicate
that depression and chronic pain may occur in up to 80% of patients suffering from these disorders. Based on that, in
designing a rehabilitation model, these factors should be taken into account. This assumption is supported by insights
suggesting an association between depression and low back pain, and emphasizing that their association may have a
more significant biological link than simple cause and effect relation (Elman et al., 2011). Likewise, it is estimated that
about 35% of patients with chronic pain syndromes suffer from neuropathic pain also (Bouhassira et al., 2008). Despite
the development of modern technology in the diagnosis and treatment of low back pain, functional disability due to back
pain has risen in recent decades (Deyo et al., 2014). Due to the complexity of treating chronic diseases, patients often use
complementary-alternative medicine as an adjunct or instead the usual medical treatment. One of the complementary-
alternative methods is the manual therapy by yumeiho technique, in which the therapist’s hands are the basic tool for
the treatment. The main advantage of this technique is comprehensiveness because it combines methods of crushing,
pressing and techniques of manipulation and mobilization of bone-joint structures (Saionji, 1990). After the literature
overview, it is concluded that no study has been found examining the impact of manual yumeiho therapy and exercise on
depression and neuropathic pain in people suffering from chronic nonspecific low back pain. The aim of this research was
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to examine the effects of the rehabilitation program, which includes manual yumeiho therapy and exercise, on depression
and neuropathic pain in people suffering from chronic nonspecific low back pain.

Methods

A sample of 25 participants aged 40 to 60 (M=51,76; sd=+5,87) was used. Sample size estimation was made by G*Power
3.1.9.2. The criteria for inclusion in the study were as follows: diagnosed low back pain syndrome for at least 3 months
and pain intensity equal or higher than 4 according to the Visual Analogue Scale (VAS). Exclusion criteria: malignancies
5 years backwards, inflammatory rheumatic diseases, inability to control stool and urine, more severe cardiovascular
disease, more severe neurological diseases, applied physical therapy in the lumbar spine 3 months backwards, disc extrusion
and pregnancy. Prior to joining the survey, all participants received an explanation notice and signed consent of willing
participation. The study included initial and final testing of depression level and neuropathic pain. Between initial and
final testing, a three-week treatment procedure was performed (15 treatments in total). Depression levels were tested by
the revised Beck Depression Scale (BDI-1I). The questionnaire is consisted of 21 questions (rated 0 to 3). The minimum
score is 0, the maximum is 63. Average results show that subjects with up to 9 points do not have depression; 14-19 points
indicate mild depression, while 20-28 points indicate moderate depression. Severe depression is estimated when a score is
equal or higher than 29. Neuropathic pain was determined by the LANSS-The Leeds assessment of neuropathic symptoms
and signs. The highest possible sum is 24 (higher value means stronger pain intensity), while values equal or higher than
12 indicate that neuropathic mechanisms contribute to the feeling of pain. Chronical pain syndrome is characterized
by a combination of nociceptive and neuropathic pain (low back pain, radicular pain, carpal tunnel syndrome). The
duration of the quality of rehabilitation program was monitored after the end of therapy, as well as one, two and three
months after the end of the program by re-measurement of depression and neuropathic pain. Participants underwent 15
treatments over a 3-week period. The combination of yumeiho manual therapy and exercise was performed 3 times a
week for 45 minutes (Monday-Wednesday-Friday), while separate training sessions were performed 2 times a week for
15 minutes (Tuesday-Thursday). Yumeiho therapy consists interchangeable and complementary components (methods
of kneading and pressure). Their purpose is to soften and relax soft tissues. The third component involves techniques of
manipulating bone-joint structures. Yumeiho therapy and exercise were conducted by an educated yumeiho therapist
(master of kinesiology). The treatment is performed on the mat in kneeling position, with some interventions done in
sitting or lying position. The exercise program included 30 exercises for improving neuromuscular control and increasing
the mobility of the lumbar-gluteal region. The exercise program included specific exercises to strengthen m. multifidus
and m. transversus abdominis and specific stretching exercises for m. piriformis and m. quadratus lumborum. Data were
presented by arithmetic mean, standard deviation, minimum and maximum values. Non-parametric statistical methods
were used, depending on the distribution of the data. The Friedman’s test was used to examine the difference between the
initial condition and the observed measuring points (final condition, 30, 60 and 90 days after the rehabilitation program).

Results

BECK scale for depression.

The differences between the first and other measuring points (final, 30 60 and 90 days after therapy), for depression
is shown in table 1 and figure 1. The significance of p test is less than 0.05. Statistically significant differences in the
BECK indicators were observed between the initial and other measuring points.

Table 1. Friedman’s test

N 25
Chi-Square 24,96
df 4
Asymp. Sig. ,000
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Figure 1. Differences in depression in people suffering from chronic nonspecific low back pain between the observation points (initial,
final, 30, 60 and 90 days after the therapy)

LANSS scale for neuropathic pain

The differences between the first and other measuring points (final, 30 60 and 90 days after therapy), for neuropathic
pain is shown in table 1 and figure 1. The significance of p test is less than 0.05. Statistically significant differences in the
LANSS indicators were observed between the initial and other measuring points.

Table 2. Friedman’s test

N 25
Chi-Square 32,81
df 4
Asymp. Sig. ,000
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Figure 2. Differences in neuropathic pain in people suffering from chronic nonspecific low back pain between the observation points
(initial, final, 30, 60 and 90 days after the therapy)
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Discussion

Participants who underwent rehabilitation program that included yumeiho manual therapy and exercise, reported a
statistically significant reduction in depression and neuropathic pain at all observation points (final, 30 and 60 days after
the rehabilitation program), compared to the initial measuring. Study suggests the quality of the used model. The data
obtained, in addition to acute improvement, also indicate longer-lasting effect retention, which suggest the importance of
continuity in care after the program. According to literature, only one study has compared the effects of manual therapy
and exercise to physiotherapy program, in the treatment of depression (Niemisto et al., 2003). That study showed no
statistically significant differences. Potential reasons may be caused by the mean age in used sample (24 to 46 years),
and only 4 therapies performed in 4 weeks, unlike this study which included the active population of 40-60 years who
performed 15 therapies in 3 weeks. In mentioned study, the effects of the therapeutic protocol were measured after 5
and 12 months. This indicates that the high volume of therapies over a short period may significantly reduce depression
in people suffering from chronic nonspecific low back pain. A review of the available literature did not identify any
research that examined the impact of manual therapy and exercise on neuropathic pain in people suffering from chronic
nonspecific low back pain. The potential mechanisms on a decrease of paravertebral muscles which are in that case
adequately activated while the burden is appropriately distributed along the spine. Thereby the passive stabilizers are
unburdened and consequently decreasing the pressure on the nerves. These mechanisms should be expended within the
future researches. This research suggests that this combined model should be considered in the future, given the results
that indicate significantly reduced neuropathic pain after a rehabilitation program. The effects were retained after 30 and
60 days. The gained data, apart from acute improvement, suggest on long term preservation of effects and in that way
don’t advocate the negligence after the implemetation of the programme, moreover, they stress the quality of the applied
model. Taking into account that there is no control group in this research, it is necessary to highlight the limitations at the
conclusion. Relatively small sample is the limitation of the study and further research is needed to get a clearer picture.
Authors recommend comparing this rehabilitation model to other methods, longer follow-up in the post-rehabilitation
period and analysing the effects on a larger number of subjects.

Conclusion

The results indicate that a rehabilitation protocol involving manual yumeiho therapy and exercise is an effective
method of reducing depression and neuropathic pain in patients with chronic nonspecific low back pain. These results
are valid only for this sample and do not allow generalization. Nevertheless, since the results showed positive effects,
they may represent a valuable basis for planning further research on a larger sample of respondents.
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EXTREMITY ASYMMETRIES IN HIGH SCHOOL STUDENTS
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Abstract

It is very important to assess the dynamic and static balance and to recognize the risk of injury as well as the postural
stability of the core and extremities. The purpose of the study was to assess differences in dynamic and static balance
in high school students as well as asymmetries in Lower Quarter Y-Balance test. Fifty-nine female and fifty-five male
students performed the Y-Balance test and the Stork Balance test to determine differences and potential risk of lower
extremity injuries. The students were divided into subsamples: girls physically active and girls physically inactive then
boys physically active and boys physically inactive. The following parameters were analyzed: age, body height, body
weight, leg length, BMI, asymmetries in anterior, posteromedial and posterolateral reaches, scores in the Y-Balance test
and Stork balance test. The analysis of descriptive parameters showed that there was no significant difference between
the age of the students, asymmetries in the anterior, posteromedial and posterolateral reach in YBT-LQ but students who
are not physically active have the highest risk of lower extremity injury. However, a significant difference was found
with respect to leg length, body height, body weight and BMI of the students. A significant difference between groups
of subjects was found in all variables of dynamic and static balance. It can be concluded that the best scores in 6 out of
9 variables of dynamic and static balance are performed by female physically active students and worst scores by male
physically inactive students.

Key words: Y-Balance test, Stork Balance test, physical activity, high school

Introduction

Physical activity require adequate musculoskeletal strength and power, as well as motor coordination and control that
positively affect athletic performance and help reduce the risk of injury (Lockie et al., 2015). One of the important motor
skills that affects athletic performance is balance (Lockie et al., 2015). Many participants in sports such as basketball,
football, and volleyball have an increased risk of lower extremity injuries (Miller et al., 2017). The incidence of injuries
in young athletes is usually in the range of 1-10 injuries/1000 hours of exposure to physical activity and approximately
one-fifth of all injuries are severe, meaning withdrawal from normal sports activity for at least 4 weeks, while up to 20%
of all injuries are the occurrence of the same injury that was seemingly cured (Theisen et al., 2014). Lower Quarter Y
- Balance test (YBT-LQ) and Stork balance test (SBT) are clinical tests that are widely used to diagnose dynamic and
static balance deficits of young participants in various sports (Benis et al., 2016; Oshima et al., 2018; Negra et al., 2017;
Bouteera et al., 2018). Smith et al. (2017) conducted a study on high school students regarding the characteristics and
reliability of YBT-LQ. They concluded that YBT-LQ may be useful in assessing the recovery of an injured limb relative
to an uninjured one. The study found that out of 110 participants, 79% of them had asymmetry of the lower extremities
in at least one of the directions in which the subjects were tested. Miller et al. (2017) conducted research related to the
effects of sports specialization and gender on outcome in YBT-LQ (only anterior reach). The results showed that boys
have greater anterior asymmetry and reduced anterior reach than girls. In a study by Plisky et al. (2006) composite score
(overall score) in YBT less than 94% in female basketball players proved to be a significant predictor of lower extremity
injuries and asymmetries in the anterior reach in all subjects (male and female) greater than 4 cm meant 2.7 times higher
risk of lower extremity injury. Oshima et al. (2018) found in a sample of 276 high school girls that insufficient static balance
is a risk factor for non-contact injuries, especially anterior cruciate ligaments. YBT-LQ is a proven good diagnostic tooll
for diagnosing lower extremity injury risk and also showing accuracy in measuring lower extremity joint mobility and
knee extensor strength performance (Plisky et al., 2006; Hammami et al., 2016). According to the author of this study,
there is lack of evidence about differences in dynamic and static balance and asymmetry between the extremities in the
secondary school population with respect to gender and physical activity in order to diagnose the potential risk of lower
extremity injuries. The differences in the YBT-LQ and SBT scores and the asymmetries in YBT-LQ of male and female
students are not clearly understood. Gender is known to be a key biological variable that should be considered in all basic
physiological and biological research as well as in research of this type (Torgrimson & Minson, 2005). The aims of this
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study were: 1. to determine the differences in the tests of dynamic and static balance between female and male students
who regularly engage in physical activity and those whose only physical activity is in the Physical Education class; 2. to
determine asymmetries in three directions in YBT-LQ.

Methods

Participants

The sample consist of 59 female and 55 male students (N=114; average age 16.86 + 1.5 years) who attend the high school
in Virovitica, Croatia. Parents of participants signed an informed consent form. The research was approved by the Ethics
Committee of the Faculty of Kinesiology, University of Zagreb. The sample of students was divided into four groups. The
first (N=39; females; FPIA=females physicaly inactive) and third (N=26; males; MPIA= males physicaly inactive) groups
are students who are not physically active and their only physical activity is in Physical Education classes. The second
(N=20, females; FPA=females physicaly active) and fourth groups (N=29; males; MPA=males physicaly active) consist
of students who are physically active and currently under a training regime at various sports clubs. FPA: handball (N=8),
basketball (N=4), tennis (N=2), karate (N=2), gymnastics (N=2) and athletics (N=2) and MPA: football (N=10), handball
(N=10), basketball (N=7) and swimming (N=2). Participants have no previous experience in performing YBT-LQ and
SBT. Prior to testing, subjects reported the presence of any lower extremity injury, vision problems, vestibular problems
or concussions (in the past 6 months). None of the participants had the above problems. Measurements of YBT-LQ and
SBT were conducted during Physical Education classes. First, YBT-LQ measurements were performed, then SBT with
a day off between measurements. Prior to the measurement, the participants were explained and demonstrated the tests
that were performed. After the explanation and demonstration, a warm-up (15 minutes) was performed which included:
light running, stretching, various dynamic stretching exercises and imitation of movements used in the tests (anterior
reach, posteromedial reach, posterolateral reach and body and leg position as in SBT). To avoid the stability provided by
the sneakers, all tests were performed barefoot (Robbins et al., 1994). YBT-LQ and SBT have shown good reliability in
previous studies (Schwiertz et al., 2018; Zumana et al., 2019) and are therefore used in this study as well.

Procedures

The sample of variables consists of: age, body height, body weight, leg length, BMI, and two tests to assess dynamic
and static balance. Age was calculated by the formula: age (years) + age (months)/12. Measurement of anthropometric
dimensions is described in detail in the literature (MiSigoj-Durakovi¢, 1995). BMI was calculated by the formula kg/m?. Leg
length was measured with a centimeter tape from the anterior superior spine of the iliac to the farthest part of the medial
maleolus (Butler et al., 2012). Both balance tests were performed by experienced kinesiologists. Measurement procedures
for YBT — LQ are described in the literature (Gribble & Hertel, 2003; Coughlan et al., 2012; Fusco et al., 2020). For the
anterior reach the toes were placed in the marked spot on the anterior tape (0 on the tape) and for the posterior reaches
the heel was placed in the marked spot on the anterior tape (0 on the tape) (Figure 1). When processing the data, the best
result of 3 attempts was taken. Asymmetries in all directions (anterior, posteromedial, posterolateral) were calculated as
the difference between the absolute reaches of the right and left legs. Absolute reach in each direction was normalized
(absolute reach / leg length x 100) with respect to leg length. Composite (total) score was also calculated by summing
three normalized reaches divided by three leg lengths and multiplied by 100 (Butler et al., 2012).

Figure 1. YBT-LQ reach directions (A — anterior, B — posteromedial, C — posterolateral)
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SBT was performed on the dominant leg while the foot of the other leg was on the knee of the dominant leg (Figure
2). The dominant leg is determined by the type of action and the task. In this case, the dominant leg was the one with
which the participants would kick the ball (Velotta, 2011). Measurement procedures for SBT are described in the literature
(Negra et al., 2017).

