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DRrAGI CrTAOCI,

Pred Vama je novi broj Casopisa koji Vam nudi $i-
roku lepezu naucnih ¢lanaka iz oblasti kojima se bavimo
ili srodnih njoj. U¢e$¢e su uzeli mnogi nasi saradnici,
nau¢ni radnici iz Bosne i Hercegovine i regiona. Nastoji-
mo da svaki broj bude kvaliteniji od prethodnog i ponudi
nova saznanja iz oblasti sporta, zdravlja i $ire i to ¢emo
¢initi i ubuduce.

U ovom broju mozete na¢i vrlo zanimljive radove
iz atletike, rukometa, fudbala, karatea, plesa, ishrane i
zivotne sredine, a prije svega, u kontekstu zdravlja vjez-
baca, odnosno sportista. Naravno da nije izostavljen ni
Skolski sport, tj. fizicko vaspitanje i obrazovanje.

Autorima radova hvala jer se trude da svojim istra-
zivanjima unaprijede Covjeka, njegove sposobnosti,
karakteristike 1 njegovo zdravlje. Recenzentima hvala,
jer je njihovo ostro pero unaprijedilo svaki rad koji je
objavljen u ovom broju Casopisa, a neke autore, odnosno
radove, vratilo na preispitivanje i daljnje usavrSavanje,
kako bi mozda u nekom sljede¢em broju Casopisa, una-
prijedeni, i oni bili objavljeni.

Neka moto ovoga, 8. broja Casopisa, bude kineska
narodna poslovica: ,,Svi cvjetovi buduénosti izrastaju iz
korijena proslosti‘.

UredniStvo Casopisa

DEAR READERS,

We present you a new issue of the Journal offering a
wide spectrum of areas of our concern and areas similar
to them. In this Journal issue, many associates of ours,
scientists from Bosnia and Herzegovina and region took
part. We strive at making each new issue to be of better
quality than the previous one and to offer new findings
from the area of sports, health and others, and which we
will also do in the future.

This issue contains very interesting papers from the
area of athletics, handball, football, karate, dance, nutri-
tion and environment, and first of all in the context of the
health of an exerciser, i.e. athlete. Of course, sports in
school, i.e. physical education was not left out.

We would like to express our greatest gratitude to
the authors, for their efforts to improve a human being,
its characteristics and its health by means of their rese-
arch. Also, we would like to express our greatest gratitu-
de to the reviewers, since their strict criticism improved
each paper published in this issue of the Journal, while
some papers of authors were sent back to be reviewed
and further improved in order for such improved papers
to be published in some of the next issues of the Journal.

Let the motto of this 8th issue of the Journal be a
Chinese saying: ,,All future flowers grow from the roots
of the past.*

Journal Editorial Board
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V ANNASTAVNA FIZICKA
AKTIVNOST DECE STARIJEG
SKOLSKOG UZRASTA I NIVO

KARDIORESPIRATORNE FORME

ZoraN Pokic¢!, KemaL Iprizovi¢?, SLAVEN DuLic!,
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Sazetak: Istrazivanje sa ciljem procene vannastavne fi-
zicke aktivnosti i fizicke forme sprovedeno je na uzor-
ku od 333 ucenika starijeg Skolskog uzrasta. Analize su
sprovedene prema polu, Skolskom urastu i vannastav-
noj fizi¢koj aktivnosti. Ucenici i1 uenice petih razreda
su najmanje ukljuceni u vannastavnu fizicku aktivnost.
Ucenici su aktivniji u odnosu na ucenice. Kod ucenika i
ucenica koji nisu fizi¢ki aktivni vrednosti indeksa telesne
mase su povisene (gojaznost kod fizicki neaktivnih uce-
nika je 5.2 — 6.2%, kod uéenica 3.4 — 6.7%, dok je kod
fizicki aktivnih ucenika 1.2-1.4%, i ucenica 0.7-2.1%).
Kod ucenica, u svim analiziranim grupama zabelezena je
gojaznost. Osim kod ucenica petog razreda, izmedu svih
ostalih grupa ispitanika, zabelezena je statisticki znacaj-
na razlika u odnosu na vrednosti kardirespiratorne for-
me, u korist ispitanika koji su imali vannastavnu fizicku
aktivnost. Kardiorespiratorna forma je uglavnom ispod
nivoa dobrih u odnosu na optimalne kriterijume.
Kljuéne redi: fizicka forma, zdravlje, gojaznost, deca.

Uvop

Srbija je medu deset demografski najstarijih zema-
lja sveta, tako da danas u zemlji Zivi viSe starijih od 65
godina, nego mladih od 15. Zdravstveni i radni status da-
nasnje Skolske populacije, je zbog toga veoma bitan.

Stariji $kolski uzrast (uzrast od 11 do 15 godina)
karakteriSe proces rasta i psiho-fizickog sazrevanja, so-
cijalizacije, vaspitanja i Skolovanja. Zdravstveno stanje
i kvalitet Zivota u ovom periodu uslovljeni su mnogo-
brojnim faktorima, izmedu ostalog, i odnosom prema
fizickoj aktivnosti. Redovna fizicka aktivnost je od izu-
zetnog znacaja, posto je povezana sa zdravljem i dugo-
vecnoscu (Lee, Paffenbarger i Hennekens, 1997; Paffe-
nbarger, Hyde, Wing i Hsieh, 1986), predisponiranosc¢u
ka gojazno$cu (Goran i Treuth, 2001), psiho-fizickim
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Abstract: The basic goal of this study was to estimate
extracurricular physical activity and physical fitness
level on a sample of 333 children of older school age.
Analyses were performed by gender, school age and
extracurricular physical activities. Pupils of 5" grade
were at least involved in extracurricular physical activ-
ity. Boys are more active than girls. For pupils who are
not physically active body mass index values were in-
creased (obesity rate in physically inactive boys was 5.2
- 6.2%, and girls 3.4 - 6.7%, whereas in physically ac-
tive boys 1.2-1.4% and girls 0.7-2.1%). For schoolgirls,
in all analyzed groups obesity was observed. Except in
Stgrade, among all other groups of subjects was statisti-
cally significant difference compared to the values car-
diorespiratory fitness in favor of the respondents who
had extracurricular physical activity. Cardiorespiratory
fitness is generally below the level of good as compared
to norms for this age.

Key Words: physical fitness, health, obesity, children.

INTRODUCTION

Serbia is among the ten demographically oldest
countries in the world, with more population over the age
of 65 years old instead younger than 15. The health and
employment status of today’s school-age population is
therefore very important.

Older school age children (ages 11 to 15 years) are
characterized by the growth process and psycho-physical
maturation, socialization, education and schooling. Health
status and quality of life in this period are determined by
many factors, among others, the attitude toward physical
activity. Regular physical activity is of great importance,
since it is associated with health and longevity (Lee,
Paffenbarger & Hennekens, 1997; Paffenbarger, Hyde,
Wing & Hsieh, 1986), predisposition to obesity (Goran

Decembar/December, 2014
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blagostanjem (Steptoe i Butler, 1996), i kognitivnom
funkcionalnos¢u dece (Sibley i Etnier, 2003). Rizik po
zdravstveni status Skolske dece predstavlja: hipokinezi-
ja 1 neadekvatna ishrana (gojaznost) koji su medusobno
povezani, i koji u sinergiji dovode do poremecaja postu-
ralnog statusa. Hipokinezija predstavlja nedovoljan nivo
aktivnog kretanja, odnosno, nivo telesne aktivnosti, koji
je hroni¢no ispod praga nadrazaja i koji omogucava odr-
zavanje funkcionalnog kapaciteta najvaznijih organskih
sistema (Hollmann, 1975). Svetska zdravstvena organi-
zacija (SZO) je proglasila hipokineziju za faktor rizika
broj 1, kada je u pitanju ljudsko zdravlje, a posebno ugro-
zene kategorije su deca i adolescenti. Kardiovaskularna
oboljenja nisu karakteristi¢na za deciji uzrast, ali istrazi-
vanja ukazuju da deca sa manjom fizickom aktivnoséu
imaju predispoziciju ka riziku od ovih oboljenja (Wed-
derkopp, Froberg, Hansen, Riddoch i Andersen, 2003;
Boreham i Riddoch, 2001). Nedovoljan nivo fizicke ak-
tivnosti dovodi do nastanka gojaznosti, koje je najStetni-
ja posledica neaktivnosti (Pretience i Jebb, 1995). Goja-
znost je hroni¢na bolest koja se ispoljava prekomernim
nakupljanjem masnog tkiva u organizmu i povecanjem
telesne mase, a u klinickoj praksi najcesce iskazuje preko
indeksa telesne mase (Tsigos i sar., 2008). SZO je goja-
znost je okarakterisala kao epidemiju (WHO, 2000). U
decijem uzrastu bitno utice na zdravlje i kvalitet Zivota
detea, i vodi ka ozbiljnim zdravstvenim oboljenjima u
odraslom dobu: diabetes Tipa 2, poviSen krvni pritisak i
kardiovaskularna oboljenja (Cameron i sar., 2003; Guo i
sar., 2000; Whitaker, Wright, Pepe, Seidel i Dietz, 1997;
Power, Lake i Cole, 1997). PonaSanje deteta igra jednu
od klju¢nih uloga u razvoju gojaznosti (Burke, 20006),
pre svega podrazumevajuci nacin ishrane i nivo fizicke
aktivnosti. Sedentarni nacin Zivota i povecana telesna
tezina, zajedno, sistematski deluju i dovode do pojave i
razvoja loSeg drzanja tela, odnosno telesnih deformiteta.

Fizicka forma predstavlja merljivu komponentu na-
vika pojedinca po pitanju ucesca i fizickoj aktivnosti i
vezbanju. Americki koledz za sportsku medicinu naveo
je razloge za procenu elemenata fizicke forme (ACSM,
2009), prvi, predstavlja usmeren ka edukaciji ispitanika
o trenutnom nivou elemenata fizicke forme, i poredenje
dobijenih parametara sa standardima za pol i uzrast, drugi
je primena dobijenih rezultata za dizajniranje programa
vezbanja. Fizicka forma povezana sa zdravljem, defini-
san je kao skup pet razlicitih i merljivih elemenata fizi¢-
ke forme koji su povezani sa optimalnim zdravstvenim
statusom, a koji obuhvataju kardiorespiratornu formu,
telesnu strukturu, miSi¢nu snagu, misi¢nu izdrzljivost i
fleksibilnost (ACSM, 2010).

& Treuth, 2001), psycho-physical well-being (Steptoe
& Butler 1996), and cognitive functionality of children
(Sibley & Etnier, 2003). Risk to health status of school
children presents: hypokinesia and inadequate nutrition
(obesity), which are linked, and in synergy lead to disor-
ders of postural state. Hypokinesia represents an insuffi-
cient level of active movement, i.e., the level of physical
activity, which is below the threshold of chronic stimuli
that allows the maintenance of the functional capacity of
most organ systems (Hollmann, 1975). The World Health
Organization (WHO) has declared hypokinesia for a risk
factor number one to human health, especially vulnerable
are categories of children and adolescents.

Cardiovascular diseases are not characteristic in
childhood, but research suggests that children with less
physical activity have a predisposition of risk of these dis-
eases (Wedderkopp, Froberg, Hansen, Riddoch & Anders-
en, 2003; Boreham & Riddoch, 2001). Low levels of phys-
ical activity lead to the development of obesity, which is
the most harmful consequences of inactivity (Pretience &
Jebb, 1995). Obesity is a chronic disease that is manifested
by excessive accumulation of fat in the body and increas-
ing body mass, and in clinical practice, usually expressed
through body mass index (Tsigos et al., 2008). WHO char-
acterized obesity as epidemic (WHO, 2000), and in child-
hood significantly affects the health and quality of life, and
leads to serious health disorders in adulthood: Diabetes
Type 2, high blood pressure and cardiovascular disease
(Cameron et al., 2003; Guo et al., 2000; Whitaker, Wright,
Pepe, Seidel & Dietz, 1997; Power, Lake & Cole, 1997).