Figure 2. Stork balance test

Statistical analysis

Data were processed using the Statistica for Windows software package (Version 13; Copyright 1984 - 2018 TIBCO
Software Inc). Basic descriptive parameters were calculated: arithmetic mean, standard deviation. The Shapiro - Wilk
test was used to check the normality of the distribution. Since the normality of the distribution was confirmed, one - way
analysis of variance (ANOVA) determined the differences in the arithmetic means of the groups of subjects and after
that the results were analyzed by the Tukey post - hoc test. The magnitude of the effect between groups of subjects was
tested by partial eta squared (1? p); 0.01 = small effect, 0.06 = medium effect and 0.14 = large effect (Cohen, 1988). The
level of statistical significance was set at p <0.05.

Results

The analysis of descriptive parameters (Table 1) showed that there was no significant difference between the age of
the students, asymmetries in the anterior, posteromedial and posterolateral reach in YBT-LQ of FPA and MPA compared
to FPIA and MPIA. However, a significant difference was found with respect to leg length, body height, body weight
and BMI of the students. MPIA and MPA have significantly longer legs than FPA and FPIA, but when the result was
normalized with respect to leg length MPIA demonstrated worse scores than FPIA and MPA than FPA. The only significant
difference in BMI is between FPA and MPIA. The average differences in anterior asymmetry between active and inactive
students are not significant, but when we consider the number of students who show an asymmetry greater than 4 cm
in the anterior reach then we can find that 1.9 times more FPIA than FPA and 2.5 times more MPIA than MPA with an
asymmetry in the anterior reach greater than 4 cm.

Table 1. Descriptive parameters of anthropometric variables and asymmetries (arithmetic mean + standard deviation)

FPIA (N=39) FPA (N=20) MPIA (N=26) MPA (N=29) (N’iﬁh 4

Age (years) 16.79+0.88 16.87 +0.80 17.05 + 0.80 16.80 + 0.96 16.86 + 0.87
Body height (cm) 164.36 +6.46 b,c,d  170.00 £ 7.82 a,c,d 180.27 +8.11 a,b 179.31 £ 713 a,b 172.86 + 10.06
Body mass (kg) 60.00 + 12.82 ¢,d 58.80 +6.91 c,d 76.62 £ 17.59 a,b 69.76 + 15.41 a,b 65,96 + 15.59
BMI (kg/m?) 22.07 +4.26 20.34£162¢ 23.69+6.10b 21.55 + 3.61 22,00 +4.38
LL (cm) 89.01 +4.61 91.36 +5.13 98.12+5.92a,b 96.91+4.85a,b 93.51+6.39
AA (cm) 310 +3.01 243258 3.62+2.88 2.53 +2.46 2.96 +2.77
PMA (cm) 4.25 +3.32 3.98 +4.56 3.95+3.55 413+3.20 410 +3.54
PLA (cm) 473+4.38 4.51+3.67 3.49 +3.09 5.37 +4.13 4.57 +3.94
AA>4cm (N) 11 (28.21 %) 3 (15 %) 11 (42.31 %) 5 (17.24 %) 30 (26.32 %)

Note. FPIA=females physically inactive; FPA=females physically active; MPIA=males physically inactive; MPA=males physically active. LL=leg lenght;
AA=anterior asymmetry; PMA=posteromedial asymmetry; PLA=posterolateral asymmetry; AA>4 cm=number of subjects with an asymmetry greater than
4 cm. a=significantly different from FPNA (p<.05). b=significantly different from FPA (p<.05). c= significantly different from MPIA (p<.05). d=significantly
different from MPA (p<.05).
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After determining the descriptive parameters, statistical procedures were applied to determine the differences between
groups of subjects in the tests of dynamic and static balance (Table 2). A significant difference between groups of
subjects was found in all variables of dynamic and static balance: COMPR-R (F=9.84; p<.001; E=0.21), COMP-L (F=9.83;
p<.001; ES=0.21), RELR-AR (F=6.71; p<.001; ES=0.15), RELR-AL (F=7.98; p<.001; ES=0.18), RELR-PMR (F=10.18;
p<.001; ES=0.22), RELR-PML (F=8.95; p<.001; ES=0.20), RELR-PLR (F=12.19; p<.001; ES=0.25), RELR-PLL (F=10.32;
p<.001; ES=0.22) and SBT (F=24.15; p<.001; ES=0.22. There is no significant difference between FPA and MPA in all
variables, but they differ significantly in all reaches relative to MPIA. In SBT, MPA and FPA performed best, while MPIA
demonstrated worst scores. FPA and MPA in SBT are significantly different from FPIA and MPIA. It can be concluded
that the best scores in 6 out of 9 variables are performed by FPA. Overall, the best scores in static and dynamic balance
tests are demonstrated by FPA, then MPA and FPIA, and the worst scores by MPIA. Accordingly, as previously noted,
the lowest risk of injury with respect to asymmetries in the three directions of YBT-LQ was demonstrated by FPA and
MPA, followed by FPIA and MPIA.

Table 2. YBT-LQ and SBT scores of four groups of high school students (arithmetic mean + standard deviation)

FPIA FPA MPIA MPA ALL
COMPR-R (%) 79,29+9,15b,c 85,43 +8,14a,c 71,86 £ 7,44 a,b,d 79,62+8,84c 78,76 + 9,49
COMPR-L (%) 80,31+ 10,15¢ 85,85+701¢c 71,87 £7,84 a,b,d 80,67+9,47¢c 79,45 £ 9,99
RELR-AR (%) 70,52 + 6,48 74,56 +5,37 ¢ 67,93 +£5,04 b,d 73,568 £7,03 ¢ 71,42 + 6,55
RELR-AL (%) 71,18 £ 6,37 74,24 £ 5,55 ¢ 67,10 £ 5,92 b,d 74,51 +£6,57 ¢ 71,63 £ 6,74
RELR-PMR (%) 73,73+8,60 b,d 8212+4,75a,c 75,76 £ 5,92 b,d 81,59+716 ¢ 77,66 £ 7,92
RELR-PML (%) 75,80 £ 8,80 b,d 84,29 + 6,66 a,c 75,48 £6,81 b,d 82,61+812¢c 78,95 £ 8,65
RELR-PLR (%) 66,72 £ 7,55 b,d 76,52 +7,28 a,c 67,00 £7,25 b,d 75,41 £9,28 a,c 70,71 £9,02
RELR-PLL (%) 66,59+ 9,14 b,d 76,17 £ 6,68 a,c 68,05+ 8,14 b,d 76,40 £9,85a,c 71,10 £ 9,76
SBT (sec) 17,74 £ 9,02 b,d 36,70 £ 19,57 a,c 12,38 £8,80 b,d 36,83 £ 16,25 a,c 24,70 £ 17,00

Note. FPIA=females physically inactive; FPA=females physically active; MPIA=males physically inactive; MPA=males physically active. COMPR-R=composite
score (right leg); COMPR~-L =composite score (left leg); RELR=relative (normalized) reach; AR=anterior right leg; AL=anterior left leg; PMR=posteromedial
right leg; PML=posteromedial left leg; PLR=posterolateral right leg; PLL=posterolateral left leg; SBT=Stork balance test. a=significantly different from FPIA
(p<.05). b= significantly different from FPA (p<.05). c= significantly different from MPIA (p<.05). d= significantly different from MPA (p<.05).

Discussion and conclusions

The purpose of this study was to determine the differences in dynamic and static balance tests with respect to gender
and physical activity between FPA, MPA, FPIA, and MPIA. Then determining differences in asymmetries in three
directions in YBT-LQ. The main finding of this study is that FPA demonstrated the best scores in 6 of 9 variables and
that overall the best scores in dynamic and static balance tests are performed by FPA, then MPA and FPIA, and the worst
scores by MPIA. Apart from the differences in YBT-LQ and SBT, the lowest asymmetries in the anterior direction are
performed by FPA and MPA, then FPIA and the greatest by MPIA. According to the results of this study, the students
who demonstarted the worst scores in YBT-LQ and SBT have the greatest asymmetries in the anterior reach and thus the
highest risk of injury to the lower extremities. According to some studies (Plisky et al., 2006; Smith et al., 2015), the risk
of injury is 2.7 times higher in subjects with an asymmetry in the anterior reach of YBT-LQ greater than 4 cm. Plantar and
dorsiflexion of the ankle appear to make a major contribution with respect to asymmetries in the anterior, posteromedial,
and posterolateral directions (Kang et al., 2015; Overmoyer et al., 2015). The results of this study are understandable with
respect to AA and the students with the best scores in YBT-LQ and SBT have the lowest asymmetries and the lowest risk
of injury. However, with respect to PMA and PLA the results of this study show that the best scores in PMA are performed
by MPIA and in PLA by MPIA then FPIA. This may mean that the ability to direct the toe while performing the test can
be a significant factor in asymmetry scores (Overmoyer et al., 2015). Contrary to current study Fusco et al. (2019) found
that there was no significant difference in YBT-LQ between females and males in posteromedial and posterolateral reaches
with respect to the extremities. The only significant difference was found in the anterior reach where females showed
better balance than males. However, the average age of the subjects in that study was 23.8 years. According to current
study, Miller et al. (2017) studied the effects of specialization and gender on the result in the anterior reach of YBT-LQ.
The sample consisted of high school students (117 boys and 178 girls) aged 15.6 years. The results showed that male
students have a greater asymmetry in the anterior direction and a reduced reach compared to female students. Differences
in YBT-LQ and SBT scores between females and males are possible due to the influence of factors not assessed in this
study, such as ankle dorsiflexion, knee flexion, hip flexion (Fusco et al., 2019). As previously mentioned, FPA and MPA
demonstarted the best scores in all variables, including YBT-LQ in the anterior reach. An explanation can be found in
the research of Kang et al. (2015) in which the results showed that ankle dorsiflexion explains 50% of the variance in
RELR-AR and RELR-AL. In addition to ankle dorsiflexion being a good predictor of normalized anterior reaches, it
may be a good indicator of chronic ankle instability associated with limited ankle dorsiflexion (Hoch et al., 2012; Terada
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et al., 2014). Greater dorsiflexion of the ankle allows further reach of the opposite leg, so reduced performance during
YBT-LQ in the anterior direction may indicate ankle deficits in dorsiflexion that may help clinicians when examining
individuals at increased risk of ankle injuries (Kang et al., 2015). In male students the increased risk of ankle injuries
is also significantly associated with BMI, which may mean that young men with higher BMI have a significantly higher
risk of ankle injuries (Hartley et al., 2017). In this study, MPIA has the highest BMI and is only significant compared to
FPA. One possible explanation for the differences between male and female in YBT-LQ is also the optimal flexibility or
range of movement (ROM) of the lower leg muscles. Ankle dorsiflexion and 0° and 90° knee flexion appear to be the most
significant factors when talking about the influence of flexibility on the score in YBT-LQ and this is most emphasized
in the measurement protocol where the heel of the standing leg must be in contact with the ground during anterior reach
(Overmoyer et al., 2015). Apparently FPA and MPA perform better than FPIA and MPIA in YBT-LQ in the anterior reach
and thus this may indicate that they have better ankle stability and optimal lower extremity flexibility. In contrast, FPIA
and MPIA are potentially at risk of lower extremity injuries as they have ankle deficits in dorsiflexion and thus limited
abilities. Also, knee flexion has been shown to be moderately correlated with anterior normalized reach in YBT-LQ, but
not as a predictor that could significantly contribute to the predictive value of anterior reach (Kang et al., 2015). In a study
by Kang et al. (2015) hip flexion proved to be the best single kinematic predictor of performance in the posteromedial
and posterolateral direction of YBT-LQ. But reach in the posterolateral direction appears to be moderately correlated
with ankle dorsiflexion and knee flexion of 90° while reach in the posteromedial direction is correlated with hip flexion
which may mean ROM is an important factor during reach in that direction (Overmoyer, 2015). In addition to ankle
dorsiflexion, knee flexion, hip flexion, lower extremity flexibility core strength, core endurance, core proprioception,
and neuromuscular control can also significantly affect outcome in YBT-LQ (Granacher et al., 2014; De Blaiser et al.,
2017). Granacher et al. (2014) reported that 6-week core strength training can significantly improve results in YBT-LQ
(2-3%). Thus, this may indicate that FPA and MPA have better ankle stability, greater ROM (hip, knee, ankle), better
proprioception, and greater core strength compared to FPIA and MPIA and therefore achieve greater scores in YBT-LQ. In
SBT the best scores were demonstrated by MPA and significantly different from MPIA and FPTA. Hammami et al. (2016)
reported that the score in SBT was significantly moderately to highly correlated with back extensor muscle strength and
highly correlated with power tested by horizontal and vertical jumps. This is one of the possible reasons, together with
proprioception and neuromuscular control, why MPA and FPA perform better on in SBT and thus have a better ability
of the pelvis to remain stable when transferring loads between the spine and lower extremities (Hungerford et al., 2007).
Thus, in both YBT-LQ and SBT, core stability is important, which can be achieved with core strength exercises. Those
subjects who have greater strength, proprioception and neuromuscular control of the core have a lower risk of injury to
the lower extremities. This study also has some limitations. Future studies should analyze possible differences in balance
tests on larger samples to establish normative values to determine injury risk cutoffs. Also, future studies should take
into account more parameters (ROM of hip, knee , ankle and strenght of core, hip, lower extremities) when analyzing the
differences between YBT-LQ and SBT. Further research related to asymmetries in the posteromedial and posterolateral
directions of YBT-LQ needs to be conducted because it is unclear why MPIA and FPIA perform better than MPA and
FPA and vice versa. Certainly, future studies should analyze and specify why female students score better in dynamic
and static balance tests than male students.

The results of this study found that FPA and MPA demonstarted the best scores in YBT-LQ and SBT compared to
FPIA and MPIA. Given the scores in AA in YBT-LQ, FPA and MPA have the lowest risk, while FPIA and MPIA have
an increased risk of lower extremity injury. This research and evidence from the literature suggest the need to conduct
balance exercises for young athletes and those young people who are not physically active. The balance tests used in this
study are excellent tools for diagnosing dynamic and static balance and its deficits in participants in various sports and
those who are not physically active. These tests can quickly, efficiently, economically and reliably assess the control of
dynamic and static balance of subjects stability of the lower extremities, the progress of rehabilitation and understand
the shortcomings after injury and identify athletes at high risk of injury of the lower extremities. Coaches and teachers
of physical education should be aware of how, how and to what extent they should adapt the training and teaching of
physical education according to the age and needs of those who are physically active and inactive with the aim of optimal
development of abilities and reduction of risk of injuries.
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THE EFFECTS OF MITOCHONDRIAL ENERGY METABOLISM INDUCED BY HIIT
IN SKELETAL MUSCLES DEGENERATION CAUSED BY AGE DEVELOPMENT

Zhong-Ye Jiang, Hao Su, Guo-Huan Cao, Tian-Hao Wen, Jia Shao
Beijing Sports University, China

Objective: Ageing degeneration of skeletal muscle can lead to degenerative symptoms such as decreased mass of
skeletal muscle, decreased muscle strength, decreased muscle endurance and metabolic capacity, disorders of innervation,
increased connective tissue and fat. It is an important reason for the decline of the elderly’s ability to move. Therefore, the
aging of skeletal muscle has attracted increasing attention. At present, there are many researches on the improvement of
skeletal muscle ageing degeneration by exercise, but it mainly focuses on skeletal muscle mass and strength, and lacks a
combing of energy metabolism changes in ageing degeneration. High intensity interval training (HIIT) as a new sports
training method, it has attracted the attention of many Chinese and foreign scholars, but the current related research
lacks the influence of HIIT on the mitochondrial oxidative capacity of rats during aging. Therefore, this study intends to
construct a rat model of skeletal muscle ageing degeneration, observe the timing and change of mitochondrial oxidative
capacity of skeletal muscle in rats during aging, and perform HIIT intervention on the rat model, to study the effect of
HIIT on delaying the decline of oxidative capacity of skeletal muscle.