The child‘s behavior plays a key role in the devel-
opment of obesity (Burke, 2006), primarily by assuming
diet and level of physical activity. Sedentary lifestyles
and increased body weight, together systematically lead
to the appearance and development of poor posture and
physical deformities.

The physical fitness is a measurable component
of the individual in terms of participation and physical
activity and exercise. The American College of Sports
Medicine noted reasons for the assessment of the ele-
ments of physical fitness (ACSM, 2009), first, is directed
towards educating about the current level of physical
fitness elements, and comparison of the parameter stan-
dards for age and sex, the second is the application of the
results obtained for designing exercise program.

Health related physical fitness is defined as a set of five
different elements and measurable physical forms which are
associated with optimal health status, and include: cardiore-
spiratory fitness, body structure, muscular strength, muscu-
lar endurance and flexibility (ACSM, 2010).
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Kardiorespiratorna forma definiSe se kao sposob-
nost kardiovaskularnog i respiratornog sistema da do-
preme kiseonik do aktivne muskulature tokom kontinu-
irane fizicke aktivnosti, odnosno, sposobnost organizma
da kontinuirano izvodi pokrete velikim grupama misica
umerenog do visokog intenziteta. Visok nivo kardiores-
piratorne forme u detinjstvu i adolescenciji je povezan sa
zdravstvenim stanjem kardiovaskularnog sistema tokom
ovih godina (Mesa i sar., 2006 a,b), i kasnije u toku zi-
vota (Ruiz i sar., 2006 a, b). Kardiorespiratorna forma, se
u najcesce identifikuje sa aerobnom sposobnos¢u, odno-
sno, maksimalnom potro$njom kiseonika (VO,_ ) koja
je izrazena u l/min, ml/kg/min ili MET-ima. NajvaZzniji
simptom hipokinezije je upravo smanjenje aerobne spo-
sobnosti (Cizmié, 1992; Saltin i Rowel, 1980).

Problem istrazivanja je utvrdivanje elemenata fizic-
ke forme povezane sa zdravljem ucenika, koja moze da
posluzi kao evaluacija kurikuluma fizi¢ckog vaspitanja.

METOD RADA

Uzorak ispitanika ¢inilo je 333 ucenika (156 uceni-
ka i 177 ucenica), starijeg Skolskog uzrasta, od petog do
osmog razreda osnovnih §kola na teritoriji grada Novog
Sada. Kao kriterijumska, koriStena je varijabla (analiza
grupe ispitanika) koja je dobijena anketom: REDOVNO
VEZBANIE — sa tri odgovora: gotovo nikad (jednom
nedeljno ili nijednom), Cesto (2-3 puta nedeljno) i uvek
(vise od 3 puta nedeljno). Za procenu morfoloskog sta-
tusa, koriStene su tri varijable: TELVIS — telesna visina,
TELMAS - telesna masa i BMI — indeks telesne mase
(body mass index). Prilikom merenja vrednosti antropo-
metrijskih parametara, koriS¢en je Internacionalni bio-
loski program (Weiner i Lourie, 1969). BMI je dobijen
formulom (kg/m?= tezina(kg) / visina(m))?, a klasifikaci-
ja ispitanika prema vrednostima prekomerne uhranjeno-
sti 1 gojaznosti za decu i adolescente (Cole, Bellizzi, Fle-
gel 1 Dietz, 2000). Za procenu kardiovaskularne forme
koristen je: SHUTTLE (Shuttle run test) (Eurofit, 1993).
Analize su sprovedene prema polu (ucenici / ucenice),
Skolskom uzrastu (razredi) i vannastavnoj fizickoj aktiv-
nosti. Za dobijene rezultate izracunati su deskriptivni sta-
tisticki parametri (aritmeti¢ka sredina i standardna devi-
jacija). Za utvrdivanje znacajnosti razlika izmedu grupa
ispitanika primenjen je Studentov t - test za nezavisne
uzorke (p < 0.01). Za sva izraCunavanja KoriSten je apli-
kacijski statisticki program SPSS za windows, 17.0.

REZULTATI
Redovnost vannastavne fizicke aktivnosti u odno-
su na razred i na pol ispitanika prikazana je u Tabeli 1.

Cardiorespiratory fitness is defined as the ability of the
cardiovascular and respiratory systems to supply the oxy-
gen to active muscles during continuous physical activity,
that is, the body‘s ability to continuously perform move-
ments of large muscle groups of moderate to high intensity.
The high level of cardiorespiratory fitness in childhood and
adolescence is associated with the health of the cardiovas-
cular system during these years (Mesa et al., 2006a, b), and
later in life (Ruiz et al., 2006a, b). Cardiorespiratory fitness
is the most commonly identified with the aerobic capacity,
i.e., maximal oxygen consumption (VO, ), which is ex-
pressed in I/min, ml/kg/min or MET’s. The most important
symptom of hypokinesia is precisely the reduction of aero-
bic ability (Cizmié¢, 1992; Saltin & Rowel, 1980).

The main research problem was to determine the el-
ements of Health related physical fitness (cardiorespira-
tory fitness) of school children, which can be used as an
evaluation of the physical education curriculum.

METHOD

The sample consisted of 333 schoolchildren (156
boys and 177 girls), older school age from 5" to 8" grade
primary school in the city of Novi Sad.

As a criterion, we used the variable (for analysis
of respondents groups) that was obtained by the survey:
Regular exercise - with 3 answers: almost never (once
a week or never), often (2-3 times a week) and always
(more than 3 times per week).

To assess the morphological status, three variables
were used: TELVIS - height, TELMAS - body weight
and BMI - body mass index. For anthropometric mea-
surement, International Biological Program (Weiner
&Lourie, 1969) was used. BMI is obtained by the for-
mula (kg/m2=weight (kg)/height (m))?, a classification of
children was done according to the values of overweight
and obesity in children and adolescents (Cole, Bellizzi,
Flegel & Dietz, 2000). To assess cardiovascular fitness
SHUTTLE (Shuttle run test) (Eurofit, 1993) was used.
Analyses were performed by sex (boys/girls), school
grades and extracurricular physical activities.

For all results descriptive statistical parameters
(mean and standard deviation) were calculated. To de-
termine the significance of differences between groups
of patients a Student t - test for independent samples was
applied (p <0.01). For all calculations statistical program
SPSS for Windows 17.0 was used.

REsuLTS
Regularity of extracurricular physical activity in
relation to class and gender of respondents is shown in
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Ispitanici 5-og razreda su najmanje ukljuceni u vanna-
stavnu fizicku aktivnost, dok ucesce sa godinama raste iz
razreda u razred, kao i da su ucenici aktivniji u odnosu
na ucenice.

Tabela 1. Redovnost vannastavne fizicke aktivnosti
ucenika i ucenica

Table 1. Respondents of 5th grade are least involved in
extracurricular physical activity, and participation in-
creases with age from grade to grade, and boys are more
active than girls.

Table 1. Regularity of extracurricular physical
activity of pupils

Uzrast / Class

Decaci / Boys

Devojcice / Girls

5. razred / 5" grade 1.33 1.27
6. razred / 6™ grade 2.33 2.30
7. razred / 7" grade 2.33 2.31
8. razred / 8" grade 2.73 247

Gotovo nikad (1 bod); Cesto (2 boda); Uvek (3 boda)

U tabeli 2 i 3 prikazane su morfoloske karakteristi-
ke, vrednosti indeksa telesne tezine i procenat gojaznih u
odnosu na grupe (prema uces¢u u vannastavnim fizickim
aktivnostima).

Tabela 2. Morfoloske karakteristike ucenika

Almost never (1 point); often (2 point); always (3 points)

Table 2 and 3 shows the morphological character-
istics, body mass index and obesity rates in relation to
the analyzed groups (by participation in extracurricular
physical activities).

Table 2. Morphological characteristics of boys

Decaci / Boys

Uzrast / Age TELVIS TELMAS BMI Gojazni / Obesity
11 godNA (n=13) / 11 yearsNA (n=13) 1.50+0.08* 42.8+7.3 19.02+2.39 6.2%

11 godFA (n=27) / 11 yearsPA (n=27) 1.49+0.07 47.845.3 21.4642.55 1.4%

12 god NA (n=27) / 12 years NA (n=27) 1.66+0.01 48.5£11.5 19.03+2.68 5.2%

12 godFA (n=18) / 12 yearsPA (n=18) 1.6520.01 50.9+11.1 19.61+2.78 -

13 god NA (n=11) / 13 years NA (n=11) 1.70+0.02 64.046.5 22.104£2.29 6.2%

13 godFA (n=17) / 13 yearsPA (n=17) 1.70£0.07 56.5+5.8 20.73+1.74 -

14 god NA (n=18) / 14 years NA (n=18) 1.69+0.05 57.2+10.8 20.8242.13 5.5%

14 godFA (n=25) / 14 yearsPA (n=25) 1.71£0.06 58.615.7 20.03+0.78 1.2%

* Aritmeticka sredina — standardna devijacija

Kod ucenika koji nisu fizicki aktivni vrednosti in-
deksa telesne mase su povisene i u tim grupama je za-
stupljen veci procenat gojaznih. Procenat gojaznih kod
fizicki neaktivnih krece se od 5,2 — 6,2%, dok je kod fi-
zicki aktivnih u€enika 1,2-1,4%.

Tabela 3. Morfoloske karakteristike devojcica

* Arithmetic mean - Standard deviation

For boys who are less physically active, body mass
index was increased, and in these groups higher percent-
age of obese was noticed. Obesity in physically non-ac-
tive varies from 5.2 - 6.2%, while the physically active
boys is 1.2-1.4%.

Table 3. Morphological characteristics of girls

Devojcice / Girls

Uzrast TELVIS TELMAS BMI Gojazni / Obesity
11 godNA (n=13) / 11 yearsNA (n=13) 15720.11 434349 19.70+1.96 5.5%
11 godFA (n=33) / 11 yearsPA (n=33) 1,5320.11 46.2+8.6 19.48+2.63 1.7%
12 god NA (n=15) / 12 years NA (n=15) 1,50£0.05 455£0.1 20.0541.35 34%
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12 godFA (n=36) / 12 yearsPA (n=36) 159+0.10 50.9+8.2 20.18+2.58 0.7%
13 god NA (n=12) / 13 years NA (n=12) 1.69+0.05 61.3+25 22.34+1.82 4.2%
13 godFA (n=19) / 13 yearsPA (n=19) 1.700.01 55.5+4.5 19.35+1.45 1.5%
14 god NA (n=20) / 14 years NA (n=20) 1.68+0.04 52.745.1 22554148 6.7%
14 godFA (n=25) / 14 yearsPA (n=25) 1.7040.06 53.3+15 21.9942.39 21%

Moze se zakljuciti da su kod u€enica koji nisu fizic-
ki aktivne, vrednosti indeksa telesne mase povisene i za-
stupljen je veci procenat gojaznih, bas kao i kod ucenika.
Kod ucenica u svim analiziranim grupama zabelezena je
gojaznost, bez obzira da li su ili nisu fizicki aktivne, pro-
cenat gojaznih kod fizicki neaktivnih kre¢e se od 3,4 —
6,7%, dok je kod fizi¢ki aktivnih ucenica 0,7-2,1%.

U tabeli 4 prikazane su vrednosti kardiorespiratorne
forme (VO, ) za uzorak ispitanika i rezultati Student-
ovog t testa.

Tabela 4.Vrednosti VO, prema godinama i polu

It can be concluded that girls who are not physi-
cally active, have higher body mass index value and
higher percentage of obese, as well as boys. In all ana-
lyzed groups (girls) obesity was observed, whether they
are physically active or not. Obesity rates in physically
inactive vary from 3.4 - 6.7%, while in physically active
schoolgirls ranged from 0.7-2.1%.

Table 4 shows the cardiorespiratory fitness (VO,,_,
for the sample of children and the results of the Student
t test.

Table 4. Values of VO, by age and gender

Maksimalna potrosnja kiseonika VO2 max (ml/kg'.min"') / Maximal oxygen consumption VO

(ml/kg'.min"")

2 max

Decaci / Boys

Devojcice / Girls

Uzrast / Age NA FA p NA FA p

11 god. / years 37.42+3.81* 45.76+8.47 0.000 33.46+1.67 34.12+2.55 0.371

12 god. / years 34.58+4.19 39.29+4.61 0.003 32.85+2.85 37.18+4.73 0.008

13 god. / years 33.4415.42 42.50+6.39 0.000 37.87x1.72 46.61+1.48 0.001

14 god. / years 27.56%5.16 32.81£3.79 0.003 32.24+4.56 36.52+4.34 0.009
VO, ..— maksimalna potro§nja kiseonika VO, —maximal oxygen consumption

NA — fizicki neaktivni; FA — fizicki aktivni
*dritmeticka sredina standardna devijacija
p — Rezultati Studentovog t-testa za nezavisne uzorke (p < 0.01)

Osim kod ucenica petog razreda, izmedu svih osta-
lih grupa ispitanika, zabeleZena je statisticki znacajna
razlika u odnosu na vrednosti kardirespiratorne forme, u
korist ispitanika koji su imali vannastavnu fizicku aktiv-
nost.

Diskusua

Prema normativima vrednosti VO, za uzrast 10-
14 godina (Karila, Blic, Waerbessyckle, Bernoist i Sche-
inmann, 2001), svi zabeleZeni rezultati ucenika koji nisu
fizi¢ki aktivni nalaze se u zoni veoma slabih rezultata. I
kod fizicki aktivnih ucenika, rezultati su rangirani kao
prosecni (5. razred), slabi (6. i 7. razred) i veoma slabi
kada su u pitanju u¢enici 8. razreda. Kod u¢enica, veoma
slabi rezultati zabeleZeni su kod uzrasta 6. i 8. razreda
koje nisu fizicki aktivne, slabi rezultati u 5. razredu i do-

NA — non active; PA — physically active
*Arithmetic mean - Standard deviation
p — Results of the Student t test (p < 0.01)

Except for a 5 grade girls, among all other groups
of children there was statistically significant difference
compared to the values of cardiorespiratory fitness in
favor of children who had extracurricular physical ac-
tivity.

DiscussioN

According to the norms of VO,  for ages 10-14
years (Karila, Blic, Waerbessyckle, Bernoist & Schein-
mann, 2001), all observed results of the pupils which are
less physically active are in the zone of very weak results.
And in physically active pupils, the results were ranked
as regular (5th grade), weak (6th and 7th grade) and very
weak when it comes to 8" grade pupils.

For schoolgirls very weak results were observed in
aged 6™ and 8" grade, for those which are not physically
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bri rezultati u 7. razredu. Ucenice koje su fizicki aktiv-
ne zabelezile su odli¢ne rezultate u 7. razredu, prosecne
rezultate u 6. 1 8. razredu i slabe rezultate u 5. razredu.
I na osnovu testiranja ucenika osnovnih $kola u Srbiji
(Gajevic, 2009) u ispoljenim motorickim i funkcional-
nim sposobnostima zaostajemo za prosekom Skolske
populacije zemalja EU. Nazalost, rezultati i ove studije
se uklapaju u trend da se broj mladih koji se bave fizic-
kom aktivno$¢u smanjuje (Brooks i Magnusson, 2006).
Cinjenice da su uéenici aktivniji u odnosu na ugenice,
ukazuju da postojeca nastavna praksa ne izlazi u susret
specificnim potrebama 1 afinitetima devojcica (Pordi¢ i
Tumin, 2008). Decaci predstavljaju homogeniju grupu,
kad je re¢ o percepciji razli¢itih aspekata fizickog vas-
pitanja (vannastavnoj fizickoj aktivnosti). Jedan od mo-
gucih uzroka, neaktivnosti je kvalitet nastave fizickog
vaspitanja, sa relativno malim brojem aktivnosti i orijen-
tacijom na sportska takmicenja i sticanje motorickih zna-
nja (Hardman, 2008; 2007). Fizicko vaspitanje treba da
omogucéi ucenicima da steknu znacajan deo preporucene
dnevne doze fizi¢ke aktivnosti, ali i znanja o vaznosti iste
za ceo zivot (Scruggs i sar., 2003). Nastavnik je kljucni
faktor motivacije ucenika i promovisanja fizicke aktivno-
sti, te su ucenici koji su zadovoljni na ¢asovima fizickog
vaspitanja, mnogo aktivniji fizicki van Skole (Vilhjams-
son i Thorlindsson, 1998). Za poboljsanje fizicke forme
dece, potrebna je i edukacija odraslih (roditelja), jer od
njihovih stavova prema vezbanju zavisi i ucesce njihove
dece (Mikalagki, Cokorilo i Panteli¢, 2006; Tubi¢, 2006).
Ameri¢ka nacionalna asocijacija za sport i fizicko vezba-
nje, predlaze svakodnevno fizicko vezbanje u trajanju od
45 minuta za vise razrede i srednju Skolu kumulativno
kroz Casove fizickog vaspitanja i sve druge oblike dnev-
nih aktivnosti. Fizicki aktivna deca su manje sklona hro-
ni¢nim oboljenjima (Casparsen, Nixon i DuRant, 1998),
metabolickim problemima (Moore, Nguyen, Rothman,
Cupples i Ellison, 1995), a postoji i velika moguénost
da u odraslom dobu budu fizi¢ki aktivna (Malina, 1996).
Aktivan nacin Zivota i svakodnevna fizicka aktivnost ima
znacajnu ulogu u prevenciji nastanka gojaznosti (DiPi-
etro, 1999). Posebno je ugrozena populacija neaktivnih
devojcica, koje imaju jatu povezanost izmedu gojaznosti
i kardivaskularnih oboljenja (Burke i sar., 2005).
Pracenje i kontrola kardiovaskularne forme je od
izuzetne vaznosti kroz ceo zivot (Malina, 1996) zbog
povezanosti sa rizikom od kardivaskularnih oboljenja i
gojaznosti (Ostoji¢, Stojanovi¢, Stojanovi¢, Mari¢ i Nja-
radi, 2011; Ruiz, Rizzo, Wennlof, Ortega, Harro i Sjo-
strom, 2006). Takode, kardiovaskularna forma u periodu
detinjstva je povezana sa povecanim rizikom od goja-

active, weak results in the 5" grade and good results in
7% grade. Schoolgirls which are physically active have ob-
tained excellent results in 7% grade, regular results in 6%
and 8" grade and weak results in the 5" grade. The results
of motor and functional abilities tests of children of pri-
mary schools in Serbia (Gajevi¢, 2009) are inferior when
compared to the average school population in EU coun-
tries. Unfortunately, the results of this study fit into the
trend that the number of young people who are engaged in
physical activity decreases (Brooks & Magnusson, 2006).
The fact that boys are more active, indicate that the exist-
ing teaching practice does not meet the specific needs and
preferences of girls (Pordi¢ & Tumin, 2008).

Boys are more homogeneous group when it comes to
perceptions of various aspects of physical education (ex-
tracurricular physical activity). One of the possible causes
of inactivity is the quality of physical education classes,
with a relatively small number of activities and orientation
in sports competitions and development of motor skills
(Hardman, 2008; 2007).

Physical education should enable pupils to gain sig-
nificant load of recommended daily physical activity, but
also and knowledge about the importance of the same for
the entire life (Scruggs et al., 2003). The teacher is a key
factor in pupil’s motivation and promotion of physical ac-
tivity, and pupils who are satisfied in physical education
classes, are more physically active outside of school (Vil-
hjamsson & Thorlindsson, 1998).

To improve the physical fitness of children, educa-
tion of adults (parents) is needed because participation
of their children is depended on their attitudes to physi-
cal activity (Mikalacki, Cokorilo & Panteli¢, 2006; Tubid,
2006). The US National Association for Sport and physi-
cal exercise suggests 45 minutes of physical activity daily
for higher grades and high school children, cumulative
through physical education classes and all other forms of
daily activities. Physically active children are less prone
to chronic diseases (Casparsen, Nixon & DuRant, 1998),
metabolic problems (Moore, Nguyen, Rothman, Cupples
& Ellison, 1995), and there is a strong possibility that, in
adulthood, they will be physically active (Malina, 1996).
Active lifestyle and daily physical activity plays an im-
portant role in the prevention of obesity (DiPietro, 1999).
Particularly vulnerable is population of inactive girls, who
have a strong correlation between obesity and cardiovas-
cular disease (Burke et al., 2005).

Monitoring and control of cardiovascular fitness is
essential for the whole life (Malina, 1996), because of its
association with the risk of cardiovascular disease and
obesity (Ostoji¢, Stojanovi¢, Stojanovi¢, Mari¢ & Njaradi,

98

www.Ssiz-au.com



Z. PoKIC, ET AL.:

EXTRACURRICULAR PHYSICAL ACTIVITY OF CHILDREN OF OLDER SCHOOL AGE AND CARDIORESPIRATORY FITNESS LEVEL

SpORTS SCIENCE AND HEALTH 4(2):93-101

znosti 1 drugim metabolickim poremecajima u odraslom
periodu (Dwyer i sar., 2009; Cleland, Dwyer i Venn,
2008; Ferreira, Twisk, Stehouwer, Van Mechelen i Kem-
per, 2003). Kod dece, nizi nivo fizicke forme povezan
je sa umanjenim kognitivnim funkcijama koje zahtevaju
paznju, paméenje i kognitivnu kontrolu (Kamijo i sar.,
2012a; Hillman, Buck, Themanson, Pontifex i Castelli,
2009), kao i sa umanjenim ostvarenjima u uc¢enju (Kami-
jo isar., 2012b; Castelli i sar., 2003).

ZAKLIUCAK

Ucenici petih razreda, su najmanje ukljueni u
vannastavnu fizicku aktivnost, dok su ucenici su aktivni-
ji u odnosu na ucenice. Ucenici koji nisu fizicki aktivni
imaju povisene vrednosti indeksa telesne mase, i zastu-
pljen veci procenat gojaznih. Kod ucenica, u svim anali-
ziranim grupama zabeleZena je gojaznost, bez obzira na
vannastavnu fizicku aktivnost. Osim kod ucenica petog
razreda, izmedu svih ostalih grupa ispitanika, zabelezena
je statisticki znacajna razlika u odnosu na vrednosti kar-
diorespiratorne forme, u korist ispitanika koji su imali
vannastavnu fizicku aktivnost. Svi zabelezeni rezultati su
uglavnom ispod nivoa dobrih u odnosu na optimalne kri-
terijume za ovaj uzrast.

Pradenje parametara fizicke forme povezane sa
zdravljem treba da postane praksa od polaska dece u
Skolu, kako bi se na vreme moglo uticati na nepovoljne
faktore koji mogu ugroziti zdravlje, i iskoristili benefiti
fizicke aktivnosti.
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Rezime: Funkcija ishrane ljudskog organizama jeste da
se obezbijede hranljivi sastojci potrebni za njegovo opti-
malno funkcionisanje. Poznato je da se zahtjevi ishrane
razlikuju prema zdravstvenom stanju, fizickoj kostituciji,
starosti, polu, psihofizickom opterecenju i drugim inter-
nim i eksternim faktorima svakog pojedinca.