Method: A total of 58 seven-month-old male Wistar rats (average weight 631 g) were randomly divided into a control
group (C) and a HIIT intervention group (H). All rats entered the animal room for one week of adaptive feeding and exercise,
and then group H began to exercise for four months and group C had four months of static feeding. In group H, a training
program was developed by testing the maximum oxygen uptake of rats. HIIT exercise rats were alternately exercised at
50%, 70%, and 90% VO2max. Group H exercise for 50 minutes every day for 5 days / week. Rats in each group were
selected after training for a specified number of weeks (8 weeks, 16 weeks), and the VO2max test was performed before
the selection. 24 hours after the end of the VO2max test, the soleus muscles were stripped from the dead animal and the
mitochondria were extracted to test the mitochondrial oxidase activity and mitochondrial ATP production ability. The time
points and changes of cardiopulmonary endurance, skeletal muscle mitochondrial oxidative capacity, and mitochondrial
synthesis capacity caused by natural ageing in animal models were observed.

Reasult: 1. During the aging of 16 weeks, the maximum oxygen uptake of rats in group C and group H both showed
a downward trend, but group H decreased more slowly than that in group C. 2. After 8 weeks of intervention, there was
no change in the mitochondrial ATP concentration of soleus muscle in group H compared with group C rats. After 16
weeks of intervention, the mitochondrial ATP concentration of soleus muscle in group H was higher than that in group
C (P <0.05). 3. The concentration of pyruvate dehydrogenase in the mitochondria of soleus muscle of group H rats was
not significantly changed after 16 weeks of HIIT intervention. It can be seen that the increase of ATP in mitochondria of
soleus muscle of group H rats originated from mitochondrial fat metabolism rather than glucose metabolism.

Conclusion: 1. HIIT can delay the aging of skeletal muscle mitochondria and the body’s cardiopulmonary endurance.
2. The delay effect of HIIT training at 16 weeks is better than that at 8 weeks.

Key words: High intensity interval training, skeletal muscles degeneration, mitochondria, energy metabolism
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LUMBAR EXTENSION STRENGTH TRAINING AND CHRONIC LOW BACK PAIN

Andelka Knezovi¢ Svetec

Centre for Diagnosis and Therapy-Marianowicz, Miichen, Germany

Purpose: Low back pain is one of the most significant public health problems in the World and one of the most
common causes of seeking medical attention. Therapeutic exercises play an important role in the treatment of chronic
low back pain (Grazio et al., 2012). The MedX device plays an exceptional role in strengthening the extensor muscles of
the lower back. The aim of the study was to determine the effectiveness of a strength training program carried out on the
MedX medical device on the strength of the lumbar spine extensor muscles.

Methods: 10 participants took part in the study. They were randomly selected from a pool of patients of the Centre
for Diagnosis and Therapy-Marianowicz in Miichen, Germany. The mean age of the five male participants was 57 + 8.46
years, while the five women were 57 + 8.26 years old. Each of the respondents gave their written consent to participate
in this pilot study. The strength of the lumbar spine extensor muscle was measured using a MedX device. A series of
isometric tests were performed in order to asses maximal isometric strength of the extensor muscles of the lower back
in the positions of 0°, 12°, 24°, 36°, 48°, 60° i 72° angles of dorsal extension. Subsequently, 18 isometric strength training
sessions of the lumbar spine extensor muscles were performed on the MedX device in the same positions. A final test
equal to the initial one followed.

Results: The difference in maximal isometric strength of the lumbar spine extensor muscles at the beginning and
after 18 training sessions was evaluated by means of a t-test for dependent samples. A significant development of isometric
strength of the interested muscles was determined (p=0,000273).

Conclusions: Since the strength of the extensor muscles of the lower back increased, based on the obtained results,
the effectiveness of the strength training program performed on the MedX device was confirmed.

Key words: Chronic low back pain, MedX, strength training, lumbar extensor muscles
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EFFECTS OF TAI CHI COMBINED WITH ZHAN ZHUANG GONG
ON THE BALANCE CAPABILITY OF AMATEUR FOOTBALL
PLAYERS WITH FUNCTIONAL ANKLE INSTABILITY

Yingkui Li, Youhua Li
Beijing Sports University, China

Objective: To observe the effects of Tai Chi (TC) or Zhan Zhuang Gong (ZZG) on the functional ankle instability
(FAI) evaluated through balance, of amateur football players.

Methods: 57 amateur football players with FAI were randomly assigned to three groups: TC + ZZG (n = 21),
TC (n = 18), and ZZG (n = 18). The TC + ZZG group performed TC and Tai Chi pile movement intervention, the
TC group performed TC movement intervention, and the ZZG group performed Tai Chi pile movement intervention.
The three groups each performed 60 minutes each time, 3 times a week for 14 weeks of intervention training. Star
Excursion Balance Test (SEBT), UniPedal Stance Test (UST), for the ankle were evaluated at baseline (front),
10 weeks (middle) and 14 weeks (post) of baseline. Ankle joint position perception (AJPP) was also evaluated.

Results: The TC, TC + ZZG group had significant improvements in SEBT (front, middle, front, rear), UST
(front, back, middle, rear) and AJPP (front, back, middle, and rear) (P <0.05); ZZG group UST (back, middle,
and rear) And AJPP (before, after, and after) have significant improvements (P <0.05). In terms of SEBT, the
TC and TC + ZZG groups were better than the ZZG group (P <0.05); in the UST, the ZZG and TC + ZZG groups
were better than the TC group (P <0.05); in the AJPP, the three groups were not significantly different (P> 0.05).

Conclusion: 10 weeks of Tai Chi combined with Zhan Zhuang Gong exercises can significantly improve the balance
ability of amateur football players with FAI, and the effect is better than Tai Chi or Zhan Zhuang Gong exercises alone,
and it can be used as a long-term effective training method for rehabilitation.

Key words: ankle rehabilitation, ankle instability, balance
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EFFECT OF TAI CHI COMBINED WITH KINESIO TAPING ON POSTURE CONTROL
OF COLLEGE FOOTBALL PLAYERS WITH FUNCTIONAL ANKLE INSTABILITY

Youhua Li, Yingkui Li
Beijing Sports University, China

Objective: To observe the effects of Tai Chi (TC) or Kinesio Taping (KT) on posture control such as dynamic balance,
static balance and flexibility, in football players with functional ankle instability (FAI).

Methods: 53 college football players with FAI were randomly assigned to 3 groups: TC+KT (n=20); TC+KTp (Placebo
Kinesio taping, KTp, intramuscular effect placebo) (n=17), KT(n =16). The TC+KT group was treated with TC and KT
functional correction techniques, the TC+KTp group was treated with TC and placebo KT, the KT group was treated
with KT functional correction technique. Each of the 3 groups received their intervention for 30 minutes each time, 3
times a week for a total of 6 weeks of intervention training. At baseline (before), 4 weeks after intervention (middle) and
6 weeks after intervention (after), Star Excursion Balance Test (SEBT), UniPedal Stance Test (UST) and The standing
body flex test (Toe Touch Test, TTT) was used for evaluation.

Results: The TC+KT group showed significant improvement in SEBT (pre-neutralization) and UST (pre- and post-
middle) (P<0.05); TC+KTp group in SEBT (pre-neutralization), UST (before and after) and TTT there was a significant
improvement (P<0.05). Compared with the KT group, SEBT (TC+KT and TC+KTp) was significantly improved in the
middle of the intervention (P<0.05); late in the intervention, SEBT (TC+KT and TC+KTp), UST(TC+KT) and TTT
(TC+KT and TC+KTp) showed significant improvement (P<0.05).

Conclusion: 6-week Tai Chi intervention can significantly improve posture control evaluated through dynamic
balance, static balance and flexibility, in football players with FAI. Compared with KT alone, Tai Chi or combined KT
improves FAI posture control. Therefore, Tai Chi can be used as a long-term training method for FAI rehabilitation.

Key words: ankle sprain, balance, postural training
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THE ROLE OF STABILOMETRY IN THE FUNCTIONAL
RE-EDUCATION OF PATIENT WITH STROKE

Marius Neculies!, Paul Lucaci?

'Alexandru loan Cuza University of lasi, Romania

’Faculty of Physical Education and Sport, Romania

Abstract

Nowadays, stroke represents a burden for the society and it is assumed that, due to population ageing, this burden is
increasing. Experts in the field of neuromotor rehabilitation look for solutions for the effective and rapid recovery of post-
stroke patients, the ultimate purpose being their socio-professional integration. We have carried out a prospective study
on a sample of 23 subjects (11 females and 12 males), who had suffered an ischaemic stroke. The functional assessment
method consisted in the testing of balance parameters using the stabilometric platform. The means used for the medical
recovery of the subjects included within the research were the training of weight distribution at the level of the lower
limbs, using the GPS 400 stabilometric platform, associated with the individualised physiotherapy programs. The findings
of the study highlight the efficiency of the rehabilitation methods used.

Key words: cerebral ischaemic lesions, balance, recovery, physiotherapy

Introduction

Worldwide, stroke represents the second mortality causes. The main risk factors for this disease are high blood pressure,
genetic predisposition, high cholesterol, diabetes mellitus, metabolic syndrome, chronic renal disorder (Mozaffarian et
al., 2016). Stroke prevention involves an efficient management of the risk factors, as well as major changes in lifestyle,
such as exercising and changing the diet (Guzik et al., 2017).

The five main signs and symptoms of stroke consist in sudden weakness or numbness of the face, of the upper or lower
limb, confusion or problems uttering words or understanding them, sudden vision issues in one or both eyes, strong and
sudden dizziness also associated with string headaches, gait issues or loss of balance and coordination (Randolph 2016).

Despite the continuous progresses made in terms of treatment and management of stroke, it still remains an important
cause of disability and of economic burden worldwide; it is predicted to grow, due to population ageing, as mentioned
above (Winters et al., 2018).

Rehabilitation services represent the main mechanism through which functional recovery and independence are
possible among the patients with acute stroke (Winstein et al., 2016). The prevention of sequelae onset is very important
in this stage because the emergence of retractions and the faulty postures of the hemiparetic limbs has negative effects
in what concerns the possibility of the patient to perform daily living activities.

The national health institutes have underlined the need for clinical investigations to assess the efficacy, optimisation
and dosing of recovery therapies in order to gain postural control, meant to reduce the risk of falling (Lee et al., 2018).

For the functional assessment, testing methods have been developed throughout time including the dysfunction of
the higher and lower limb, the postural control, the possibility of the patient to perform daily living activities (Lin et
al., 2018). In order to assess body balance, commonly impaired post-stroke, several tests were developed, such as Berg
Balance Scale, Romberg test, Four Step Square Test, Timed Up and Go test (Goljar et al., 2019).

Stabilometry has been used in clinical practice to assess balance; the importance of this method is renowned throughout
the world< a standardisation of the stabilometric platform parameters has been proposed at the international meeting of
the Society for Posture and Gait Research in 2009, 2013, 2014, 2015 (Yamamoto et al., 2018).

The stabilometric platform represents a modern method of balance evaluation, which may be used for patients with
stroke, in both the acute and the subacute stage, as well as in the chronic stage. It provides information concerning the
loading of the lower limbs, weight distribution at plantar level, variation and speed of barycentre oscillations in the support
polygon and length of the curve described by the barycentre. The evaluation of gravity centre values provides information
about body stability, which is then stored and processed using special software programs that make up a stabilogram.
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Postural control and stability represent the main components for maintaining the upright stance and the balance
during daily living activities, with significant implications in rehabilitation (Baldini et al., 2013). The stabilometre may be
used to re-educate weight distribution at the level of the lower limbs and the barycentre projection, given that the patient
monitors the barycentre and the loading degree on the display of the device.

Methods

The research study has included 23 hemiparetic subjects (11 females and 12 males), who had suffered an ischaemic
stroke, all of them within the first five months post-stroke. After signing the informed consent form, they benefitted from
two balance assessment sessions using the GPS 400 stabilometric platform, providing information concerning weight
distribution at the level of the lower limbs, speed of barycentre oscillations, anterior-posterior and lateral imbalances, as
well barycentre curve length.

We have excluded from the study the patients with severe physical and mental disabilities, unable to stand, as well as
the subjects with balance disturbances provided by associated pathologies or by severe biomechanical alterations of the leg.

The stabilometric assessment was conducted with eyes open; the subjects were explained the testing method, which
involved maintaining the upright stance on the stabilometric platform without support, the legs parallel, slightly apart;
the test lasted for 20 seconds (Lucaci et al., 2019).

The first balance assessment took place at the beginning of the study, while the second one after five months; all the
subjects benefitted from physiotherapy programs associated with sessions of weight distribution re-education at the level
of the lower limbs using the stabilometric platform.

Stabilometric re-education was conducted using the GPS 400 platform, which enabled the patient to watch of the
display of the device weight distribution at the level of the lower limbs and barycentre position; hence, the patient could
correct the loading degree through an intentional effort, with help from the feedback shown on the monitor.

The stabilometric re-education programs were conducted with a frequency of 3 sessions a week, with a duration
of 5 minutes in the first 2 weeks to avoid fatigue, increasing afterwards to 15 minutes (weeks 4-6) and then 20 minutes
after the first 6 weeks.

Stabilometric re-education a was associated with the physiotherapeutic program underwent by the patients to re-
education joint mobility, muscle strength, balance and body stability.

Results

The 23 subjects included in the study, who benefitted from stabilometric assessment and balance re-education using
the GPS 400 stabilometric platform have obtained the results featured below. Figure 1 shows the comparison between
the initial and the final evaluation for mean loading of the lower limbs in stabilometric evaluation.
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Figure 1. Differences between the initial and the final evaluation, concerning the mean loading of the lower limbs, during eyes open
assessment

In the stabilometric evaluation of weight distribution at the level of the lower limbs, statistically significant differences
were found between the two evaluations; the mean percentage of loading at the level of the plaegic lower limb is significantly
higher at the final evaluation (44.62% compared to 33.77% at the initial evaluation, p<0.0000001), which highlights an
improvement of weight distribution at the level of the impaired lower limb. The same was found at the level of the healthy
lower limb, where the mean percentage of the loading was significantly higher at the initial evaluation (66.23% compared
to 55.38% at the final evaluation, p<<0.0000001).
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Figure 2 illustrates the comparison between the initial and the final evaluation concerning imbalance direction, in
the stabilometric evaluation.
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Figure 2. Imbalance direction

In the stabilometric evaluation of imbalances, the mean direction of imbalance seemed to be significantly higher at
the initial evaluation, both leftwards for the right hemiplaegic subjects (301.54 mm compared to 150.14 mm at the final
evaluation, p<0.0000001), and rightwards for the left hemiplaegic subjects (285.83 mm compared to 140.66 mm at the final
evaluation, p<0.0000001), anterior (114.93 mm compared to 63.43 mm at the final evaluation, p=0.000002) and posterior
(116.61 mm compared to 59.16 mm at the final evaluation, p<0.0000001). The descriptive statistics of the results obtained
in what concerns the speed of barycentre oscillations and the barycentre curve length are depicted in Table 1 and Table 2.