Moderan nacin zivota karakterisu, pored ostalog, nekva-
litetna, neredovna ishrana u kombinaciji sa intenzivnim
psihi¢ko — psiholoskim optereéenjima, pretezno ,,sjede-
lacki“ Zivotni stil, nedovoljno kretanje i izostanak bo-
ravka u prirodi. Takav stil Zivota intenzivno korelira sa
brojnim zdravstvenim problemima, pri ¢emu se brojni
mogu prevenirati, pa i ,,lije¢iti formulacijom adekvatne
ishrane, ¢ija struktura i kvalitet podizu funkcionalnu po-
tentnost ljudskog organizma kao sloZenog sistema .
Jedna od osnovnih karakteristika sistema sastoji se u
tome da se promjene na jednom elementu direktno ili
posredno reflektuju na sisitem kao cjelinu. Brojni su po-
kusaji da se ,,propisu adekvatni programi ishrane, koji
u velikom broju uzrokuju rezistenciju korisnika, jer se
odnose na ograniCavanje, izbacivanje pojedinih namir-
nica, zatim nemogucnost ili nepristupa¢nost propisanih
komponenti jelovnika, neadaptivnost i nefleksibilnost
programiranih rezima ishrane.

Ishrana ljudskih organizama, kao slozenih sistema, treba
da omoguci odgovarajuci kvalitet koji se iskazuje i mjeri
sadrZajem ugljikohidrata, masnoca, proteina, vode, vita-
mina i minerala sa jedne strane, sa potrebama, moguc-
nostima, dostupnos¢u pojedinih namirnica, plateznom
moci i li¢nim preferencijama individualnih korisnika sa
druge strane. Podizanje stepena fleksibilnosti, adaptivno-
sti, dostupnosti programa ishrane uskladene sa individu-
alnim zahtjevima i potrebama razli¢itih korisnika uz ocu-
vanje potrebne visine kvaliteta i kvantiteta iste, moguce
je postici i odrzavati koristenjem optimizacionih modela
iz sfere kompromisnog programiranja.

Kljuéne rijeci: individualne potrebe, kvalitet ishrane,
kompromisno programiranje, funkcionalna potentnost.

Uvop

Brojna ispitivanja iz oblasti zdravstvenih nauka
porvrduju hipotezu da kvalitet i kvanitet ishrane koreli-
ra sa zdravstvenim stanjem ljudskog organizma. Pored
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Abstract: The function of human nutrition is to pro-
vide necessary nutrients for its optimal functioning. Itis a
well-known fact that nutrition requirements differ based
on the health, physical constitution, age, gender, psycho-
physical load and other internal and external factors of
each individual.

A modern way of life is characterized, inter alia, as of
poor quality, irregular diet in combination with intensive
psychological loads, predominantly a static life style (“sit-
ting”), insufficient exercise and lack of outdoor activities.
Such life style intensively correlates with numerous health
problems where most of such problems can be prevented,
even “treated” by formulating an adequate diet whose
structure and quality increase the functional potency of the
human organism as a complex system.

One of the basic characteristics of such system is reflected
in the fact that changes in one element are directly or indi-
rectly reflected on the system as a whole. Attempts to “pre-
scribe” an adequate diet programs are numerous, which to
a great extent can cause the resistance of a consumer since
such programs are related to the limitations, exclusion of
some nutrients, and impossibility or inaccessibility of the
prescribed diet components, non-adaptiveness and inflex-
ibility of the programmed diet regimes.

Nutrition of human organisms, as complex systems,
should provide an appropriate quality expressed and
measured by the content of carbohydrates, fat, proteins,
water, vitamins and minerals on one hand, and needs,
possibilities, accessibility of certain nutrients, afford-
ability and personal preferences of individual consumers
on the other hand. The increase of level of functionality,
adaptiveness, and accessibility of a diet program adjust-
ed to individual requirements and needs, along with the
maintenance of necessary high quality and quantity of
the same, can be achieved by using optimizing models
from the sphere of compromising programming.

Key words: individual needs, nutrition quality, com-
promise programming, functional potency.

INTRODUCTION

Numerous researches from the area of health sci-
ence confirm the hypothesis that the quality and quantity
of nutrition correlates with a state of health of the human
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toga, empirija potvrduje ¢injenicu da suptilno balansi-
ranje ishrane omoguc¢ava podizanje nivoa funkcionalno
— zdravstvene potentnosti ljudskog organizma, sa jedne
strane, kao i viSestruko potvrdena Cinjenica direktnog i
intenzivnog kauzaliteta brojnih funkcionalnih disbalansa
u odnosu na strukturne karakteristike ishrane, sa druge
strane.

Ukoliko ljudski organizam shvatimo, posmatramo
i analiziramo kao sloZeni sistem, potrebno je da izbalan-
siranim pristupom struktuiramo ulazni vektor u svrhu
postizanja zeljene (ciljane) vrijednosti izlaznih velicina.
Metoda istrazivanja je matemati¢ko modeliranje struktu-
re 1 funkcionisanja ljudskog organizma sa aspekta opti-
malnog funcionisanja.

Svrha cilj i uspjesnost metodologije modeliranja
ogleda se u uspjesnosti istrazivaca da konstruiSe model
koji je ,,vjerna kopija realnog sistema, odnosno orginala“
(Landika, 2010).

Jasno je da se struktura ulaznog vektora odnosi na
kvalitet i kvantitet ishrane, a koordinate izlaznog vektora
odnose se na performanse ljudskog organizma odnosno
psihofizicke potentnosti i opste zdravstveno stanje. Pod
opStim zdravstvenim stanjem podrazumijevamo tezinu,
BMI (engl. Body Mass Index, indeks tjelesne mase), re-
zultate laboratorijske analize krvi, visine krvnog pritiska
i rezultate brojnih medicinsko — laboratorijskih pretraga
uskladenih individualnim potrebama korisnika.

Prilagoditi obim i strukturu ishrane potrebama i
preferencijama svakog pojedinog korisnika sa postiza-
njem Zeljenih izlaznih veli¢ina, moguce je kori§tenjem
odgovarajuée klase modela matematickog programira-
nja $to se odnosi na modele ciljnog programiranja. Re-
zultati primjene navedene klase modela odnose se na
adekvatno struktuiranje kvantiteta ishrane u funciji po-
stizanja zeljenog kvaliteta izlaznih performansi sistema
kao cjeline.

NUTRITIVNI KAUZALITETI FUNKCIONALNE

POTENTNOSTI

Ukoliko ljudski organizam posmatramo kao sistem-

sku kategoriju, sa aspekta opste teorije sistema, obavezni
smo uvaziti odgovarajuce ¢injenice, medu kojima je po-
trebno imati u vidu, da:

- Sistem predstavlja koaliciju elemenata koji
imaju za cilj da zajednicki obave odgovarajucu
funkciju;

- Funkcionalni zbir elemenata je uvijek vec¢i od
njihovog aritmetickog zbira;

- Promjene na jednom elementu dovode do
promjena na ostalim elementima i sistemom

organism. In addition, empirical studies confirm the fact
that on one hand, a subtle balancing of nutrition facilitates
an increase of the level of functional-health potency of
the human organism, and on the other hand confirm many
times proven fact of direct and intense causality of numer-
ous functional imbalances in relation to the structural char-
acteristics of nutrition.

If we understand, observe and analyze the human or-
ganism as a complex system, it is necessary to, by means
of a balanced approach, structure an input vector in order
to achieve desired values of output values. The research
method is a mathematical modeling of the structure and
functioning of the human organism in terms of optimal
functioning.

Purpose, goal and efficacy of the modeling method-
ology are reflected in the efficacy of a researcher to con-
struct a model which is “a true copy of the real system, i.e.
original” (Landika, 2010).

It is clear that the structure of the input vector is re-
lated to the quality and quantity of nutrition, and the coor-
dinates of the output vector are related to the performances
of the human organism, i.e. psycho-physical potency and
a state of health in general. A general state of health rep-
resents weight, Body Mass Index (BMI), laboratory blood
analysis results, blood pressure and the results of numer-
ous medical-laboratory analysis adjusted to the individual
needs of a consumer.

Adjusting the scope and structure of nutrition to the
needs and preferences of each individual consumer, along
with achieving the desired output values, is possible by
using appropriate classes of mathematical programming
models, which is related to the models of targeted pro-
gramming. The results of the mentioned model classes are
related to the adequate structuring of nutrition quantity in
order to achieve desired quality of output performances of
the system as a whole.

NUTRITIONAL CAUSATIVES OF THE FUNCTIONAL

PoTENCY

If we look at the human organism as a system cat-

egory, in terms of a general theory of the system, we are
obliged to take into account appropriate facts, among
which it is necessary to bear in mind that:

- The system represents a coalition of elements
that aim to jointly perform an appropriate
function;

- The functional sum of elements is always
higher than their arithmetic sum,;

- Changes in one element cause changes in other
elements and in the system as a whole;
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kao cjelinom;

- Odrziv sistem mora biti orijentisan cilju, a
ciljevi slozeni u hijerarhijsku mrezu (Mikic,
2007).

Kvalitet se definise kao: ,,Nivo do kog skup svoj-
stvenih karakteristika proizvoda, procesa ili sistema
zadovoljava zahtjeve korisnika i svih zainteresovanih
strana“ (ISO 9001:2008). Polaze¢i od navedene defini-
cije kvaliteta, a reflektujuci se na direktan uticaj ishrane
na zdravstvenu sliku stanovni$tva, sa jedne strane, kao i
polaze¢i ne samo od savjesnosti pojedinaca, ve¢ uvaza-
vajuci ,,zahtjeve ostalih zainteresovanih strana®, sa dru-
ge strane, optimalna ishrana stanovniStva treba, odnosno
mora postati imperativ u funkciji postizanja i odrzavanja
optimalne psihofizi¢ke, radne i zdravstvene potentnosti,
kako postojece, tako i buduce ljudske populacije. Jasno
je da se pod pojmom ostalih zainteresovanih strana po-
drazumijevaju li¢no i opsSte okruzenje pojedinaca i opste
populacije (porodica, drustveni sistem, radna sredina, si-
stem zdravstvene njege i zastite...).

Stanoviste medicinske struke jasno ukazuje na po-
stojanje izrazene koorelacije obima i strukture ishrane, sa
jedne strane i brojnih karakteristika zdravstvenog stanja,
sa druge strane. Polazeci od sistemskog pristupa jasno je
da je potrebno uspostaviti kolo povratne sprege izmedu
izlaza sistema odgovaraju¢om strukturom ulaznog vek-
tora.

Ishrana treba da obezbjedi organizmu optimalno
funkcionisanje, daje mu potrebnu energiju i hranljive
materije za balans potreba, Zelja i moguénosti. Ishrana
nije samo energetsko — pokretacka karakteristika tehnic-
ke prirode, pored toga, posjeduje i znacajnu hedonisticku
dimenziju koju nije lako kontrolisati.

Izbalansirana ishrana, odnosi se na obezbjedivanje
odgovarajuce energije, sadrzaja hranljivih komponenti,
ali bilo bi pozeljno da se ne zanemari i nematerijalna di-
menzija ishrane. Stru¢ne preporuke su nedovoljno jasne,
ograni¢ene na samo uzak dijapazon komponenti ishrane,
djelimi¢no ili potpuno iskljucivanje odredenih namirni-
ca, neadaptivnost i nefleksibilnost stru¢nih preporuka.

Realizovani istrazivacki projekat ima za cilj i za-
datak da da odgovor na pitanje da li postoji potreba za
uspostavljanjem i1 odrzavanjem izbalansiranog rezima
ishrane i koji su faktori koji opredjeljuju korisnike u po-
gledu izbora postojeceg rezima.

Formirana struktura uzorka istraZivanja omoguca-
va pouzdanost izvedenih zakljucaka sa aspekta velicine i
strukture uzorka.

Prost slucajan uzorak obuhvata 191 ispitanika ra-
zli¢itih individualnih karakteristika, koje se odnose na

- Sustainable system must be directed towards
an objective, and the objectives have to be
consolidated in a hierarchical network. (Miki¢,
2007)

Quality is defined as follows: Extent to which a set
of inherent characteristics of a product, process or system
meets the requirements of consumers and all interested
parties.” (ISO 9001:2008). If we take the above stated
definition as a starting point while referring to a direct in-
fluence of nutrition on a health profile of the population
on one hand, as well as by starting from not only the con-
scientiousness of an individual but also by taking into ac-
count “the requirements of other interested parties” on the
other hand, an optimal nutrition should, i.e. must become
an imperative in order to achieve and maintain the opti-
mal psycho-physical, working and health potency of both
existing and future human population. It is clear that the
term other interested parties includes personal and gen-
eral environment of individuals and population in general
(family, social system, working environment, health care
system, etc.).

Views of medical profession clearly indicate the
existence of articulated correlation of the scope and struc-
ture of nutrition on one hand, and numerous characteristics
of a state of health on the other hand. Starting from a sys-
temic approach, it is evident that it is necessary to establish
a round feedback between the system output by means of
appropriate structure of the input vector.

Nutrition should ensure optimal functioning of the
organism, providing it with necessary energy and nutrients
for the balance of needs, desires and possibilities. Nutrition
is not just an energetic-driving characteristic of technical
nature; in addition to that, it also possesses a significant
hedonistic dimension which is not easy to control.

Balanced nutrition refers to providing appropriate en-
ergy, content of nutrients, and it would be advisable not to
neglect a non-material dimension of nutrition. Profession-
al recommendations are not clear enough, and are limited
only to a narrow diapason of diet components, partial or
complete exclusion of certain ingredients, non-adaptive-
ness and inflexibility of professional recommendations.

Realized research project has as an objective and task
to answer the question whether there is a need for estab-
lishing and maintaining balanced diet regime and which
factors have influence on consumers in terms of existing
regimes.

Formed structure of research samples facilitates the
reliability of derived conclusions in terms of the sample
size and structure.

A simple random sample includes 191 examinees
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starost, pol, obrazovanje i mjesto stanovanja. Starosnu
strukturu ispitanika moguce je prikazati sljede¢im tabe-
larnim prikazom:

Tabela 1. Starosna struktura ispitanika

with different individual characteristics related to the age,
gender, education and place of residence. Age structure is
shown in the Table below:

Table 1. Examinee age structure

Starost ispitanika / Examinee age

Broj ispitanika / Number of examinees

Udio ispitanika / Share of examinees

Do 20 godina / Up to 20 years 77 40,31%
20 - 30 godnia / years 18 9,43%
30 - 40 godina / years 76 39,79%
40 - 50 godina / years 14 7,33%
Vise od 50 godina / More than 50 years 6 3,14%
Ukupno / Total 191 100,00%

Strukturu ispitanika prema polu moguce je prikazati
sljede¢im tabelarnim prikazom:

Tabela 2. Struktura ispitanika prema polu

Examinee gender structure is shown in the Table
below:

Table 2. Examinee gender structure

Pol ispitanika / Examinee gender

Broj ispitanika / Number of examinees

Udio ispitanika / Share of examinees

Muski / Male 63 33%
Zenski / Female 128 67%
Ukupno / Total 191 100,00%

Obrazovna struktura ispitanika moze se prikazati
sljede¢im tabelarnim prikazom:

Tabela 3. Obrazovna struktura ispitanika

Examinee education structure is shown in the Table
below:

Table 3. Examinee education structure

Struc¢na sprema ispitanika / Examinee professional qualification

Broj ispitanika / Number of exa- Udio ispitanika / Share of exa-

minees minees
Sss (srednja stru¢na sprema) / High School Diploma 82 43%
V3§ (zavrSena viSa Skola) / College Degree 35 18%
Vss (visoka struéna sprema) / Bachelor Degree 68 36%
Mr i dr (naucni stepen magistra i doktora nauka) / Master/PhD Degree 6 3%
Ukupno / Total 191 100,00%

Podaci za potrebe ispitivanja prikupljeni su telefon-
sko — elektronskim anketiranjem ispitanika, gdje su sta-
vovi ispitanika provjeravani sljede¢im upitnikom:

Data for the research purposes are collected by
questioning examinees over the phone or by electronic
means, where the following questionnaire was used to
test the attitudes of examinees:
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Tabela 4. Misljenje ispitanika u pogledu individualnih pre-
hrambenih navika

Table 4. Opinion of the respondents in terms of individual
eating habits

Dobijeni odgovori / Answers obtained

Redni YR
broj/  Pitanje / Question Ponudeni odgovori / Possible answers ﬁro] ispitanika/ .0 ispitanika /
N umber of exami- -
o. Share of examinees
nees
Lo3a (nezdrava) / Poor (unhealthy) 177 92,7%
Ocijenite kvalitet Vae ishrane: Ve¢inom nezdrava / Mostly unhealthy 3 1,6%
1. | Evaluate the quality of your nu- Umijereno zdrava / Moderately healthy 5 2,6%
trition: Veginom zdrava / Mostly healthy 1 0,5%
Zdrava (potpuno) / Healthy (completely) 5 2,6%
Ukupno / Total: 191 100%
Novac (zdrava hrana je skuplja) / Money (healthy food is more o
N 4 2,1%
. ) expensive)
Zasto se ne hranite zdravo za " T .
(ispitanike koji su na pitanje broj 1 Vrijeme (potrebno za spremanije ifili konzumaciju) / 54 300%
) ponudili odgovore 1 il 2): /Tilme (Inece.sse?ry for pr(leparation and/or consumation) ’
: | Why do you eat unhealthy food Nejasni zahtjevi (neprecizna uputstva) / 57 31.7%
(for examinees who answered the ~/ Unclear requirements (unclear instructions) '
question 1 with the answers1 or 2): - Ukus (zdrava hrana nije ukusna) / Taste (healthy food in not tasty) 28 15,6%
NiSta od navedenog / None of the stated 37 20,6%
Ukupno / Total: 180 100%
Da li ste imali iskustvo sa (da li Trudnocu / Pregnancy 46 24,1%
3 ste prozivjeli): / Have you had any  Bolest (oboljenje) koje je zahtijevalo promjenu rezima ishrane / 109 57 1%
‘ experience with (whether you have  / Disease (illness) that required a change of diet e
experienced): Nista od navedenog / None of the stated 36 18,8%
Ukupno / Total: 191 100%
Smatrate li da trebate promijeniti Da/Yes 139 73%
4. rezim ishrane: / Do you think you )
should change your diet; Ne /No 52 21%
Ukupno / Total: 191 100%
Trudnoca/solidarnost sa bliskom osobom/briga za blisku osobu /
| Pregnancy/solidarity to a person close to you/care for a person 44 31,6%
close to you
5. Ako da, zasto: Bolest (spre¢avanje bolesti) / Disease (prevention of disease) 66 47,5%
I1fyes, why: PotrebalZelja za zdravim Zivotom / Need/desire for a healthy life 4 2,9%
Drustvena afirmacija / Social affirmation 13 9,4%
NiSta od navedenog / None of the stated 12 8,6%
Ukupno / Total: 139 100%

Analizom dobijenih rezultata lako je zakljuciti da
je svijest ispitanika u pogledu kvaliteta ishrane visoka,
jer ¢ak 94,3% ispitanika smatra da im ishrana nije zdra-
va, 73% ispitanika smatra da treba promijeniti ishranu
a medu njima 79,1% iz zdravstvenih razloga (briga za
nika iskusilo je promjenu rezima ishrane iz zdravstvenih
razloga.

CILINO PROGRAMIRANJE KAO OKOSNICA

BALANSIRANJA KVALITETA I KVANTITETA ISHRANE

Struktura ishrane, sa jedne strane, podrazumijeva
odgovarajuc¢e tehnicke karakteristike kao $to su kolicine
pojedinih hranljivih materija sadrzanih u njoj. Navede-
no se odnosi na preporuceni dnevni unos RDA (eng]. re-
commended daily allowance) pojedinih komponenti, kao
¢isto tehnicko pitanje. Sa druge strane, ishrana ima drus-
tvenu, socijalnu, hedonisticku i brojne druge nemjerljive
dimenzije.

From the analysis of the results obtained it is easy to
conclude that the awareness of examinees in terms of nutri-
tion quality is high since 94.3% of examinees believe their
diet is unhealthy, 73% believe they should change their diet,
and among them 79.1% think they should change their diet
due to health issues (care for own health and/or the health
of a person close to them), and 57.1% of examinees have
experienced change in diet due to health issues.

TARGETED PROGRAMMING AS A BACKBONE OF

BALANCING THE QUALITY AND QUANTITY OF

NUTRITION

On one hand, the nutrition structure implies appro-
priate technical characteristics such as the quantity of
certain nutrients contained in it. The above stated relates
to a recommended input of RDA (recommended daily al-
lowance) of certain components, simply as a technical is-
sue. On the other hand, nutrition has a social, hedonistic
and numerous others immeasurable dimensions.
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Ukoliko analiziramo rezultate proizasle iz prove-
denog istrazivanja, zakljuujemo da u najvecoj mjeri u
pogledu primjene nezdrave ishrane ispitanike ogranica-
vaju vrijeme (30%) i nedovoljno znanje (31,7%), slijedi
nezadovoljstvo ukusom zdrave hrane (15,6%), a najma-
nji stepen uticaja imaju troskovi zdrave ishrane (samo
2,1% ispitanika novac ograni¢ava u priklanjanju zdravoj
ishrani).

Ukoliko bi se uspostavljanje optimalnog rezima
penu korisnika i pretendenata, bilo bi opravdano ocekivati
da bi se znac¢ajan broj priklonio zdravijem opredjelenju.

Uspostavljanjem optimalnog rezima ishrane mogu-
¢e je da se programskim putem izbalansiraju ukusi, zelje
i liéne preferencije sa potrebama i zahtjevima uspostav-
ljenih standarda ishrane. (Napomena: Standard je preci-
zno definisan zahtjev kojeg mora da ispuni izlaz iz nekog
sistema ili sam sistem (ISO 9001:2008))

Modeli ciljnog programiranja imaju zadatak da pro-
gramiraju obim i strukturu aktivnosti sistema kako bi se
omogucéilo istovremeno ostvarivanje veceg broja postav-
ljenih ciljeva. Opsti oblik modela ciljnog programiranja

glasi:
a) Funkcija cilja:

(min); z = X7%, ¢df + XLy Gamd; (1)
b) Sistem ogranitenja: 4-X > 4, (2)

c) Uslovi, pretpostavke primjene modela:
X>0:d-df =0 3)
Gdje su:

X- vektor aktivnosti, u kontekstu potreba programiranja
optimalnog programa ishrane koordinate vektora aktiv-
nosti odnose se na kvantitet uc¢es¢a pojedinih namirnica
u strukturi programirane funkcionalne ishrane;
A — matrica tehnologije, u kontekstu potreba programi-
ranja optimalnog programa ishrane koordinate matrice
tehnologije odnose se na sadrzaj pojedinih hranjivih ma-
terija u odgovaraju¢im namirnicama;

A—o - vektor kapaciteta, u kontekstu potreba programi-
ranja optimalnog programa ishrane koordinate vektora
kapaciteta odnose se na ciljani unos pojedine hranljive
materije u funkcionalnoj ishrani;
df— devijaciona promjenljiva u modelu ciljnog progra-
miranja koja oznaCava prebacaj j — tog cilja, u kontekstu
programiranja optimalnog programa ishrane devijaciona
promjenljiva oznacava unos j — te hranjive materije iznad
ciljanog nivoa;

d; - devijaciona promjenljiva u modelu ciljnog progra-
miranja koja oznacava podbacaj j — tog cilja, u kontekstu

If we analyze the results derived from the research
conducted, we come to a conclusion that, in terms of un-
healthy food usage, examinees are limited by time (30%)
and insufficient knowledge (31.7%), the next is dissatis-
faction with the taste of food (15.6%), and the least degree
of influence have costs of healthy food (only 2% of ex-
aminees are limited by money in choosing a healthy diet).

If the establishment of an optimal diet regime is
made more available, recognizable to a wider range of
users and pretenders, it would be justified to expect that a
significant number of them would choose a healthy diet.

The establishment of the optimal diet regime is pos-
sible if a program is used to balance tastes, desires and
personal preferences with the needs and requirements of
the established diet standards. (Note: Standard is a pre-
cisely defined requirement which must be met by an out-
put of a system or by the system itself (ISO 9001:2008)).