Table 1. Comparisons between the initial and final evaluation concerning the speed of barycentre oscillations, in stabilometric
evaluation.

. Initial Initial Std. Final Final Std.
Compared variable N t p
average dev. average dev.
Speed of barycentre oscillations 750.86 309.28 409.00 308.71 66 20.369 <0.0000001

In stabilometric evaluation, the mean speed of barycentre oscillations was significantly higher at the initial evaluation

(750.86 mm/s compared to 409 mm/s at the final evaluation, p<0.0000001).

Table 2. Comparisons between the initial and final evaluation regarding barycentre curve length, in stabilometric evaluation.

. Initial Initial Std. Final Final Std.
Compared variable N t p
average dev. average dev.
Length of curve 3.741 1.205 1.490 0.387 66 16.726 <0.0000001

In stabilometric evaluation, the mean barycentre curve length was significantly higher at the initial evaluation (3.741
mm compared to 1.490 mm at the final evaluation, p<0.0000001).

Discussion

In order to quantify objectively the functional status of a patient post-stroke, several tests have been developed in
order to have accurate measurements; nowadays, however, computer-based measurements prevail (Lin et al., 2018).

Thus, through the stabilometric assessment applied to our sample of subjects and by applying the stabilometric re-
education program using the GPS 400 platform, we have been able to point out that weight distribution at the level of
the lower limbs, direction of imbalances, speed of oscillations and barycentre curve length have improved from the
initial evaluation to the final evaluation, which stands to prove an effective re-education of balance for the patients with
ischaemic stroke.

Our research pinpoints that the association of stabilometric re-education and physiotherapy protocols may lead
to optimised balance parameters. This improvement of balance parameter is also due to the fact that training on the
stabilometric platform provides the possibility of increasing muscle coordination capacity through bio-feedback and
participated in joint stabilisation through practice and proprioceptive re-education.
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Other studies that have focused on balance re-education on healthy subjects and on patients with stroke underline the
feasibility of stabilometric platforms as a clinically useful tool (Llorens et al., 2016; Mazumder et al., 2017).

Conclusion

Our research highlights the utility of stabilometric platforms as an assessment means and as a mean or re-educating
weight distribution at the level of the lower limbs and the balance of patients with cerebral ischaemic lesions.

Regular functional evaluation is necessary to monitor the recovery process and to adapt the rehabilitation programs
to the functional remain of the patient.

Physiotherapy protocols associated with training on the stabilometric platform contribute to an increase in the quality
of life for patients with stroke, by improving balance parameters and by enhancing their capacity of performing activities
of daily living.
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OF SUCCESSFUL MOTOR DEVELOPMENT
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Abstract

There are certain medical situations that indicate early interventional treatment of a child. In some other
cases, parents notice “that there is something wrong” with their child. That is the right time to get the first
assessment. Early intervention means identifying and providing effective early support for children who are at risk of
poor outcomes. Early intervention helps children to improve their abilities and learn new skills. One of the most successful
and recognized approaches is the Bobath approach. It is used to facilitate motor activities for getting (more) normal
neuromotor development, which will affect other areas of child development. The aim of early treatment is to establish
normal developmental patterns and not to allow pathological patterns to form tight neurological connections. If
pathological patterns are not identified early, and if the damage of the central nervous system (CNS) is extensive, it
will be more difficult to correct them - sometimes impossible. Neuroplasticity allows babies to develop the neural
connections that they need. Connections that are not used will fail. The aim of this paper is to examine whether an
early neurodevelopmental treatment can be a predictor of the successful motor development of a child. Thirty-seven (37)
children were included in the longitudinal study. All of them were assessed by the Bobath approach and were treated by
the Bobath treatment. Children were divided into three groups:

Group I: low-risk children (8); Group II: premature children with extensive damages of CNS (16); Group III: high-risk
children (13). The results of this longitudinal research shows that the earlier the intervention, the better the result.

Key words: Neuromotor development, child, milestones, neurodevelopmental treatment, physiotherapist

Introduction

The goal of the normal motor development of a child is to achieve functional independence through independent
walking and hand manipulation. If everything runs smoothly, a child will achieve normal neuromotor development through
play and positive stimulation from the environment, without problems or major delays. But if a child’s motor development
is delayed or disrupted, physiotherapeutic guidance is of crucial importance. Some children are born prematurely. In some
children, intrauterine development was impaired. Because of that, their development may be disturbed. Motor development
influences all other spheres of development, such as: tactile, sensory, motor, visual, auditory, psychological, neurological,
cognitive, emotional and social. According to experts, there are multiple benefits to establishing a diagnosis in a
timely manner (Noritz and Murphy, 2013). Literature and practice confirm that there are multiple benefits to
start an early neurodevelopmental treatment with children. By the Bobath approach, it is possible to facilitate motor
activities for getting (more) normal neuromotor development, which will affect other areas of child development. Therapy
performed as a home-based early intervention have many benefits (Scrutton, 2012). The aim of this paper is to examine
whether an early neurodevelopmental treatment can be a predictor of the successful motor development of a child. The
hypothesis is that the earlier the intervention begin, the better will the outcome be.

Importance of early diagnosis

It is of a great importance to pursue diagnostic tests by a pediatrician or neurophysiologist and concurrently refer
patients to early intervention programs (Noritz and Murphy, 2013, Robards, 2004).

Treatment approach

The multidisciplinary therapy approach developed by Bertha and Karel Bobath (in early 1965) for cerebral palsy (CP),
became the main approach to the management of CP. It was also applied to early intervention of high-risk infants, which
was unusual at that time (Mayston, 2016).
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Bobath neurodevelopmental treatment (NDT)

An educated and licensed physiotherapist will initially evaluate the status of a child. Initial Bobath approach assesses
general picture and spontaneously initiated movements of a child, quality of muscle tone and it’s distribution,
patterns of posture and movement, quality of movement, abilities and main problems. It takes more than one
treatment to take a quality assessment. After assessing, it is time to make treatment planning and proceed with therapy.

Why early years matter

Neuroplasticity allows babies to develop the neural connections that they need. Building massive connections,
using and strengthening them through life experiences and pruning unused traits is an extraordinary feature
of the human brain. Or shorter: “Use it or lose it” (Graham, 2013).

A fine line between disrupted development and normal neuromotor development

The process of intensive motor and overall development lasts at least 18 months, while in that period, intensive
development of neural connections takes place in CNS. Sometimes there is a fine line between normal neuromotor
development and disrupted development. The process of diagnosing involves monitoring the child’s development and
watching for possible signs of impairment. If experts in medical practice meet a child with impaired development very
early i.e. in first 6 months of life, the result of the child’s development could not be immediately apparent.

Methods

In the period from 1997 to 2019, a longitudinal research study was conducted within the framework of the Institution
for Home Care, Zagreb, Croatia (Ustanova za zdravstvenu njegu u kuéi, Zagreb). Thirty-seven (37) children were involved,
divided into three groups. There were thirteen (13) girls and twenty-four (24) boys.

Group I: Low-risk children (8)

In the first group there were 8 low-risk healthy children, born on the term, and children who's development was
delayed (Table 1). Their muscle tone was around normal.

Table 1. Low-risk children (8)

Patient, sex Y;?r';;:f Muscle tone Status Exer(r:‘:::“sr::rted/ Walks momal:lsd:fg;ge
1. AO.-f 1999 normal risk of a mother (DM 1) 4 v 12.5
2. L.O.-f 2002 normal risk of a mother (DM I) 3 v 11.5
3. LH.-f 2007 - to normal delayed head control 3 v 16.5
4. H.B.-f 2007 -/+ changing delayed rolling 9 v 15
5. J.G.-m 2008 -/+ changing delayed rolling 6 v 114
6. S.B.-f 2009 + delayed rolling 10 v 14
7. M.H.-m 2009 + delayed head control 3 v 12
8. N.B.-m 2009 normal risk of a mother (MS) 2 v 12

Table 1 index:
m - male DM | = diabetes mellitus type |
f - female MS = multiple sclerosis

Group lI: Premature children with extensive damages of CNS (16)

In the second group, there were sixteen (16) children, born 2 - 11 weeks preterm. Their CNS was damaged. Children
were treated by the Bobath approach. The aim was to stimulate the motor development of children (Table 2).
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Table 2. Premature children with extensive damages of CNS (16)

Patient, sex Ysﬁ::f va:ZT(' Muscle tone Dg E:(ne;ﬁiizsotfaar;eedl Walking v::tlr;:“r?
1. M.S.-f 1991 34 CP - para 9 with help
2. L.G.-f 1991 33 +++ CP - quadri 4 NO
3. I.B.-m 1992 38 ++ CP - quadri 12 with help
4. M.K.-m 1993 29 ++ CP - hemi 7 v Independently
5. M.T. -f 1993 36 CP - para 10 v Independently
6. D.l.-m 1993 34 CP - quadri 7 v Independently
7. B.I.-m 1993 34 ++ CP - para 7 with help
8. D.U.-m 1993 34 CP - quadri 5 with help
9. S.N.-f 1994 32 +++ CP - quadri 3 NO
10. M.R. - f 1995 33 ++ CP - quadri 2 with help
11. M.M. -m 1999 34 ++ CP - quadri 1 With help
12. J.J.-m 2002 32 +++ CP - quadri 2 with help
13. IV.-m 2002 32 +++ CP - quadri 1 NO
14. M.K.-m 2003 29 +++ CP - quadri 2 NO
15. S.S.-m 2004 33 ++ CP - quadri 7 with help
16. LV.-m 2007 38 CP - hemi 5 v Independently

Table 2 index:
m - male CP - para = Cerebral palsy - paraparesis
f - female CP - quadri = Cerebral palsy - quadriparesis

CP - hemi = Cerebral palsy - hemiparesis

Group lll: High-risk children with delayed development (13)

In the third group, there were thirteen (13) high-risk children whose development was delayed or disrupted (Table 3).

They suffered from hemorrhage or/and hypoxia. Children had an early, regular treatment based on the Bobath concept.
The aim was to stimulate the motor development of children (table 3).

Table 3. Children with delayed development

Patient, sex Ysﬁ::f Mtl::::e Status Dg Exer::ri‘i?“st::rtedl Walks Vrvni:::'tzgl
1. V.L.-f 2005 ++ HE II 5 v 10.5
2. B.S.-m 2006 e+t HE I11, HY 1l 4 v 11.5
3. M.R. - f 2007 delay 3 v 11.5
4. K.K.-m 2007 HY Il 6 v 13.5
5. LC.-f 2008 ++ HE I, HY Il 3 v 12
6. I.J.-m 2008 ++ delay 3.5 v 12
7. B.G.-m 2011 ++ delay 5 v 15
8. TV.-m 2012 ++ delay 5.5 v 11.5
9. TG.-m 2012 delay HE Il 8.5 v 13.5
10. M.M.-m 2012 ++ delay HE Il 6 v 12.5
11. B.J.-m 2014 ++ pathological patterns ventricle expansion 3 v 11.5
12. ILM.-m 2016. +++ pathological patterns HE Il 3 v 13
13. M.K.-m 2017 delay 7 v 15

Table 3 index:
m - male HE - hemorrhage
f - female HY - hypoxia
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Results

Tables 1, 2 and 3, in the methods, section of the paper describe the characteristics of the children who took part in
this longitudinal study, but also present the results of the conducted Boath therapy. Results had shown that in:

Group I: All children mastered normal neuromotor development.

Group II: The whole group of thirteen children was born very prematurely (2 - 11 weeks), with excessive CNS
damages. Their muscle tone was initially significantly higher than normal: five out of sixteen had mild increased tone
(1), six out of sixteen had moderately increased tone (++) and five out of sixteen had severely increased tone (+++). CP
was diagnosed at the age of three to five (3 - 5).

Group III: In nine out of thirteen children muscle tone was initially higher than normal and damages of CNS were
initially significant. After the treatment, no child had a diagnosis. All children mastered normal neuromotor development.

Discussion

Early intervention means identifying and providing effective early treatment and support to children who are at risk
of poor outcomes. In physiotherapy, early intervention means treatment which is undertaken in the first 6 months of life.
The results show that it is optimal to start an early neurodevelopmental treatment at the age of three months if a child
can breathe and eat without problems. Neurodevelopmental treatment is in practice a successful approach but we should
not think that we can cure a brain lesion or cerebral palsy (Dolenc Velickovic, Velickovi¢ Perat, 2005).

Conclusion

The hypothesis of this research has been confirmed. Early neurodevelopmental treatment can be a predictor of
successful motor development of a child. The earlier started intervention, the better the results. Exceptions exist, usually
in severe cases when the child is born very prematurely and suffers from severe brain damages.
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Abstract

Introduction: Injuries in tackwondo cannot be entirely prevented, but by implementing quality prevention and
rehabilitation procedures, it is possible to improve the quality of training, reduce the severity and frequency of injuries
and return to full activity faster.

Aim. The aim of this study was to determine the number of injuries as well as the level of selected motor abilities in
a suitable sample of tackwondo fighters of different ages and to assess whether the presence of a physiotherapist reduces
the number of injuries.

Methods: The study was performed on a sample of 35 tackwondo trainees of significantly different ages (3-18 years).
A retrospective injury questionnaire was filled out by the parents. Flexibility, anaerobic endurance and repetitive strength
were measured using standardised motor tests. Differences between the groups were tested using the analysis of variance,
and a post-hoc test was used for further multiple comparisons of groups.

Results: The obtained results showed the presence of injuries, mostly on the lower and upper extremities (hematomas,
sprains, fractures) with a higher presence in gitls (25%). A lower frequency of injuries was observed in the older group,
which was made of competitors and had a physiotherapist. ANOVA showed the expected differences between the groups
in flexibility and anaerobic endurance (p=0,00), and an almost significant difference for repetitive strength (p=0,057).

Conclusion: Injuries are more common in girls aged 7 to 9 who are not competing. Factors in preventing and reducing
the occurrence of injuries in a group of tackwondo competitors are related to physiotherapy intervention.

Key words: physiotherapy, sports injury, taekwondo

Introduction

In addition to all other risk factors for the occurrence of injuries in sports, both due to the complex structure and
motor requirements and due to the contact characteristics of tackwondo, injuries are common and in fact inevitable
(Milinkovi¢, 2014). Tackwondo is an Olympic sport, and its rapid expansion and increasing popularity requires a greater
interest in studying, researching, and finding ways to effectively prevent injuries in this sport (Vucenik and Rebac,1989).

For this reason, it is extremely important to take preventive measures, and in case of an injury enable the athlete to
return to full training load and competitive activity as quickly and efficiently as possible by use of rehabilitation procedures
and by educating the coach and the athlete, while also reducing the possibility of reinjury (Milinkovi¢, 2014).

Most children begin their tackwondo training at school age, even though there are clubs that enroll preschool children
as well. Even at that age the children start working on their motor skills, strength, power, endurance and flexibility (Lee
at al., 2007). Clubs that have a system of cooperation between coaches and physiotherapists have much more success
and better results in competitions because they implement injury prevention (e.g. system of proprioception exercises)
that improves the dexterity of athletes and reduces the risk of possible injuries (Grba, 2010). In one tournament, the
competitors have several fights, and there are breaks between them, so the structures of the locomotor system cool down
and reheat. The problem occurs when an injury occurs in the middle of a competition and the fighter does not have time
to fully recover and continues the competition and increases the risk of a serious injury (Milinovi¢, 2014; Grba, 2010).
Generally, in tackwondo, competitors do not have enough time between fights to fully repair the injury.