Models of targeted programming have a task to pro-
gram the scope and structure of the system activities in
order to simultaneously facilitate the achievement of a
larger number of set objectives. The general form of the
targeted programming model is as follows:

a) Objective function:
(min); z = Y7L, ¢d + XLy amd; (1)

b) Limitation system: A - X > ;TO 2)

¢) Conditions, model implementation assumptions:

X=0:df-df =0 (3)
Where:

X- is a vector of activity, in the context of the needs for

programming an optimal diet program, coordinates of the

vector activities relate to the quantity of share of certain

nutrients in the structure of programmed diet;

A — technology matrix, in the context of the needs for

programming an optimal diet program, coordinates of the

technology matrix relate to the content of certain nutri-

ents in appropriate ingredients;

A—o - capacity vector, in the context of the needs for pro-
gramming an optimal diet program, coordinates of the
capacity vector relate to the targeted input of nutrients in
functional diet;

d f - deviating variable in the model of targeted program-
ming representing an overperformance of the j — objec-
tive, in the context of programming of an optimal diet
program, deviating variable represents the input of j —
nutrient above the targeted level;

d; - deviating variable in the model of targeted program-
ming representing an underperformance of the j — objec-
tive, in the context of programming of an optimal diet
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programiranja optimalnog programa ishrane devijaciona
promjenljiva oznacava unos j — te hranjive materije ispod
ciljanog nivoa.

Uslovi koje se odnose na promjenljive u modelu
ukazuju na Cinjenicu da koli¢ine pojedinih komponenti
ishrane ne mogu (ne smiju) imati negativinu vrijednost.
Pored toga, vazno je naglasiti da se u pogledu ostvari-
vanja pojedinih ciljeva, ciljanu vrijednost nije moguce
istovremeno podbaciti i prebaciti.

Optimalno rjeSenje modela je onaj vektor X koji
zadovoljava sistem ogranicenja, postavljene uslove i za
koje funkcija cilja postize zeljenu ekstremnu vrijednost,
(Landika, 2008).

U kontekstu optimizacije izbalanisrane ishrane
vazno je naglasiti da postoji moguénost da se podbaca-
ji, odnosno prebacaji odgovarajuéih ciljeva onemoguce,
uvodenjem odgovarajuc¢ih pondera uz devijacione pro-
mjenljive u funkciji cilja matematickog modela (Petri¢,
1981).

ZAKLIUCAK

Uspostavljanje i odrzavanje potentnosti ljudske po-
pulacije u visokom stepenu korelira kvalitetom ishrane
u sistemskoj povezanosti pomenutih kategorija. Uspo-
staviti balans izmedu uspostavljanja ulaznih vrijednosti
prema zahtjevima izlaza, zahtijeva suptilno balansiranje
Zelja i potreba korisnika informacija.

Briga o zdravlju i ishrani koja omogucava uspostav-
ljanje 1 odrzavanje njegovog potrebnog nivoa zahtijeva
formiranje adekvatnih modela matematickog programi-
ranja, Ciji rezultati ¢e kvalitet ishrane da prilagode Zelja-
ma i ukusima korisnika.

Predlozena aplikacija svakako ima dovoljno veliko
potencijalno trziste primjene. Prednosti koristenja mode-
liranih informacija omoguéavaju:

- Kvantitaivno, a ne kvalitativno ogranicavanje

konzumacije;

- Prilagodavanje kvaliteta ishrane individualnim
zahtjevima;

- Istovremeno uvazavanje veceg broja razlicitih
zahtjeva (kalorijska vrijednost, sadrzaj i potrebe
pojedinih hranljivih komponenata...);

- Direktan i kompletan uvid u odstupanja i po-
sljedice od odstupanja od ciljanih veli¢ina;

- Upravljanje troskovima izbalansirane ishrane.

Dostupnost rezultata modeliranja zahtijeva odre-
dena ulaganja koja se odnose na izradu odgovarajuceg
matematickog modela i njegovu komercijalizaciju putem
elektronskih medija, ali svakako koristi proizasle od nje-
gove eksploatacije, prevazilaze troskove.

program, deviating variable represents the input of j —
nutrient below the targeted level.

The conditions related to the variables in the model
indicate that the quantities of certain diet components
cannot (must not) have a negative value. In addition, it
is important to emphasize that, in terms of achieving cer-
tain objectives, the targeted value cannot be simultane-
ously overperformed or underperformed.

An optimal model solution is the vector X which sat-
isfies the limitation system, set conditions and for which,
the objective function achieves a desired extreme value.

In the context of optimization of the balanced diet,
it is important to emphasize that there is a possibility that
the overperformances, i.e. underperformances of appropri-
ate objectives can be disabled by introducing appropriate
weights along with the deviating variables in the function
of the mathematical model objective. (Petri¢, 1981).

CoONCLUSION

Establishing and maintaining of the potency of the
human population on a high level correlates with the
quality of nutrition in the systemic connectedness of the
stated categories. To establish a balance between the es-
tablishment of input values, in relation to output require-
ments, requires a subtle balancing of desires and needs of
information users.

Care for health and diet which facilitates the estab-
lishment and maintenance of their necessary level re-
quires forming of adequate models of mathematical pro-
gramming whose results will adjust the quality of diet to
the desires and taste of consumers.

Of course, a proposed application has a large enough
potential market of implementation. The advantages of
using modeled information facilitate:

- Quantitative and not qualitative limitation of

consumation;

- Adjustment of diet quality to individual require-
ments;

- Simultaneously taking into account a larger
number of different requirements (calorific
value, the content and needs of certain nutrient
components, etc.);

- A direct and complete insight in deviations and
consequences of deviations in targeted values;

- Managing the costs of balanced diet.

The availability of the results of modeling requires
certain investments related to the design of appropriate
mathematical model and its commercialization by means
of electronic media, however benefits derived from its
exploitation exceed the costs.
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Apstrakt: Ucestvovanje u sportskoj rekreaciji po-
staje sve vaznije kako ista ima veliki uticaj na kvalitet
ljudskog zivota; poboljsavajuci i opste zdravlje i fizi¢-
ko stanje. Ples se ne posmatra samo kao profesionalni
sport, nego je medu ljudima stekao i znaCajnu popu-
larnost kao vrsta rekreacije. Istrazivanje je sprovede-
no na 93 kandidata koji pohadaju asove rekreativnog
plesa sa ciljem da se otkrije kakva je intenzivnost fi-
ziCkog opteretenja i potros$nje energije kod plesaca.
Podaci prikupljeni uz pomo¢ Polar Team?2 sistema su
koris¢eni za direknto poredenje razlika u intenzitetu
fizickog opterecenja i potrosnje energije izmedu su-
protnih polova.

Razlike izmedu intenziteta fizickog optereCenja i po-
tro$nje energije su odredene uz pomo¢ ANOVA me-
toda. Ukratko, rezultati su pokazali da su statisticki
znacajne razlike najociglednije u potros$nji energije,
izmedu muskih i zenskih plesaca. Razlike u intenzitetu
fizickog opterecenja izmedu polova nisu pokazale nika-
kav statisticki znacaj.

Kljuéne rijeéi: ples, rekreativni ples, drustveni ples,
intenzitet fiziCkog opterecenja, potro$nja energije.

Uvob

Potreba za aktivnim provodenjem slobodnog vre-
mena i potreba za bavljenjem rekreativnim aktivnostima
su karakteristike stila zivota savremenog Covjeka, bez
obzira na starosnu dob. Stavise, ljekari su po&eli propisi-
vati kretanje za preventivno djelovanje na bolesti Covje-
ka, ali i za lijeCenje. Sve veci broj nalaza stru¢njaka idu
u prilog ideji da se, uprkos, starosti moze zadrzati visok
kvalitet Zivota, da se ostane fleksibilan, pokretljiv i vitak.
Redovan fizicki angazman i ukljucenost u rekreativno
bavljenje sportom se svrstavaju u jednu od najvaznijih
komponenti zdravog nacina zivota odraslih ljudi. Odsu-
stvo ili nedostatak fizicke aktivnosti dovodi do mnogih
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Abstract: Engagement in sport recreation is becoming
more and more valuable, as it has big impact on peo-
ple’s quality of life; improving both, general health and
physical condition. Dancing is not only seen as a profes-
sional sport, but it has been gaining significant popularity
among people as type of recreation as well. With an aim
to find out what intensity of the physical load and energy
expenditure represent to its participants, a study based on
a sample of 93 candidates of recreational dance classes,
has been carried out. Data obtained with the help of the
system Polar Team2 was used for direct comparison of
differences in intensity of the physical load and energy
expenditure between opposite genders.

Differences between the intensity of the physical load
and energy expenditure were determined using ANOVA.
In summary, results have shown that statistically signifi-
cant differences were most apparent in energy expendi-
ture between male and female dancers. Differences in the
intensity of the physical load between genders did not
show any statistical significance.

Key words: dance, recreational dance, social dance,
intensity of the physical load, energy expenditure.

INTRODUCTION

The need for having an active leisure time and for
practicing recreational activities mark the lifestyle of a
modern man, regardless of his/her age. What is more,
physicians have started prescribing movement both for
prevention of diseases and as a treatment. There are more
and more expert reports that support the idea that even
in the old age one can maintain high quality of life, flex-
ibility, mobility and a good shape. Regular physical ex-
ercise and engagement in recreational sport are deemed
to be some of the most important components of adults’
healthy lifestyle. The absence or lack of physical activ-
ity leads to many degenerative diseases, damage of vital
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degenerativnih bolesti, oStecenja vitalnih funkcija i pre-
ranog starenja.

Istrazivanja su pokazala da ples blagotvorno djeluje
na fizioloske, kao i na psiholoske sposobnosti i svojstva
(Hopkins, Murrah, Hoeger & Rodes, 1990). Za razliku
od vjezbanja u zatvorenom prostoru na biciklu i tredmila,
koji razvijaju uglavnom donji dio tijela, mnogim plesnim
aktivnostima moze se trenirati cijelo tijelo, a takav tre-
ning ima pozitivan uticaj na tonus misica, kao i aerobne
karakteristike pojedinca (Alpert, 2011). Osim uticaja na
fizioloSke sposobnosti, kreativno izrazavanje, poboljsa-
nje socijalizacije 1 zabave, istrazivaci su otkrili da ples
ima pozitivan uticaj na podizanje raspoloZenja, samopo-
Stovanje, blagostanje i povecanje meduljudskih konta-
kata izmedu odraslih Zena (Blackman, Hunter, Hilyer &
Harrison, 1988; Estivill , 1995).

Rezultati pokazuju da je ples je odlican oblik tjele-
sne aktivnosti, u koju se djeca rado ukljuéuju, a posredno
utice na njihovo zdravlje i fizicko stanje (Ignico i Mahon,
1995; Kremenitzer, 1990), na kognitivni i emocionalni
razvoj (Brodie i Birtwistle, 1990), a naravno i na razvoj
motorickih sposobnosti. Rani kontakt djece sa plesom
indirektno daje dobru osnovu za buduce rekreativno bav-
ljenje razli¢itim plesnim formama.

Proces starenja ima znacajan uticaj na promjene u
sastavu tijela i psihofizicke karakteristike pojedinca. Sta-
rije osobe imaju znacajno veéi postotak masnog tkiva,
smanjenu vrijednosti miSi¢ne mase (Fiatarone-Singh,
2002), smanjenu snagu i izdrzljivost misi¢a (Harrid-
ge, Magnusson i Saltin, 1997), losu ravnotezu (Hsiao-
Weckler i Robinovitch, 2007) i smanjenu aerobnu spo-
sobnost (Harridge et al., 1997) u poredenju sa mladima.
Dokazano je da plesna rekreativna vjezba moze kod
starijih uveliko poboljsati njihove aerobne sposobnosti,
izdrZljivost donjeg dijela tijela, snagu i fleksibilnost, rav-
notezu i da podstice nivo fizicke aktivnosti. Bavljenje
plesom poboljsava psihicko/mentalno zdravlje pojedin-
ca, djeluje opustajuce, podsti¢e samopouzdanje i koordi-
naciju izmedu mozga i tijela (Keogh, Kilding, Pidgeon,
Ashley i Gillis, 2009).