The use of physiotherapy is important in the prevention and rehabilitation of injuries (Rdssler et al., 2014). Recently,
in addition to classical approaches, various customized protocols have been applied that make use of rehabilitation
vibrations, stabilization, vibration therapy, neuromuscular electrical stimulation, and laser to improve sports-specific
healing outcomes (Edgar and Kazemi, 2020).
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Prevention of sports injuries is a set of measures that try to preserve the health of athletes, especially in professional
sports where the requirements on the athletes’ organism far exceed the physiological capacity of the human body starting
from an early age, as well as in the sensitive reproductive period. Prevention of sports injuries is carried out on several
levels and includes a primary, secondary and tertiary level. In the protection of athletes’ health, primary prevention
procedures are a significant factor, especially when assessing their health. It is necessary to properly teach future athletes
from an early age, even if they have not yet started primary school. With a teamwork involving all participants in sports
(e.g., kinesiologists, doctors, physiotherapists) it is possible to carry out effective primary prevention of sports injuries
and damage, or as far as it is possible in high performance sport today, to preserve the health of athletes.

The aim of this study was to determine the number of injuries as well as the level of selected motor abilities in a
suitable sample of tackwondo fighters of different ages and to assess whether the presence of a physiotherapist reduces
the number of injuries.

Methods

The study was conducted in the tackwondo club Tigar Zagreb. A total of 35 trainees (12 girls and 23 boys) aged 3
to 18 years were examined. Respondents were divided into 3 groups. The first group (3-6 years), the second group (7-
12 years) and the third group (13-18 years). The third group of respondents were also competitors who had the use of
physiotherapy at their disposal during training, in preparation for the competitions. For underage respondents, parental
consent was obtained. Flexibility, anaerobic endurance and repetitive strength were tested. Posterior thigh muscle flexibility
was assessed with the forward bend test (Prskalo,2004). The test was performed three times and the arithmetic mean of
three repetitions, in centimetres, was taken for further processing. The subjects’ anaerobic endurance was assessed using
the one-minute running test at maximum speed. The task was performed once, and the used criterion variable was the
running distance in one minute, in meters. Repetitive strength was assessed by the repeated abdominal curl in one minute
test. Respondents performed the task once, and the criterion variable was the number of correctly performed curls in one
minute. An open-ended questionnaire with 18 questions was sent to the parents. For the purpose of this paper, data related
to their injuries will be presented. The obtained results were processed by the statistical program SPSS version 17.0 and
are presented in the tables and figure. Possible differences between groups were tested with the analysis of variance, and
a post-hoc test was used for further multiple comparisons of the groups.

Results

Figure 1 shows the total number of respondents and the distribution of injuries according to their gender. ANOVA
results for between groups differences in flexibility, anaerobic endurance and repetitive strength are shown in Tables 1,
2 and 3, while post-hoc test results are discussed in the text below.

25
20
15
10
5 .
0

AN

Total number Injuries
Male 23 5

Female 12 4

Figure 1. Distribution of injuries by gender

Table 1. Between groups differences (ANOVA) for flexibility

Source of Variation SS df MS F P-value F crit
Between Groups 4915,330609 2 2457,67 49,73 0,0000000002 3,294537
Within Groups 1581,320808 32 49,42

Total 6496,651417 34
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Table 2. Between groups differences (ANOVA) for anaerobic endurance

Source of Variation SS df MS F P-value F crit
Between Groups 17425,79 2 8712,89 41,68 0,0000000012 3,294537
Within Groups 6689,76 32 209,05

Total 24115,54 34

Table 3. Between groups differences (ANOVA) for repetitive strength

Source of Variation SS df MS F P-value F crit
Between Groups 376,706494 2 188,35325 3,127063 0,05748403 3,294537
Within Groups 1927,46494 32 60,233279

Total 2304,17143 34

The results of the analysis of variance confirm the expected significant differences in motor abilities of tackwondo
trainees of different ages. Significant differences were present for flexibility (p=0,00) and anaerobic endurance (p=0,00),
while for repetitive strength the differences where near to significant (p=0,057). Post-hoc test for multiple comparisons
between groups revealed a significant difference between all the groups in the variables measuring flexibility and anaerobic
endurance (p<0,05). Such results emphasize the importance of a different approach to individual groups of athletes, taking
into account their individual characteristics, both in training and in physiotherapy procedures.

Discussion

The results of the study indicate a total of 9 injuries per 35 respondents (25%). Two injured respondents belonged to
the competitors’ group (13-17 years), six respondents to the group of 7-12 years and one respondent to the group of 3-6
years. The relatively small number of injuries of older athletes, to whom a physiotherapist was available, can be partly
explained by the possible positive effect of periodic physiotherapy procedures on the health of the athletes. The obtained
results, as well as the assumption are in line with previous findings. A study conducted by Grba (2010) suggests a higher
frequency of injuries in athletes in clubs without a physiotherapist. In this paper, for example, of the 50 respondents,
88% were injured between the ages of 16 and 20 (Grba, 2010). The results on injuries by gender in this study shows a
higher presence of injuries in female respondents (N = 4, 30%) compared to male respondents (21.7%), although some
previous studies have shown that there are no significant differences concerning gender (Pieter and Zemper, 1997). The
obtained results of the motor skills test indicate that both the female and male population in the tackwondo club Tigar
Zagreb are equal in the conducted motor tests and no significant effects on the increased risk of injuries were observed.
Respondents who trained for longer show better coordination and starting speed and are more skilful in performing tasks.
The youngest group of respondents (aged 3 to 6 years) completed the tasks with some difficulties in understanding the
task itself. Fatigue was more pronounced because they ran at full speed from the beginning to the end of the stopwatch
countdown. It was observed that previous continuous competitions in the competitors’ group resulted in significant
exhaustion and loss of strength probably due to muscle inflammation or sprains. Greater flexibility is observed in the
group of competitors aged 8-17 years and there is a partial correlation with the previous research showing that flexibility
is greatest in early childhood, after that it slowly decreases till 10 or 12 years of age and improves till early maturity, but
does not reach the level present in childhood. In relation to gender, flexibility is more pronounced in women than in men
(Findak and Milanovi¢, 1997). Taking into account the results of previous research by other authors (Trajkovski Visi¢,
2004; Dietz and Gortmaker, 1985), it is evident that children who play sports, either tackwondo or some other sport, are
in much better physical and mental condition. The results of the questionnaire showed that 9 out of 35 children were
injured (25%) but it is important to note that the club does not employ a licensed physiotherapist who could, based on
physiotherapy assessment and in agreement with the coach, suggest a preventive exercise program to reduce injuries
and improve performance or perform kinesitherapy procedures in case of an injury. The physiotherapist participates in
training, preparations and competitions only for a group of competitors periodically, so the probability of reducing the
number of injuries is observed in that group. By increasing general and specific endurance, concentration, accuracy,
reaction speed, and by optimizing rest and tactical training, it is possible to reduce the possibility of injury. Educating
both athletes and coaches about the importance of working with a physiotherapist before an injury, the presence and
reduction of risk factors, the importance of implementing quality warm up and stretching, fatigue control, and modelling
training according to the needs of athletes with emphasis on proprioception is of great importance (Juki¢, 2013; HKF,
2010). Recent research shows a high incidence of dental injuries in tackwondo (n = 57; 3.5%; P = .035) (Gali¢, 2018) and
the problem of head and neck punches (Koh, 2020), which will require greater responsibility and complexity in a holistic
approach to therapy and training components in case of an injury.
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Conclusion

A higher presence of injuries was observed in girls in tackwondo in the examined group aged 7 - 9 years who are
not competitors. The number of injuries in the group of competitors is lower, which is associated with the presence of a
physiotherapist. The presence of a physiotherapist is significant in the prevention and reduction of injuries in tackwondo.
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Abstract

People with physical impairment could be an easy target of aggressors. Many studies confirm that they become
victims twice as often. This paper analyses concerns of conflict situations and their main determinants of persons using
a wheelchair who participated in the self-defense course. The second aim is to evaluate the influence of self-defense
courses on concerns of the attack on participants of the course. There were five subjects - four women, one man, 31411
years old. Semi-structured individual interviews were used, analyzed by coding open methods based on grounded theory.
The results show that self-defense courses could bring a positive influence on the condition, social, and psychological
level. Despite a possible increase in the frequency of perception of fears, participants agree that after completing the
self-defense course, there was increased self-confidence and a proactive approach to prevention, as well as the improved
perception of self-safety.

Key words: people with physical impairment, victimize, concerns

Introduction

The safety and concerns of people with disabilities are becoming current issues. According to WHO (2011), there is
15 % of adults of the world population who have a certain type of disability. There is a connection between this group of
people and tendencies to become a victim (Hughes et al., 2012; Bones, 2013). Perreault (2009) finds out that people with
various disability have twice more experience with a situation to become a victim of a crime and 2,5 times more of a
chance to be attacked. One-third of violent crimes, such as rape or robbery, happen to people with a disability (Rand &
Erika, 2009). People with a disability could be an easy and attractive target for aggressors, mainly because it is generally
believed that they are not able to defend themselves sufficiently (Bones,2013). Vulnerability is increasing according
to their health condition and often reliant on the activity of another person. The research of people using a wheelchair
is insufficient. Occasionally, only an effort to apply competitive, combat sports for self-defense can be found (Serban,
Anghelescu, Constantin & Onose, 2019, Madorsky, Scanlon, & Smith, 1989). Research on visually impaired people
shows (Kohoutkové, Cihounkova, Skotakova, & Reguli, 2015) that disabled people generally fear of an attack, they do
not feel completely safe on the streets or even in their own houses. A higher risk of social isolation is one of the important
consequences of this fear (Kane, 2008). Due to these facts, it seems worth training disabled people in self-defense and
building up their confidence and courage (Wong, 1991). Self-defense courses could influence physical, mental, and social
health, except the influence of the victimity of people using a wheelchair. There is a strong connection between regular
physical activity and various variables of life and functional independence (Stuifbergen, 2010). Despite these benefits, the
participation of people with disabilities in physical activities is lower, with a comparison of the non-impaired population
(Kawanishi et al. 2013). The motivation of the involvement in physical activity could be increased by expected social
interaction and a level of fun during the event (Jaarsma et al., 2014).

Methods

The purpose of this study is to describe concerns of conflict situations and their main determinants in selected
wheelchair users, who participated in a self-defense course. The second aim is to evaluate the influence of self-defense
course on concerns of an-attack on participants of the course. There were five subjects (4 women, 1man, 31+11 years old)
participating in the course of self- defense who underwent quality interviews. Each participant is a manual wheelchair user.
They are employed; except for one disability pensioner. One of them would partially use assistance service. Intervention
program Self-defence course for wheelchair users was built on the evidence-based self-defense training approach (Reguli,
2018). The experimental group had ten practical double sessions in total. The course gradually dealt with all three phases
of conflict (with an emphasis on pre-conflict), and the participants learned how to behave in these situations. The course
also included teaching of strategic solution of self-defense situations and verbal self-defense, the development of technical
skills needed for self-defense per se (e.g., parrying, punching, etc.), training of falling techniques including combat in a
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disadvantaged position on the ground and the final stabilization of a conflict situation (getting assistance, moving away
to safe distance). The last part of a teaching session was always devoted to conditioning and compensatory exercise. At
the end of each session, there was a direct feedback slot from the participants. At the end of the course, all the techniques
and skills were applied in model situations. The evaluation was based on the methodology used for a specific target group
in self-defense (Cihounkové, Skotakova, & Kohoutkova, 2016). Semi-structured individual interviews for collecting dana
were used, which takes from 25 to 35 minutes. The place for the interviews was determined by the participants, so they
feel comfortable and safe. The interview was structured to areas — a) perceives risks, b) active decreasing of victimity,
c) awareness of self-defense, d) experience with conflict situations, e) evaluation of benefits of the course, and influence
on the quality of life. The participants were encouraged to express any other thoughts, opinions, or feelings. We used
software Atlas with coding open methods based on the grounded theory for analysis (Corbin & Strauss, 1990). There were
created four basic patterns by sorting codes into thematic units. The relationships were graphically shown between them.

Results

Basic aspects, which influence on feelings of concerns of participating wheelchair users by semi-structured interviews
were defined - Figure 1. The essential designation is concerned, which increase with limitations and previous negative
experience with conflicts. Concerns decrease after a self-defense course completion and with making a personal saving
strategy.

+ —

Limitations —) < Self-defense course

Concerns I

< Personal strategy,
increasing of concerns,
and decreasing of
victimity

Experience with a
conflict situation and
self-defense

Figure 1. Representation of relationships between 4 patterns which influence concerns of the course participants

Concerns. Despite a handicap, the respondents feel current concerns according to the situation, rather than the whole
life. Each of the participants has their vigilance scale, where the main motivation is intuition. Except for the intuition,
the experience of fear and vigilance increases as well contact with potential risk situations such as “dangerous” places,
late time, or a specific group of people (homeless, addicted people). They report that financially motivated crimes, such
as robbery or pick-pocketing, are the main motive of attacks because it is challenging to intervene and defend your
belongings, such as handbags or cellphones. The primary complication is a location of a rucksack on a rear handrail of
a wheelchair, where it is difficult to check the content regularly. Despite all of these concerns and limitations, there is
a big will in respondents to be active in case of conflicts and not to underestimate prevention in the pre-conflict phase.
Even though there are some concerns about the mismanagement of the self-defense situation, which were supported by
the experience of model situations and exercises from the course. The course, on the one hand, increased participants’
confidence, but on the other, raised the perception of conflict concerns

Limitations. Limitations, which are created by a life in a wheelchair, screen a lot on concerns of the participants.
There is a direct connection between a specific restriction and its concern. The wheelchair users perceive the possibility of
falling down or out of a wheelchair as their most significant limitation. The limitation of mobility and speed of movement
is perceived very sensitively as well. The experience of the participants suggests that it is effortless to restrict movements
to wheelchair users even in verbal conflicts, e. g., catching the wheelchair or blocking the road.

Experience with a conflict situation and self-defense. Neither of the participants in the self-defense course had
experience with a physical attack that would lead to more severe injury or a post-conflict trauma. Even without much
emotional background, everyone was able to talk about their experiences. They describe concerns from the following
activities as the most often: various forms of begging from apparently unkempt people or homeless people, disruption of
the intimate zone, travel by public transport, unsolicited and unexpected help from other people. Respondents describe
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that their attitude and alertness correspond to the situation. They emphasize their intuition and don’t want to be limited
by these concerns in their lives.

Self-defense course. Participants express positively about the course. They say that it was funny, action, dynamic,
and complex. Socialization, during the session, had strong responses.

Wheelchair users got to know each other and established relationships with trainers and assistant instructors. The
friendly atmosphere and judgeless approach created an overall feeling which encouraged the wheelchair persons to join
in actively, ask, and try anything. There were positive asses of the compensation section in the final part of the course.
Participants would welcome more practical training in dealing with physical confrontation, instead of de-escalation and
communication. The benefits include the increase of self-confidence, feeling that wheelchair users could resist actively,
the knowledge of risky behavior, and methods of preventive behavior. The negative influences include the increase of
concerns and perceive dangerous situations, the knowledge that some situations are not able to be dealt with due to their
limitations.