Mjerenje sr¢anih otkucaja se sve vise koristi u ra-
zlicitim sportskim granama i aktivnostima. Brojanje ot-
kucaja srca postaje vazna pomo¢ u okviru kondicione
pripreme. Omogucava bolju kontrolu, pravilno doziranje
opterecenja i poboljSanje efikasnosti treninga, a posebno,
kada je u pitanju trening osnovne i specijalne izdrzljivo-
sti (Braci¢ i Bon, 2010).

Osnovni cilj istrazivanja je da se utvrdi postojanje
razlike u intenzitetu opterecenja i potrosnji energije kod
plesaca rekreativnog plesa.

functions and premature aging.

Researches have shown that dancing has a positive
effect on physiological as well as psychological abilities
and attributes (Hopkins, Murrah, Hoeger & Rodes, 1990).
Unlike exercising in closed spaces on stationary bicycles
and treadmills which mostly develop the lower part of the
body, many dance activities can train the whole body, and
such training has a positive effect on muscle tone as well
as on aerobic characteristics of a person (Alpert, 2011).
Apart from the influence on physiological abilities, cre-
ative expression, improvement of socialization and pas-
time, researchers have discovered that dance has a positive
effect on mood, self-esteem, well-being and the increase
of interpersonal relations among adult women (Blackman,
Hunter, Hilyer & Harrison, 1988; Estivill, 1995).

The results have shown that dancing is an excellent
form of physical activity in which children gladly partici-
pate, and it indirectly impacts their health and physical
condition (Ignico & Mahon, 1995; Kremenitzer, 1990),
their cognitive and emotional development (Brodie &
Birtwistle, 1990), and of course, development of motor
skills. Children’s early exposure to dancing gives them a
good basis for the future recreational engagement in dif-
ferent dance forms.

The aging process has a significant influence on
changes in the body composition and psychophysical
characteristics of an individual. Older persons have sig-
nificantly higher percentage of body fat, decreased mus-
cle mass value (Fiatarone-Singh, 2002), decreased mus-
cle strength and endurance (Harridge, Magnusson & Sal-
tin, 1997), poor balance (Hsiao-Weckler & Robinovitch,
2007) and lower aerobic ability (Harridge et al., 1997)
as compared to the young. It has been proven that rec-
reational exercising through dance can greatly improve
older people’s aerobic abilities, endurance of the lower
part of the body, strength and flexibility, balance and that
it increases the level of physical activity. Dancing im-
proves psychological/mental health of an individual, it is
relaxing, and it boosts self-confidence and coordination
between the brain and the body (Keogh, Kilding, Pid-
geon, Ashley & Gillis, 2009).

Heart rate measuring is increasingly used in different
sport branches and activities. The heart rate measuring has
become an important aid in training. It enables better con-
trol, correct dosing of the physical load, and improvement
of the training effectiveness (Braci¢ & Bon, 2010).

The main goal of the research has been to determine
the existence of a statistically significant difference in
the intensity of the physical load and energy expenditure
among dancers of recreational dance.
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METOD RADA

Uzorak ispitanika

Uzorak predstavlja 93 ispitanika oba pola (46
muskih i 47 Zenskih). Prosjecna starost ispitanika mus-
kog pola je 49,9 godina, zenskog pola 46,7 godina, a
prosje¢na starost cijele grupe ispitanika je 48,3 godi-
na. Ispitanici su pohadali tzv. plesno vece drustvenog
plesa, koje ukljucuje 8 plesova (valcer, ¢a Ca ¢a, disco
hustle, samba, dzajv, becki valcer, brzi fokstrot, blues),
a prisustvovali su na ¢asovima u plesnoj skoli jednom
sedmicno.

Uzorak varijabli

U ovom istrazivanju varijable su bile: intenzitet op-
tereCenja (srcana frekvenca, otk/min) i potrosnja energije
(kcal). Svaka od njih je dobijena ili izracunata posebno
za svakog ispitanika.

Opis istraZivanja

Istrazivanje je provedeno u tri plesne skole u Slo-
veniji, jednoj u Novoj Gorici, drugoj u Ljubljani i trecoj
u Slovenj Gradecu. Dakle, istrazivanje je sprovedeno
medu ispitanicima, koji su se bavili istom vrstom plesa,
plesali na istu muziku s istim tempom, ali pod okriljem
raznih ucitelja. Svaki nastavnik je po slobodnom izbo-
ru odabrao razlicite korake i koreografije i to je jedina
varijabla koja je mogla biti ista na svim mjestima. Ko-
reografija po sebi moZe uticati na intenzitet plesanja, ali
uprkos razli¢itim koracima, kada je u pitanju rekreativni
nivo plesa, moZze se ustvrditi da ne postoje velike razlike
u intenzitetu vjezbanja.
pitanika iz razliCitih mjesta u Sloveniji unaprijed je
pripremljena muzika, na koju su plesali ispitanici. I§lo
se od jednostavnih ka sloZenijim plesovima. Pocelo se
sa engleskim valcerom, nastavilo sa bluzom, ¢a ¢a Ca,
beckim valcerom, disco hustlom, sambom i brzim fok-
strotom. Duzina muzike je 2 minuta i 30 sekundi. CD je
snimljen tako da ste uvijek iSla dva ista plesa zaredom,
prvi ples je iSao sporijim tempom, a drugi brzim tem-
pom izvodenja. Pauza izmedu plesova iznosila je deset
sekundi. Prije pocetka testiranja, ispitanici su popunili
upitnik sa sljede¢im podacima: ime i prezime, datum
rodenja, pol, tjelesna tezina, tjelesna visina, vrsta plesne
rekreacije i redovnost vjezbanja i eventualne zdravstve-
ne tegobe (na osnovu Cega je zaklju¢eno da li su svi
ispitanici bili zdravi).

Mjerenje je vrSeno na redovnim treninzima ple-
sa. Svaki trening se sastojao od 20 minuta pripremnog
dijela, 60 minuta rekreativnog vjezbanja sa pauzama

METHOD

Research sample

The research sample consisted of 93 participants of
both sexes (46 males and 47 females). The average age
for males was 49.9 years and for females was 46.7 years,
while the average age for the whole group was 48.3
years. The participants attended so called dance evening
of social dance which included 8 dances (waltz, cha cha
cha, disco hustle, samba, jive, Viennese waltz, quickstep,
and blues), and they also attended dance school classes
once a week.

Variables sampling

In this research the variables have been: the inten-
sity of the physical load (heart rate, beat/min) and energy
expenditure (kcal). Each of these has been gotten or cal-
culated separately for each participant.

Research description

The research has been carried out in three dance
schools in Slovenia; one is in Nova Gorica, another in Lju-
bljana, and the third one in Slovenj Gradec. Therefore, the
research has been carried out among participants who train
the same kind of dance, dance to the same music with the
same rhythm, but who are under the guidance of different
coaches. Each coach has freely chosen different steps and
choreographies and that is one variable that could not be
the same among the schools. Choreography in itself can
influence the intensity of dancing; however, in spite of dif-
ferent dance steps, and in regards to the recreational level
of dancing, it can be affirmed that there are no big differ-
ences in the intensity of exercising.

In order to ensure as similar conditions as possible for
the participants in different places of Slovenia, the music that
participants danced to was prepared in advance. They started
with easier dances moving toward more complex dances. The
opening dance was English waltz, followed by blues, cha cha
cha, Viennese waltz, disco hustle, samba and quickstep. The
duration of music was 2 minutes and 30 seconds. The CD
was recorded so that there was a sequence of two of the same
dances in a row: the first dance had a slower thythm while the
second dance had a faster rhythm. The break between dances
was ten seconds. Before the start of testing, the participants
had filled in a questionnaire with the following data: first and
last name, date of birth, sex, body weight, body height, the
type of dance recreation and frequency of exercising, and
possible health problems (on which basis was concluded that
all the participants were healthy).

Measuring took place during regular training sessions.
Each training session consisted of 20 minutes of prepara-
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od 10 sekundi izmedu pojedinih plesova i na kraju 15
minuta opustanja. Na taj nain je obezbjeden visok
intenzitet vjezbanja, prema kojem se svaki ispitanik
prilagodavao, shodno sopstvenim moguénostima i
sposobnostima.

Ispitanici su mjereni sistemom Polar Team?2, gdje
su podaci prikupljeni u realnom vremenu na centralnom
racunaru, a svaki od plesaca je imao svoj mjera¢ otku-
caja srca. Sistem je zasnovan na principu telemetrije.
Jak odasiljac, koji je smjeSten na odgovaraju¢em po-
jasu, prenosi podatke o vrijednosti sr¢ane frekvencije
do stacioniranog prijemnika (antene), putem bluetooth
tehnologije, pri ¢emu je maksimalan domet antene 100
metara. Takode, je prije poCetka mjerenja u racunaru
odredeno pet zona sréane frekvencije: 0-60%, 60-70%,
70-80%, 80-90% 1 90-100% od maksimalnih otkucaja.
Osim prosjecnih vrijednosti otkucaja srca u istrazivanju
bilo je znacajno utvrditi koliko su energetski zahtjevni
rekreativni ¢asovi plesa i koliko su vjezbaci aktivni sa
energetskog stanovista. Za mjerenje potros$nje energije,
izrazene u kcal, koristen je takode Polar Team?2 sistem,
koji je jedan od najpreciznijih instrumenata kalorijske
potro$nje na trziStu. Izracunati broj kalorija se zasniva
na parametrima tjelesne tezine, visine, dobi, pola, mak-
simalnog broja otkucaja srca i intenziteta vjezbanja. Po-
lar Team?2 sistem za svakog pojedinca nakon zavrSetka
vjezbanja racuna broj kalorija, ovisno o unesenim vari-
jablama. Dobijeni rezultati su koristeni za uporedivanje
potrosnje energije kod obje grupe ispitanika (muski i
zenski).

Metode obrade podataka

Za statistiCku analizu koriSten je statisticki paket
SPSS. Za potrebe istrazivanja, izraCunate su aritmeticka
sredina i standardno odstupanje za obje varijable poseb-
no kod muskih i posebno kod Zenskih ispitanika i primi-
jenjena je univarijatna analiza varijanse (ANOVA), kako
bi se utvrdilo jesu li razlike koje se javljaju izmedu razli-
citih varijabli statisti¢ki znacajne ili ne.

REZULTATI 1 DISKUSIJA

Po zavrSenom mjerenju dobijeni su sljedeci podaci:
prosjecna vrijednost sréane frekvence kod svih ispitani-
ka, maksimalan broj otkucaja srca za svakog ispitanika,
broj otkucaja srca tokom vjezbanja za svakog ispitanika
izrazen u procentima i potrosnju energije u toku treninga.

Vazan faktor za izraCunavanje i uporedivanje inten-
ziteta opterecenja plesaca predstavlja prosjecan broj ot-
kucaja srca tokom trenazne jedinice. Polar Team 2 sistem
Salje podatke prijemniku o trenutnom broju otkucaja srca

tion, 60 minutes of recreational exercising with 10 second
breaks between specific dances, and in the end there was a
15 minute relaxation period. This was to ensure the high in-
tensity of exercising and each participant adjusted himself/
herself to it according to their own abilities and skills.

The participants were measured with the Polar
Team2 system, with the data being collected in the real
time on the central computer, and each dancer had his/
her own device for measuring heart rate. The system is
based on the principle of telemetry. A strong transmitter,
which was placed at the appropriate belt, was transmitting
the data regarding the heart rate value to the stationary re-
ceiver (antenna) via Bluetooth technology, with the maxi-
mum range of the antenna being 100 meters. Additionally,
before the start of measuring, five heart rate zones were
set in a computer: 0-60%, 60-70%, 70-80%, 80-90% and
90-100% of a maximum heart rate. Apart from the aver-
age heart rate values, it was important to determine how
demanding were the recreational dancing classes and how
active were the participants in terms of energy. The Po-
lar Team2 system, one of the most precise instruments for
measuring burned calories on the market, was also utilized
for measuring the energy expenditure expressed in kcal.
The number of calculated calories is based on these pa-
rameters: body weight, height, age, sex, maximum heart
rate and intensity of exercising. The Polar Team?2 system
counted calories for each individual after the training ses-
sion depending on the entered variables. The results were
used for a comparison of the energy expenditure in both
groups of participants (males and females).