Personal strategy, increasing of concerns, and decreasing of victimity. Participants gain information about
potentially dangerous places actively, and they think about that. We found out the effort to avoid hazardous situations
and times and being accompanied by friends, relatives, or dogs. Wheelchair users ask actively for help from other people.
Participants realize that the quality of life may be impaired if concerns surrender them. They perceive it very important
not to show their concerns to the public and act self-confident and certainly not to attract potential attackers. They use
their own strategies and rituals, for example, singing or active asking the potential attackers to step back. Checking the
surroundings and evaluation of their security has increased in the participants. Among personal strategies are found: self-
development and education, active physical exercises, setting personal and security rules, the imagination of positively
managing conflict situations, and evaluation acquired experience to common everyday life. Very important is the self-
evaluation of their abilities, which could help with the definition of boarders of mastered and to create a plan of self-
development.

Discussion

The promptness of the participating of the course may be seen as the most significant limitation of this study. There is
commonly lower participation in physical activity of people with disabilities (Kawanishi & Greguol, 2013). Participating
in a self-defence course is usually more often in very active persons with a tendency to face problems and concerns.
This fact could influence the validity of the results, which may be perceived only with a relationship to similar active
wheelchair users. At the same time, it may be assumed that in addition to the relationship between fear and isolation or
frequent homestay (Kane, 2018), there may be an opposite relationship in which, due to low activity and homestay, there
may be a reduced perception of a concern than wheelchair users move independently without assistants or friends. The
social contact could be motivation for participating (Jaarsma et al., 2014). One the one hand, the process of the course
is evaluated positively and its acquisition as a benefit. On the other hand, it intensifies feelings of concern. Especially in
difficult situations as a folding out of the wheelchair, a group attack, the participants notice after each scenario, that these
situations are almost unsolvable. The concerns of wheelchair users confirm previous research Cihounkové, Skotakova,
Kohoutkova (2016). They admit recognizing more potential risk situations because they have more information about a
possible threat. Despite awareness of risk, there is a noticeable increase in self-confidence and willingness to resist and
approach prevention actively. Practicing in a safe environment could potentiate the feelings of self-confidence and effort
to deal with issues independent and actively. There is a strong perceiving of insufficient possibilities of education in self-
defense. The course of self- defense for wheelchair users was unique in the environment but it also was a time-limited
project. Based on the obtained results, there is space for improvement and specific focus on a similar type of course is
needed. Participants of the course have a feeling of insufficient automatization of movement and quickly forget the subject
matter. Wheelchair users expect that the course should last from 6 months to 1 year with 1-2 times a week frequency. The
alternative was regular repetitions once a year, according to respondents. In terms of the course layout, the participants
feel a lack of practicing in practical parts and physical conflicts, especially. On the opposite, the participants assume that
in communications and deescalate techniques were considered either as interesting or time-consuming. These opinions
could be influenced by the fact that drills of techniques and scenarios are considered as the funniest by the participants.

Conclusion

The testimonies of the research participants indicate the recency of the topic. The research shows that the course of
self-defense for wheelchair users could bring a positive influence on the condition, social, and physic level. The patterns
which influence the concerns of conflict situations were set (created). Despite the possible increase in the frequency of
perception of danger and concern, participants agree that after completing the self-defense course, there was increased
self-esteem and a proactive approach to prevention, as well as an improved perception of self-safety. Participants realize
that self-defense competencies require regular training. The possibilities of accessing a self-defense course for specific
groups are very limited, and there is a great need to raise awareness of this issue.
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INCLUSIVE SPORTING AREA

Nikola Stracarova

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

Abstract

The number of persons with disability, elderly and obese people is ever growing, so we are proposing a sporting area,
a gym, for people with disability. It is a multifunctional gym, which could be visited by healthy and people with disability
alike, or people who do not feel well in the normal gym environment (obese, seniors), who are afraid of disrespect from
other visitors and this prevents them from doing sports. Using the PESTE analysis, the political, economic, sociological
and technological aspects of the macro-environment that would affect the implementation of this project was investigated
which led to the conclusion that the sporting area is feasible.

Key words: Sport, disability, PEST, gym, sport for people with disability, sport of seniors, inclusion, integration, health
lifestyle, overweight, obesity, Brno

Introduction

For an individual to be considered disabled, they have to have bodily, sensory or mental disability that limits them for
a period longer than one year. More than 10% of Czech population fits these criteria, which means a million Czech citizens
have some kind of disability. In the age group 60+ more than 3/5 of the populace suffers from some kind of disability.
In recent years, the numbers are increasing in the age groups under 19 and over 75 years of age. The number of people
who are born with disability also increases, now at nearly 14 percent. As per the data from Czech Statistical Office (CSU,
2019), the percentage of people with disability in the population, as well as congenital disability has increased since the
year 2007, when the data were first collected.

Masaryk University is a pioneer in making studies accessible to people with disability. In the last twenty years, their
number is still growing and currently 450 people with special needs study at the university, which is the highest number
of all Czech universities and more than a third of all college students with disability in the country.

The number of people with disabilities are increasing (CSU, 2019). This is due to advances in medicine in general.
Two fifths of people with disabilities are self-sufficient. Better medical care, medication and patient care reduce mortality
and increase life expectancy, but the populace is aging. As a result of improving the standard of life and implementing
technologies and mechanisms that make life easier, the numbers of obese people are increasing (CT24, 2015).

These groups often have difficulty integrating into everyday life, they are different from the majority population,
they are afraid of being ridiculed and of social ostracization. As a result, their health problems, often linked to lack of
movement, may be getting worse. An earlier survey was conducted by the author, that showed that people with disability
would like to visit some sports facilities. Sports facilities for people with disability actually exist, but they are focused on
individual types of disabilities and they are relatively narrowly specialized and designed for top parasporters. According
to (Jelinek, Fikesova, & Synkova, 2018) there is no facility of this type in the city of Brno for the general population of
people with disability who just wants to maintain or improve their health. If athletes want to use such a gym, they must
go to Olomouc, which is 80 kilometers away.

Purpose of the study

The aim of the study is to design an inclusive sports facility, primarily aimed at people with some disabilities, and
then analyze the situation in Brno and see if the project is feasible.
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Methods

Peste Analysis

PEST is an abbreviation that stands for Political, Economic, Social and Technological. Analysis like this one is used
to approximate how these four external factors will affect your business.

PEST analysis helps to tell how these factors will interfere in the performance of a business in the long-term. (Pestle
analyza, 2015)

Political - Here government regulations and legal factors are evaluated in terms of their ability to affect the business
environment and trade markets.

Economic - Through this factor, businesses examine the economic issues that are bound to have an impact on the
company.

Social - With the social factor, a usiness can understand how consumer needs are shaped and what brings them to
the market for a purchase.

Technological - How technology can either positively or negatively impact the introduction of a product or service
into a marketplace is assessed here (Understanding Pest Analysis with Definitions and Examples, 2013).

Results

Politically-legislative influences

In Brno, the development of organizations dedicated to seniors or people with disability is rather lagging behind the
growth of the city and its population. This is pointed out by the SWOT analysis of sport for everyone in Brno (Jelinek,
Fikesova, & Synkova, 2018). The city is aware of this, and in its 2030 concept of sport, it presents an opportunity to
“complete the recreational sport infrastructure in order to ensure quality and affordable leisure time for citizens, seniors
and the disabled.” At the same time, they state that there is a “developed network of sports organizations and associations
offering sport for everyone” in Brno.

This includes also people with disabilities, the same document states that the Czech Paralympic Committee, covering
six sports associations of disabled athletes, supports specific sports clubs in Brno. Among the sports clubs for people with
disability in Brno the Kocianka Sports Club Brno, the Sports Club Moravia Brno, Brnénsky plazivec, the AVOY MU
Brno, the SK Deaf Brno, the SK Orbita Brno, the Sports Club HOBIT Brno and the Czech Wheelchair Tennis Association
can be mentioned. A total of 1,400 athletes are engaged in sport clubs in Brno (Jelinek, Fikesova, & Synkova, 2018).

The concept of sport until 2030 also mentions the intention to “support the activities of athletes and inhabitants of
the city with disabilities”. The aim is to support twenty such projects per year, according to the attached table (Vyrocni
zprava o rozvoji obecniho skolstvi ve mésté Brne za Skolni rok 2017/2018, 2018).

The Faculty of Sports Studies of the Masaryk University in Brno is also active in this respect. They plan to open a
new field of study - Coach for people with disability. By opening a new field of study, the excess of applicants for study in
the field of rehabilitation worker will be reduced and its connection with the field of trainer will be reduced (extension of
scope). This combination of responsibilities complies with the current requirements of promoting sports for disadvantaged
athletes. Rehabilitation workers only heal pathology and trainers’ work is dedicated entirely to the healthy populace.
These newly trained trainers for people with disability would combine their knowledge of both disciplines and, within
the health limits, would be able to lead a person with disability or otherwise disadvantaged exerciser in exercise and help
him to improve fitness. As part of their studies, students would go to practice in this special gym, which could be built
with the support of the university and would also be used for teaching purposes. The current gym is insufficient for such
teaching purposes.

Economic factors

From an economic point of view, the gym project has to deal with two fundamental issues. First, how it will finFrom
an economic point of view, the gym project has to deal with two fundamental issues. First, how it will finance the initial
costs, in particular the acquisition of fitness equipment and gym equipment. Secondly, how it will cover its ongoing costs,
in the first place wages, and then energy.

One of the goals set out in the Brno City Sport Concept for 2018-2030, issued in March 2018, is to support the
activities of athletes and citizens of the city of Brno with health disadvantages. The Concept states that the target value
of the indicator of supported projects is twenty per year. Initial expenditure could therefore be financed by and within the
framework of this objective. Initial expenditures include the acquisition of fitness machines, as well as the installation of
new floors and air conditioning (Jelinek, Fikesova, & Synkova, 2018).

When answering the second question, it is necessary to start from the current situation of gyms for people with
disability. In other Czech cities, such as Prague and Olomouc, such gyms already exist for some time. Since there is no
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such gym in Brno so far, based on the experience from other cities it can be expected of it to support itself on the market,
there is no need to worry about the competitive environment. At the same time, it is possible to assume that ongoing costs
can be financed from revenues on admission. These include sales from both, people with disability and other visitors, such
as students from the nearby faculty. The ongoing costs in this case include mainly coach wages and energy costs. Last but
not least, it should be noted that because the space will be owned by the city, there will not be the need to pay the rent.

As mentioned above, the concept is primarily bult on the expected support of the city and gym’s unique position.
Overall, the project of a gym for people with disability seems economically feasible.

Socio-cultural factors

Life expectancy is increasing. Thanks to advanced health care, people with disabilities survive and people live to be
older. Their number is steadily increasing because modern medicine is able to cure illnesses and bodily defects, but it
cannot completely remove them. The development of medicine goes hand in hand with the development of technologies that
make life easier, help people with disability as well as healthy individuals in their everyday life, facilitate daily activities
and in many cases do not force a person to leave the apartment. It is comfortable, but sometimes also disadvantageous for
health and manifests by reduced fitness and health of the overall population. This is especially true in the case of people
with disability, as opposed to the healthy population, it is necessary for them to exercise physical activity in order to not
only rehabilitate but also to stay fit (CSU, Lidé a bydleni, 2018).

Childhood obesity is a growing problem. According to WHO data, 27.5% of children in the Czech Republic are
overweight and 9.7% are obese. While in 1994 GPs registered 3.7% of obese children in their offices, in 2000 13% of
children were registered with excessive weight. Every seventh child in the Czech Republic is obese and 4% of them
even suffer from monstrous obesity. According to data of the leading child obesitologist MUDr. Zlatko Marinova, when
children leave primary school, 25% of them are overweight and 14% obese (Zara, 2020).

Mobility - accessibility - public transport, wheelchair access, better in a new building, eg near the Faculty of Medicine
and FSpS, the possibility of applying students in practice.

Technological influences

Rooms will have 20 machines, all available to use for people with disabilities and healthy alike. Most machines (15)
will operate using compressed air, 3 will be used for warming up (bicycle both classic and for hands, a rowing machine,
cross trainer). The other two machines will be a bench with sets of dumbbells.

The size of the gym will be an area of 350-450 m2.

Special instruments HUR SmartTouch are modern machines controlled via computer, which significantly increases
the self-service of the trainees. The first session would be with a trainer, who would set the individual input parameters,
estimate the development and benefits of each exercise and configure the exercise program. The trainer then comes with
a programmed chip that will set up the individual machines and allow the exercise load to be achieved and adjusted to
the current state of the trainee.

The machines operate using air pressure resistance, a combination of air force training equipment and operating
software is specially designed for senior exercise, rehabilitation and inclusive wellness markets. Regulated air pressure
resistance is gentle to the joints, so exercise, training and subsequent recovery after exercise is less painful compared to
ordinary weight weights. The unique system also allows resistance training and using HUR machines muscles work both
in concentric and eccentric phases (Arto Hautala, 2020).

All machines have an integrated computer with software. So each coach can track the progress of workouts at distance
and can possibly even modify the data and doses of exercise from almost zero load to an automatic increase in resistance
that can be automatically set. Individual machine arms and seat are electronically adjustable and adjusted for each trainee
according to their chip (identifier), which significantly reduces personnel requirements for the operation of the entire gym.

Personal online customer profile visualizes the progress of the education program and provides the messaging function
between the user and instructor, and automatically reports on the client progress, state of equipment, use of facilities,
etc. (Arto Hautala, 2020)

Discussion

The Olomouc Center confirmed the suitability of HUR machines for the needs of people with disability and otherwise
disadvantaged athletes (Baluo, 2020). Everything has worked for several years and athletes commute to Olomouc from a
wide area. A similar facility has been operating in Prague for several years. The health benefits of the sports grounds are
indisputable, in accordance with the current trend of healthy lifestyle and support of physical activities among exercisers
of all ages and health categories, therefore communication with health insurance companies regarding their involvement
in prevention and treatment programs in the new facility is also discussed.
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Conclusion

The PEST analysis was used in order to find out whether it is realistic to realize a sports project. The political and
economic point of view is clear, the political will is to open the gym and the representatives of the Brno City Hall promised
to support the project, so the project is economically viable. Those social groups for which the gym is designed do not
have the appropriate facilities to do sports, and research shows that interest in this form of exercise is significant. There
are fitness machines that would be suitable for the equipment in the gym in Olomouc, where they have been running for
several years and exactly meet the requirements of athletes with disability.
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Abstract

The aim of this study was to determine whether intellectual disability had a direct influence on the BMI. The study
included 40 children aged 14 + 3 years old, from 4 education units from Romania. The participants in this study were
distributed into four groups as follows: group 1 - children without intellectual disabilities, group 2 - children with mild
intellectual disability group 3 - children with severe intellectual disability and group 4 - children with Down’s syndrome.
The measurements for the subjects within the four groups were carried out in the morning, from 10 to 12. Each participant’s
BMI was calculated using weight and height and then categorised into healthy, underweight, overweight or obese according
to Body Mass Index Classifications. After calculating the t tests and the values of the significance threshold for (p>0.05),
it may be stated that there are no statistically significant differences between the four groups. We have also appraised the
values of BMI for the four groups. It may be mentioned that the groups of children with ID have close values to the ones
of children without ID, thus ranging within the limits of WHO (18.5-24.9); however, the group of children with Down’s
syndrome exceeds these limits, as it borderlines obesity (25.4).

Key words: intellectual disability, Down syndrome, BMI

Introduction

Intellectual disability (ID) is a disorder characterized by impaired cognitive and adaptive skills, caused by multiple
gene overexpression, single-gene mutations, different non-syndromic genes, as well as environmental factors (Chiurazzi &
Oostra, 2000). A growing literature documents the health inequalities experienced by people with Intellectual Disability
(ID) compared to the general population (Allerton, Welch, & Emerson, 2011; Emerson, Baines, Allerton, & Welch, 2010).
These disparities have been shown in both mortality and morbidity rates (Ouellette-Kuntz, 2005). One particular area
of concern is the number of people with ID who are overweight or obese. Prevalence rates vary depending on country
but range between 8.5% and 36%, which is consistently higher than rates reported in the general population for the same
countries (Grondhuis & Aman, 2013; Rimmer et al. 2010).

It is suggested that higher rates of overweight or obesity in people with ID are caused by several biological / genetic
factors, such as a higher prevalence of low metabolic rate and hypothyroidism, especially in people with Down’s syndrome
(Bhaumik, Watson, Thorp and McGrother, 2008), increased likelihood that they take antipsychotic drugs (Newcomer,
2005) and barriers to maintaining a healthy lifestyle, such as limited access to recreational facilities due to transportation
problems, staff shortages and limited incomes (Eden & Randle-Phillips, 2017).

Body mass index (BMI) is a ratio of weight to height used to assess degree of fatness or adiposity of an individual.
The measurement is obtained from the calculation of weight in kilograms divided by height in meters squared. BMI is
an assessment tool used to estimate degree of overweight or obesity. In the general population, a BMI of 30 kg/m? or
above indicates obesity. A BMI below 19 kg/m? indicates a risk of malnutrition. However, BMI is only one component
of nutrition assessment and, like body weight, it should not be the only data used to assess nutritional status especially
in diseases like AIDS, which can greatly alter body composition (Gerrior & Wanke, 2001)

The BMI ranges are based on the effect excessive body fat has on disease and death and are reasonably well related to
adiposity. BMI was developed as a risk indicator of disease; as BMI increases, so does the risk for some diseases (WHO,
2017). Some common conditions related to overweight and obesity include: premature death, cardiovascular diseases,
high blood pressure, osteoarthritis, some cancers and diabetes.
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Methods

The purpose of this research study was to determine whether ID had a direct influence on the BMI. The study included
40 children aged 14 + 3 years old, from 4 education units as follows: “St. Andrei “Gura Humorului, Foster care centre”
Laurentia Ulici “Gura Humorului,” Constantin Paunescu “School Centre Iasi and” G. Ibraileanu “lasi, Romania. The
participants in this study were distributed into four groups as follows: group 1 - children without ID, group 2 - children
with mild ID group 3 - children with severe ID and group 4 - children with Down’s syndrome. It should be noted that
at the beginning of the study, we obtained the consent of parents or legal guardians because some subjects came from
foster care centres. The measurements for the subjects within the four groups were carried out in the morning, from 10
to 12. Each participant’s BMI was calculated using weight and height and then categorised into healthy, underweight,
overweight or obese according to Body Mass Index Classifications (WHO, 2015;)
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Results

Table 1. Height characteristics in normal children and in disabled children

Group N M M% E.Std. CV.% t p
Group 1 10 154.5 100% 1.51 341

1.662 0.114
Group 2 10 147.7 95.59% 3.76 8.06
Group 1 10 154.5 100% 1.51 3.1

0.051 0.96
Group 3 10 154.7 100.12 3.62 7.41
Group 1 10 154.5 100% 1.51 3.1

0.682 0.531
Group 4 10 148.6 96.18% 8.51 12.82
Group 2 10 147.7 95.59% 3.76 8.06

1.329 0.2
Group 3 10 154.7 100.12% 3.62 7.41
Group 2 10 147.7 95.59% 3.76 8.06

0.107 0.916
Group 4 10 148.6 96.18% 8.51 12.82
Group 3 10 154.7 100.12% 3.62 7.41

0.659 0.537
Group 4 10 148.6 96.18% 8.51 12.82

Legend: N —number of subjects; M — arithmetic mean; M% - percentage mean; E.Std. — mean standard error; C.V.% - variation coefficient; t — student
test; p — significance threshold

Table 2. Characteristics regarding weight in normal children and in disabled children

Group N M M% E.Std. C.V.% t p
Group 1 10 43.73 100% 1.91 13.85

0.027 0.979
Group 2 10 43.76 100.92% 2.79 21.45
Group 1 10 43.73 100% 1.91 13.85

1.468 0.159
Group 3 10 49.42 113.01% 3.36 21.56
Group 1 10 43.73 100% 1.91 13.85

0.981 0.38
Group 4 10 56.02 128.10% 12.37 49.41
Group 2 10 43.76 100.92% 2.79 21.45

1.278 0.217
Group 3 10 49.42 113.01% 3.36 21.56
Group 2 10 43.76 100.92% 2.79 21.45

0.961 0.386
Group 4 10 56.02 128.10% 12.37 49.41
Group 3 10 49.42 113.01% 3.36 21.56

0.514 0.631
Group 4 10 56.02 128.10% 12.37 49.41
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Graph 2. Weight and standard error

Table 3. BMI values for the four groups

Group Height Weight BMI
Group 1 154.5 43.73 18.3
Group 2 147.7 43.76 20.1
Group 3 154.7 49.42 20.71
Group 4 148.6 56.02 25.4

Discussion

Upon calculating the means for height, it may be highlighted that the group of children without ID and of children
with severe ID have recorded very close values: 154.5 cm and 154.7 cm, respectively (according to Graph 1). The greatest
difference has been found between the group of normal children (154.5¢cm) and the group of children with mild ID
(147.7cm), namely 6.8 cm. Close values have also been found between the group of children with mild ID (147.7cm) and
the group of children with Down’s syndrome (148.6).

The value of the variation coefficient (Table 1) shows that all the four groups are homogeneous. The most homogeneous
group is the one of normal children (CV = 3.1%), while the highest variation coefficient is recorded within the group of
children with Down’s syndrome, with a value of 12.82 %.

Upon analysing the t test and the values of the significance threshold (p>0.05) (according to Table I), it may be stated
that no statistically significant differences between the four groups.

After analysing Graph 2, concerning weight, it may be noted that groups 1 and 2 have recorded very close values:
43.73 kg for the group of children without ID and 43.76 kg for the group of children with mild ID. The greatest difference
was recorded between group of children without ID (43.73 kg) and the group of children with Down’s syndrome (56.02
kg), the latter with a value of 12.29 kg, but the difference is statistically insignificant, for p=0.38.

The variation coefficient was analysed and then illustrated in 7able 2. It may be stated that the most homogeneous
one is group 1, with a VC value of 13.85%. Groups 2 and 3 are relatively homogeneous, with very close values of the
variation coefficient: 21.45% for group 2 and 21.56% for group 3. Group 4 is heterogeneous from this point of view, thus
recording a value of the variation coefficient of 49.41%.
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After calculating the t tests and the values of the significance threshold for (p>0.05), it may be stated that there are
no statistically significant differences between the four groups.

We have assessed the values of weight within Graph 2, showing that the group of children without ID and the group
of children with mild ID record lower values than the two other groups featured in Graph 2.

We have also appraised the values of BMI (Table 3) for the four groups. It may be mentioned that the groups of
children with ID have close values to the ones of children without ID, thus ranging within the limits of WHO (18.5-24.9);
however, the group of children with Down’s syndrome exceeds these limits, as it borderlines obesity (25.4). Whereas
several research studies (Allison et al., 1998; Eden & Randle-Phillips, 2017) feature increased values of the BMI, the
results obtained in our measurements determine us to state that, at this age, ID does not entail significant differences in
the BMI. This may be explained by the fact that our subjects live in foster care centres, and access to fast-food or other
calorie-rich foods is very limited or even absent.

Conclusion

*  Concerning height, the highest values are recorded in the group of children with severe ID; they are also the oldest
within the sample.

*  Whereas the group of children with severe ID is the oldest, they have an age-specific mean of 14-15 years old; hence,
it may be stated that ID has a negative influence on the growth process.

*  Upon analysing the values of the weight parameter, the main conclusion to be drawn is that the group of normal
children, the group of children with mild ID and the group of children with severe ID have close values, ranging
between 43.73 Kg and 49.42 Kg, the highest value being recorded by the group of children with Down’s syndrome;
actually, they are characterised by mild to average obesity.
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Introduction/Purpose: Lumbar syndrome is a set of symptoms dominated by unilateral or bilateral pain in the region
from the 12th rib to the infragluteal furrow; it can also be accompanied by pain in the lower extremities. It is often caused
by imbalance of the lumbar and abdominal muscles, as a result of sedentary lifestyle and obesity. The aim of the study
was to determine the effects of separate and combined effect of kinesitherapy and walking on the ultimate outcome of
rehabilitation of persons with chronic lumbar syndrome, and on the mobility of the lumbosacral part of the spinal column.

Methods: The study included 60 individuals of both genders, aged 45-65 years, divided into two groups of 30 subjects
(experimental and control), consisting of two sub-samples of 15 male and 15 female subjects with chronic lumbar syndrome.
All subjects were patients, treated at the Institute for Physical Medicine and Rehabilitation “Dr Miroslav Zotovic” in Banja
Luka, where they were included in a three-week study. Diagnoses were made by physiatrists and neurologists: Dorsalgia,
Dolor lumbosacralis - Low Back pain, and Dorsalgia non specificata, with no significant comorbidities associated with the
study. Also, patients were not operated, nor indicated surgical treatment, had no neurological deficits. They have a neat
RTG image of the lumbosacral spine and hips (no advanced degenerative changes of the vertebral body, no protrusion or
extrusion of the disc), basic laboratory diagnostics neat, internal medicine specialist’s finding neat. The Visual Analogue
Pain Scale (VAS) was used to assess the subjective feeling of pain, and for the spinal motility, the Schober test (SCH).
During rehabilitation treatment, both groups underwent standard kinesitherapy treatment, and experimental walking.
Testing of the effects of the applied treatments was done using the Repeated measure ANOVA, at a significance level p<0.05.

Results: Differences in the final measurement in both sub-samples were statistically significant in both variables in
favor of the experimental group: male sub-sample, in the variable VAS-F1,28 =30.1; p=.001 and SCH- F1.28 = .27.9; p
=.001; female sub-sample in the variable VAS-F1,28=75.2; p=.001 and variables SCH-F1,28=20.73; p=.001.

Conclusion: The pedestrian-related kinesitherapy program significantly improves the ultimate outcome of rehabilitation
in people with chronic lumbar syndrome, both in the functional and subjective domains.

Key words: chronic lumbar syndrome, daily walk, lumbosacral pain
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Abstract

Healthy early child development, which includes the physical, social/emotional, and language/cognitive domains
of development, each equally important, strongly influences well-being, obesity/stunting, mental health, heart disease,
competence in literacy and numeracy, criminality, and economic participation throughout life. Providing support to
children in early childhood to reach their full potential is one of 17 Sustainable Developmental Goals in the world brought
up by United Nations in 2015. (goal 4; target 2). Families, practitioners in early childhood development and doctors
confront with raising number of developmental disorders and development delay in infancy. They are in constant search
for different interventions aimed to prevention and early intervention. During last two decades, significant role of arts
has been promoted as non-invasive intervention in fields of child development and public health. Numerous researches in
different fields: medicine, psychology, child development, sociology, music education showed that infants perceive music,
attend to music, respond to music and engage in social music interactions (Arrasmith,2019). Movement and dance are most
common and natural reactions to music both in children and adults in all cultures worldwide. This paper discusses the
music intervention on developmental movement milestones in infants. We argue that positive early music experience is
essential for early motor brain maturation and may be a contributing factor for healthy movement development. Therefore,
the aim of this review is to provide an overview about 1. how infants perceive music 2. interaction between music stimuli
and infants’ movement and 3. how that interaction can be enhanced by an adult/carer toward developmental goals.

Key words: infant, music and movement, child development, early intervention

Introduction

The first 1,000 days of life - the time spanning roughly between conception and one’s second birthday - is a unique
period of opportunity when the foundations of optimum health, growth, and neurodevelopment across the lifespan are
established (unicef: https:/www.unicef-irc.org/article/958-the-first-1000-days-of-life-the-brains-window-of-opportunity.
html). Prenatal development is largely driven by genetic processes, but in postnatal development the environment plays a
crucial role in fostering development, and the interactions between genetics and experiences account for most developmental
outcomes. Experience is defined as the interaction between the individual and his or her environment (Tierney and Nelson,
2009). Through music and movement, meaningful interaction between babies and adults can be established and enhanced
toward developmental goals (Phillips-Silver, 2009; Vlismas, Malloch and Burnham, 2013; Parncutt, 2019). Music, as
enrichment to environment, is powerful stimuli for newborns and infants to arouse movement. Therefore, the aim of this
review is to provide an overview about 1. how infants perceive music 2. interaction between music stimuli and infants’
movement and 3. how that interaction can be enhanced by an adult/carer toward developmental goals.

The development of auditory system in newborn and early infants

To better understand the need for early music intervention on movement milestones development, it is necessary to
point out some of the most important developmental milestones of auditory system in newborn and early infants. It is
well known that, the development of the auditory system begins very early in gestation, and all major structure of the ear
finished development between 23- and 25-weeks gestational age (Hall, 2000). At this point, human fetus can perceive
and react to music interaction starting at approximately 26 weeks gestational age. At the same time, specific auditory
cells, hair cells in the cochlea are fine tuned for specific frequencies and can translate vibratory acoustic stimuli into an
electrical signal which transport to the auditory centre. Finally, by 35 weeks GA, the auditory system is mature enough to
determine and distinguish complex sounds (McMahon, Wintermark & Lahav, 2012). This development of auditory cortex
is intimately linked with early sensory experience. It is well known that after birth, neonates seem to prefer their mother’s
voice over an unknown voice. Several studies showed that newborns selectively respond to their mother’s speech with
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various changes in heart rate and movements toward the source of the mother sound (McMahon et al., 2012; Kisilevsky, et
al. 2009). This could suggest that auditory learning, and memory begin during pregnancy and that the stimulation during
about 3 months before birth could have positive impact on auditory development. At the other side, the auditory cortex
continues to mature in the weeks leading up to birth and continues to develop through the first years of life. (Moore and
Guan, 2001) In fact, many aspects of basic auditory expression appear to be adult-like by the middle of the first year of
life. However, processes such as attention and sound source determination take much longer to develop (Werner, 2007).
Following this, the second critical period for the cerebral cortex and the auditory system development is the first years of
infants. It has been estimated that a frequency resolution is mature by 6 months of age, and that high frequency mature
later than low frequency. Thus, it would seem that exposure to high-frequency sounds early in infancy is quite important
to the normal development of auditory system, as well as, predicts better speech and language outcomes (Yoshinaga-
Itano, Coulter & Thomson, 2001). After the 6 months, the infant has difficulty extracting the tone from the noise that
remains, and this auditory development extends into the early school years (Werner & Boike, 2001). Because of those
investigations, the development of the auditory cortex is heavily dependent on the acoustic environment.

Music as a stimuli

Music is one of auditory domains that most compellingly attracts infant listeners (Saffran Loman & Robertson 2000).
It is present in all cultures as a complex structure of three main elements melody, rhythm and harmony and their related
terms like pitch, tempo, beat, meter, timbre. Each one of these elements play its role in one peace of music and they were
studied through different research both separately and according to each other. In this review we will focus on research
related to musical rhythm and its’ following terms of beat, tempo and meter because they are fundamentals in organizing
structure of music in time and provide essential elements for eliciting movement.

Interaction between music stimuli and movement of babies

According to developmental stages, infants can react to music with different motor behavior such as kicking, waving,
banging, rocking, bouncing, swaying, scratching, and twirling (Thelen, 1979). In addition to this, very first motor behavior
in infants is following with a look, moving muscles of an eye, and head turning towards auditory stimuli. All these
behaviors were used as indicator in different studies to show whether some stimuli arouse infants’ movement or not.
Knowing how to recognize movement as response to music stimuli gives adults opportunity to establish playful interaction
and provide opportunities for learning and motor skill development through enhancing duration of interactive play and
repetition of movements.

Infants 5 to 24 months old engage spontaneously more with rhythmic movement to musical and other metrically regular
stimuli than to speech (Zentner & Eerola, 2010). In this study, researchers also compared whether rhythmic movement
increases over the course of infancy. Somewhat less-consistent behavior occurred at younger infants, but no significant
difference was present. One more thing that showed when infants were divided by age, was that the youngest infants (5
to 7 months) move to infant directed speech as much as to musical and other metrically regular stimuli. Although infants
also exhibited a certain degree of tempo flexibility, no evidence for movement-to-music synchronization was found since
that requires a degree of motor control that may not be achieved until preschool age. In later replication and extension
of this study (Ilari, 2014) with Brazilian infants 5, 11 and 19-months findings were consistent with original research,
except that Brazilian babies reacted with more spontaneous rhythmic movement to music than those in original study.
This suggest that culture play significant role in spontaneous rhythmic engagement to music and rhythmic entrainment.
Infants 7 and 9 months old can categorize auditory patterns along two critical temporal dimensions, rhythm and tempo
(Trehub & Thorpe, 1989). In later studies with 9 months old, Bergeson and Trehub (2006) found consistency with
processing predispositions for auditory temporal sequences that induce a metric framework, particularly those in duple
meter. Findings of Hannon and Trehub (2005) in experiments with infants 6 and 12 months old, showed that musical
rhythm perception undergoes a process of experience-dependent tuning and that transition from culture-general to culture
specific responding could occur early in life. Besides proprioceptive (perception of body position), visual and auditory
system, there is also vestibular system included in body movement (perception of movement and balance). In study with
7 months old infants, Phillips-Silver and Trainor (2005) trained infants with listening and bouncing on every second
beat in duple meter. After experiment with trained infants, they concluded that there is strong multisensory connection
between body movement and auditory rhythm processing. In comparing amount of limb movement and vocalization
when listening to music and in silent, 3 and 4 months old infants didn’t show significant increase in amount of movement
around the musical tempo. However, in the same study (Fujii et al, 2013) two infants demonstrated striking increases in
the rhythmic movements via kicking or arm waving around the musical tempo. Although reaction was individually, the
result suggests that infants already at age 3 and 4 months old are possible to interact with music via limb movements and
vocalizations. This study underlines importance of considering individual behavior patterns even in group studies. Infants
between 10 and 18 months of age showed no synchronous movement, but 18-months-old showed tempo flexibility and
more associated behaviors such as bouncing and rocking in the absence (rather than presence) of social partner (Rocha
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& Mareschal, 2017) Very few studies have been done in home environment, although infants react more positively and
with movement in safe and familiar surroundings. One case study with infant 19 months old (Cirelli & Trehub, 2019) has
shown that in home environment, comparing with laboratory context (Zentner & Eerola, 2010), infant was spontaneously
dancing 9% of time at home comparing to 4% in laboratory context. Her movements were more dance-specific and
motorically complex than the rhythmic limb movements in previous study with younger infants. Duration of dance was
greater and tempo faster for familiar than for unfamiliar music and duration was positively related to smiling, highlighting
the links between dance and pleasure.

How interaction with infant can be enhanced by an adult/carer toward developmental goals

Taking into consideration results of research presented in this review, there is no doubt that music provides stimulating
environment for establishing and nurturing playful interaction with infants through movement and dance. In order to
maintain infants’ attention, adults should answer to potential interplay and communication that is aroused with music
stimuli because encouragement is nothing without control. Examining how the nature and context of social interactions
affect infants’ engagement in motor activity, Scola, Bourjade & Jover (2015) conlcuded that the presence of a partner
(stranger or mother) can modulate motor activity of infant. Adding music and movement to interaction, Vlismas, Malloch
and Burnham (2012) showed that music and movement programme increased interaction between 2-6 months old infants
and their mothers. Mothers were given written instructions followed with audio-disc with music and recorded instructions
of how to use rhythmical movements and gestures to accompany the activities. Mothers’ engagement included increased
using of gestures and change of tone in speech. The infant’s engagement resulted with prolonged visual contact, smiling,
vocalizing and using motor actions of hand/arms and foot/leg movements.

Conclusion

Music is valuable mean in connecting with infants since it supports and facilitate infant-adult interaction through
music and movement activites. Results presented in this review showed that infants have innate reactions to music stimuli
and with adequate movement response from adults, they can improve and learn motor behavior through repeated music
activities. Therefore, we conclude that further research could take into consideration music intervention in fostering
stimulative surrounding for enhancing movement activities toward development of motor behavior.
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TRAINING LOAD MONITORING FOR ATHLETES OF CHINA
PARA-TAEKWONDO TEAM

Jianzhong Wu, Junqgiang Qiu, Guoqiang Geng, Ziyi Xia
Beijing Sports University, China

Purpose: Tackwondo is the official competition event of the Tokyo 2020 Paralympic games. The training load of
para-tackwondo athletes of the Chinese national team was regarded as the research object in this paper. The collected data
may provide the theoretical basis for the formulation of the training plan and help para-tackwondo athletes to improve
athletic performance.

Methods: Literature Review Method, Mathematical statistics, Experimental Method. Three para-tackwondo athletes
(2 males and 1 female) of the Chinese national team took part in the study. Their oxygen saturation, maximal heart rate,
level of urine protein, urine PH value, Hb values, lactate levels, Creatine Kinase and testosterone levels were measured
before and after each training session, for a training period of one month, altogether 16 training sessions.

Results: No significant change in oxygen saturation was found. The athletes’ heart rate increased significantly
after training. The blood lactate concentration of the three athletes was between 3 and 6mmol/L. The morning urine
gallbladder was basically normal, but the urine protein of some athletes was higher than (+1). Urine has a higher PH than
normal, athletes lack water and urine was acidic. Hb values of all male athletes were higher than 120g/L, while those of
all female athletes were higher than 110g/L. The athletes’ blood urea value was higher at the beginning of the exercise.
In the middle and later stages, all athletes’ blood urea was within the normal range. The overall change trend of Creatine
Kinase value in the training period of athletes was in stable decline, in which the measured value of Creatine Kinase of
athletes on May 8 and June 5 was higher. It was found that athletes’ testosterone levels generally showed a rising trend.

Conclusion: The results showed that the training intensity was moderate, but dehydration was common. Athletes
gradually began to adapt to the training load, the overall functional level of athletes of China para-tackwondo team was
in a good state.

Key words: biochemical markers, adaptation to training, fitness level, Paralympic games

References

Lin, G. Y. (2000). Study on the maximal oxygen consumption, blood lactic acid and serum LDH activity of tackwondo athletes before
and after competition. Chinese sports science and technology (11), doi: 10.16470 / j.carol carroll SST 2000.11.014.

Gao ping, PI Zhiwen & Zhu Weiwei (2015). Research on the control structure of women Taekwondo training in preparation for
Olympic Games. Journal of nanjing institute of sport (social science edition) (01), 114-119. The doi: 10.15877 / j.carol carroll nki
nsic. 2015.01.020.

90



9th

SCIENTIEIC

CONEERENCE(ON ”',’_, Editors:

~ Assist. Prof. Sasa Vuk, PhD
ssoc. Prof. Pavle Mikuli¢, PhD

. Prof. Mario Kasovi¢, PhD




Biomechanics and Motor Control

9™ International Scientific Conference on Kinesiology, 2021, Opatija, Croatia

DIFFERENCES IN THE PERFORMANCE OF THE UHCJ20M
TEST BY THE DOMINANT AND NON-DOMINANT LEG

Vesna Babi¢', Ivan Milinovi¢?, Ale§ Dolenec?, Maja Babi¢*, Marko Cule®

"University of Zagreb Faculty of Kinesiology, Croatia
2University of Zagreb, Faculty of Economics & Business, Croatia
3University of Ljubljana, Faculty of Sport, Croatia

“Srebrnjak Children’s hospital, Croatia

SUniversity of Zagreb, Faculty of Economics & Business, Croatia

Abstract

The purpose of this research study was to determine differences between the performance of the UHCJ20m test
with the dominant and non-dominant leg and the final test result, as well as certain kinematic parameters of the test, and
to determine the symmetry index for the final result and kinematic parameters in the UHCJ20m test. A sample of 118
kinesiology students aged 20.5 + 1.2 years, with an average height of 179.7 + 6.4 cm and body weight of 75.6 + 7.3 kg
was used for this research study. Independent samples t-test was used to determine the statistically significant difference
for UHCJ20m test performance with dominant and non-dominant leg in the final test result and kinematic parameters T
(4.41 £0.32,4.72 £ 0.34; p < 0.00), v (4.56 = 0.33, 4.26 £+ 0.30; p < 0.00), JF (2.26 + 0.41, 2.15 £ 0.15; p < 0.00), JL (2.06
+ 0.28, 1.99 £ 0.18; p= 0.02), CT (193.39 + 25.01, 203.89 + 19.22; p < 0.00) and JN (9.14 = 0.87, 9.44 £ 0.95; p < 0.00)
were determined. The symmetry index of the average speed and test performance result was SI = 93.56, suggesting an
acceptable difference between performing this test with the dominant and non-dominant leg in the student athletes. For
the other kinematic parameters, the value of the symmetry index was even higher (SI = 95.21 - 98.96).

Key words: unilateral horizontal jumps, symmetry index, dominant and non-dominant leg

Introduction

In sport, the concept of symmetry is related to competitive performance, injury prevention, and to diagnostic procedure
in post-injury rehabilitation. Symmetry can be defined as the quality of indication of the exact correspondence of size,
shape and form across its two halves when divided along given axis (Maloney, 2019). Symmetry in sports can be observed
in different ways: directional asymmetry, antisymmetry, and fluctuating asymmetry (Van Valen, 1962; Maloney, 2019).
Sarabon et al. (2020) propose few methods to quantify inter-limb asymmetry: back squat and isokinetic dynamometry
for strength, bilateral and lateral countermovement and depth jumps for jumps, and the “505” test for speed of change in
direction of movement. Although there are symmetry differences in athletes and non-athletes, this difference should be as
small as possible. Of course, athletes from unilaterally dominated sports, such as soccer, will have a greater asymmetry
of results in certain tests between dominant and non-dominant leg than, for example, sprinters. The recommendation
for strength is that limb similarity should be between 85-95% (Armstrong & Oldham 1999; Lanshammar & Ribom
2011; Gara, 2018). It is suggested that prior to return to training process, athletes’ symmetrical bilateral power between
injured and healthy leg should be less than 15% (Barber et al., 1990; Creighton et al., 2010; Munro & Herrington, 2011).
Furthermore, determining asymmetry in sport is not only important for injury prevention, but also an important factor in
athletic development and result improvement. It is necessary to determine the asymmetry in different sports in terms of
population, disciplines, gender, and age so that the results can be more accurately interpreted and implemented considering
a specific population. The unilateral horizontal cyclic 20m jump (UHCJ20m) test is commonly used by athletes in
practice. Although the UHCJ20m test is classified as a test to assess leg explosive strength (power), the goal of the test
is to achieve the maximum possible speed, i.e., to cover a 20 m distance in the shortest possible time. Due to this time
component, it can be assumed that the goal of this test is not to produce the maximum muscular force in the unit of time,
but rather for the tested athletes to successfully balance take-off strength, take-off direction, speed, frequency of jumps,
and maintenance of coordination to achieve the most efficient and fast movement possible (Dolenec et al., 2020). The
purpose of this research study is to determine differences in final result and kinematic parameters between UHCJ20m test
performance with the dominant and non-dominant leg, as well as to determine the symmetry index in student athletes.
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Methods

Subject sample

The sample consisted of 118 subjects with an average age of 20.5 + 1.2 years, an average height of 179.7 + 6.4 cm,
and an average body mass of 75.6 £+ 7.3 kg. The subjects were positively selected for sport considering motor knowledge
and health status, were active in different sports and did not belong to the population of sprinters. Convenience sampling
was used in this research study. Only the subjects who met the predefined criterion regarding the correct performance of
the motor test (average contact time <250 ms) with dominant leg were selected for the subject sample.

Variable sample

The variable sample included performance of the UHCJ20m motor test (Dolenec et al., 2020) with the dominant
(UHCJD20m) and non-dominant (UHCJN20m) leg, which is used to assess lower extremity explosive strength. In addition
to the result in the test (T - time (s)), the following parameters were determined (time-related and kinematic): v - average
movement speed (m/s), JL - average jump length (m), JF - average jump frequency (j/s), CT - average contact time (ms),
FT - average flight time (ms), JN - number of jumps (n). Asymmetry/symmetry between dominant and non-dominant leg
was determined by calculating the symmetry index (SI).

Test

The test (Dolenec at al., 2020) was performed in sports hall on flat and hard surface, the distance of 20 m was marked
by start and finish line. The results were registered electronically (Brower Timing System, Draper, USA). The OPTOJUMP
optical system (Microgate, Bolzano, Italy) was adjusted along the measured distance (20 m). The subject was in a standing
start position behind the start line. After the measurement signal “set” and the start signal, the task began with the lifting
of the front leg and the swinging of the arms in countermovement. With unilateral horizontal countermovement jumps,
the subject crossed the track in the shortest possible time. Timing began after the start signal of measurer who started
the time manually. Basic criteria had to be met for the correct execution of the jumps: Start after the start signal and
completion of the task to the finish line by jumping with only one leg with countermovement arm swing. The test was
performed with the dominant and non-dominant leg. The task was repeated twice with the shortest rest interval of 15 min
between test performances. The result was recorded in hundredths of a second and the better result was used for analysis.

Data Processing Methods

Basic descriptive parameters were calculated for all variables and the normality of the distribution was tested using
the Kolmogorov-Smirnov test at the significance level of p < 0.05. Differences between UHCJ20m test results obtained
with the dominant and non-dominant leg were tested with the independent samples t-test, while for variables whose results
differed significantly from the normal distribution, the difference was tested with the Sign test. The symmetry index (SI)
between dominant and non-dominant leg in the test was determined in the following way: for time variables T, CT, FT
and variable JN: SI = dominant / non-dominant leg x 100 and for variables v, JF, JL: SI = non-dominant / dominant leg
x100. The results were obtained using Statistica 13.3 sof