Methodology of data analysis

A software package SPSS was used for the statis-
tical analysis. For the research purposes, the arithmetic
mean and standard deviation for both variables was cal-
culated separately for male and female participants and
univariate analysis of variance (ANOVA) was applied,
so as to determine whether the differences that appear
among different variables are statistically significant.

RESuULTS AND DISCUSSION

After measuring, the following data were collect-
ed: the average value of heart rate in all participants, the
maximum heart rate for each participant, the number
of heartbeats during exercising for each participant ex-
pressed in percentages and energy expenditure during a
training session.

The important factor for calculation and compari-
son of intensity of the physical load among dancers is
the average number of heartbeats per one training unit.
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svake sekunde, tako da se u ovom istrazivanju, mjere-
njem dobilo 3600 podataka o trenutnom broju otkucaja
srca. Zbog tako velikog broja dobijenih podataka, pro-
sjecni broj otkucaja srca tokom vjezbanja je vrlo dobro
definisan.

Dobijeni podaci pokazuju da postignute maksimal-
ne postignute vrijednosti otkucaja srca nisu povezane sa
radnim opterec¢enjem. Uprkos razli¢itim individualnim
vrijednostima maksimalnog broja otkucaja srca za mus-
karce i Zene, prosjecni broj otkucaja srca je u prilicnoj
mjeri slican. Muskarci su u prosjeku imali vrijednosti 119
otkucaja u minuti (118,8+18,9), a Zene 121 otkucaj u mi-
nuti (120,9+15,2). Gledano u cjelini, prosjecne vrijednosti
otkucaja srca prakticno se ne razlikuju. Navedene vrijed-
nosti su grafi¢ki predstavljene (grafikon 1 1 grafikon 2).

Grafikon 1. Prosjecni broj otkucaja srca svakog pojedinca -
plesaci

The Polar Team?2 system sends data to the receiver about
the current number of heartbeats every second; there-
fore, this research resulted in 3600 data about the current
heartbeats. Due to the large amount of data, the average
heart rate during exercising is very well defined.

The data show that the expressed maximum heart
rate values are not related to the work load. Despite the
differences among individual values of maximum heart-
beat rate for males and females, the average heartbeat
rate is fairly equal. Men had on average 119 heartbeats
per minute (118.8+18.9), while women had 121 heart-
beats per minute (120.9+15.2). Generally looking, the
average heart rate values are virtually identical. The
mentioned values are represented via diagrams (diagram
1 and diagram 2).

Diagram 1. The average heartbeat of each individual for
male dancers

o

20 40 60 80

100 120 140 160 180
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Grafikon 2. Prosjecni broj otkucaja srca svakog pojedinca —
plesacice

Diagram 2. The average heartbeat of each individual for
female dancers

20 40 80

120 140 160 180

Na osnovu dobijenih rezultata, moze se zakljuéiti da
vecina dobijenih vrijednosti spada u podrucje umjerenog
i srednjeg intenziteta (petostepena podjela po Karpljuku,
2003). Rezultati u grafikonima 3 i 4 pokazuju da 68,4%
(65 ispitanika) vjezba u rasponu 60% -80% od svog
maksimalnog opterecenja, njih 15,8% od izvodi vjezbe
sa manje od 60% svog maksimalnog opterecenja, 13,7%
vjezba u rasponu izmedu 80% -90% od maksimalnog
opterecenja, a 2,1%, su u najvisoj zoni, koja predstavlja
90% -100% od maksimalnog opterecenja. Rezultati uka-
zuju da je ples na rekreativnom nivou dovoljno zahtjevan
oblik vjezbanja koji intenzivno utice na tijelo vjezbaca
i time pomaze u oCuvanju i unapredenju pripremljeno-
sti tijela uopste. Stavise, predstavlja idealno sredstvo za
odrzavanje odgovarajuce tjelesne tezine i dobar nacin za
razvoj aerobnih sposobnosti.

On the basis of the compiled data, it can be con-
cluded that the majority of recorded values belong to the
moderate and medium intensity range (the five zone divi-
sion according to Karpuljko, 2003). The results shown in
diagrams 3 and 4 demonstrate that 68.4% of the partici-
pants (65 of them) exercise within the 60% - 80% range
of their maximum load, 15.8% of them exercise with less
than 60% of their maximum load, 13.7% exercise within
the range between 80% - 90% of their maximum load,
and 2.1% are in the highest zone which represents 90%
- 100% percent of the maximum load. The results show
that recreational dancing is a fairly demanding form of
exercising which has an intense impact on the body of an
exerciser, and consequently it helps body maintenance,
development and fitness in general. What is more, it is
an ideal instrument for the maintenance of the appropri-
ate body weight and a good method for development of
aerobic abilities.
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Grafikon 3. Broj vjezbaca po trenaznim zonama (muski, Zen-
ski, svi ispitanici)

Diagram 3. Distribution of exercisers among the training
zones (male, female, entire sample)
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Grafikon 4. Najveci nivo opterecenja vjezbanja u procentima
za ukupan uzorak ispitanika

Diagram 4. The highest level of exercising load expressed in
percentages for the entire sample of participants
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Kada je u pitanju potro$nja energije za vrijeme re-
kreativnog bavljenja plesom, razlike izmedu apsolutnih
vrijednosti su znatno izraZenije nego kod prosje¢nog bro-
ja otkucaja srca. Zene su za sat vremena plesanja u pro-
sjeku potrosile 579 kcal+ 166 kcal (grafikon 6), dok su
muskarci u istom razdoblju potrosili 769 kcal + 296 kcal

When it comes to the energy expenditure during the
time of recreational dance engagement, the differences
between absolute values are considerably more pro-
nounced than with the average heartbeat. Women spent
579 kcal+ 166 kcal on average (diagram 6) in one hour
of dancing, during which time men spent 769 kcal + 296
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(grafikon 5), §to je 33% vise nego kod Zenskih ispitanika. | kcal (diagram 5), which is 33% more than women.

Grafikon 5. Potrosnja energije u kcal za muskarce (jedna Diagram 5. The energy expenditure in kcal for men (one tra-
trenazna jedinica) ining unit)
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Grafikon 6. Potrosnja energije u kcal za Zene (jedna trenazna | Diagram 6. The energy expenditure in kcal for women (one
Jjedinica) training unit)
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Zanimalo nas je jesu li te razlike, koje su bile oci-
gledne u apsolutnim iznosima intenziteta opterecenja i
potro$nji energije i statisticki znacajne? Rezultati prika-
zani u Tabeli 1 pokazuju da, u intenzitetu optere¢enju
izmedu plesaca i plesaCica nema statistiCki znacajnih
razlika, dok je kod potro$nje energije vidljiva statisticki
znacajna razlika.

Tabela 1. Rezultati jednosmjerne analize varijanse- ANOVA

We were interested whether those differences, which
were apparent in the absolute values of load intensity and
energy expenditure, were statistically significant. The re-
sults shown in Table 1 demonstrate that the intensity of
load between female and male dancers is not statistically
significant, while there is a statistically significant differ-
ence when it comes to the energy expenditure.

Table 1. Results of one way analysis of variance- ANOVA

Muski / Men (N=46)

Zenski / Women (N=47)

Aritmeticka Standardno Aritmeticka Standardno
sredina / odstupanje / sredina / odstupanje / E (F)
| Arithmetic | Standard | Arithmetic | Standard P
mean deviation mean deviation
sréani otkucaj (udarci/min) /
I Heartbeat (beat/min) 118,81 18,58 120,90 15,20 0,359 ,554
potroSnja energie (Kcal) / 769,13 296,48 579,36 166,43 14,568 000*

| Energy expenditure (Kcal)

(Legenda: F= odnos, p(F)= nivo statisticke znacajnosti F
odnosa, *= statisticki znacajna razlika na nivou 5% greske)

Kada je u pitanju potrosnja energije, mora se imati
na umu da na istu uti¢e vise faktora: sastav, pol i starost
(predstavljaju bazalni metabolizam), te prehrambeni
faktor i tjelesna aktivnost. Potros$nja energije za bazalni
metabolizam je popriliéno konstantna. Bazalni meta-
bolizam predstavlja 60-75% svih potrebnih kalorija u
jednom danu (Mayo Clinic, 2011).

Istrazivanje mjernim sistemom Polar Team 2 je
bilo prvo u oblasti rekreativnog plesa u Sloveniji. Dobi-
jeni podaci pokazali su da je rekreativni ples sa stano-
viSta opterecenja i potrosnje energije znatno slozenije
podrucje, nego $to to izgleda na prvi pogled. Razlog za
to moze se pripisati slozenoj strukturi kretanja u plesu i
razlicitot plesnih stilova i plesnih koreografija, jer svaki
ples na svoj naéin trazi drugaciji intenzitet pojedinca u
plesu.

Do danas nije bilo puno istrazivanja za mjerenje
opterecenja i potros$nje energije kod plesaca. Univerzitet
u Wisconsinu, u slu¢aju istrazivanja rekreativnog plesa
zumbe je ustanovio da se vjezbanjem postiZe prosjecno
154 otkucaja u minuti, §to je ¢inilo 79% od maksimal-
nog broja otkucaja srca. Mjerenja u ovom istrazivanju
su pokazala da je kod rekreativnih plesaca prosjecna
vrijednost otkucaja srca u znacajnoj mjeri manja (120
otkucaja u minuti), §to je razumljivo, s obzirom na ra-
zli¢itost ove dvije plesne aktivnosti.

Veca odstupanja su prikazana i u potro$nji ener-
gije. Istrazivanje na Univerzitetu u Wisconsinu govori
0 prosjecnoj potrosnji 570 kcal, iz Adelphi Sveucilista

(Legend: F= relationship, p(F)= level of statistical signifi-
cance of F relationship, *= statistically significant difference
at the level of 5% error)

As for the energy expenditure, one has to have in
mind that it is influenced by several factors: composition,
sex and age (these represent the basal metabolism), the nu-
tritional factor and body activity. The energy expenditure
is fairly constant for the basal metabolism. The basal me-
tabolism accounts for about 60 — 75% of all the necessary
calories in one day (Mayo Clinic, 2011).

The research that utilized the Polar Team 2 system
was the first such in the area of recreational dance in Slo-
venia. The compiled data showed that there is more com-
plexity in recreational dance than meets the eye when one
is observing the physical load and energy expenditure in
it. This might be due to the complex movement structure
in dancing and different dance styles and choreographies,
because each dance requires different intensity from an in-
dividual.

So far, there has not been much research dealing with
measuring of dancers’ physical load and energy expendi-
ture. In a research of recreational Zumba dance from the
University of Wisconsin, it has been established that ex-
ercising brings the heart rate to 154 heartbeats per min-
ute, which was 79% of the maximum heartbeat. In this
research, measurements have shown that recreational
dancers have a notably lower average heartbeat value (120
heartbeats per minute), which is understandable consider-
ing the difference between these two dancing activities.

Larger discrepancies have been noticed also when it
comes to the energy expenditure. The research from the
University of Wisconsin marked that the average expendi-
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396-444 kcal, a ispitanici u ovom istrazivanju 783 kcal,
sve za sat vremena treninga. Takve razlike dijelom se
mogu objasniti time $to se radi o razli¢itim vrstama ple-
sa odnosno rekreativnog plesa, koji se ne izvode u istom
tempu (intenzitetu) i varijacijama u plesnim koreogra-
fijama, ali i razlikama u starosti ispitanika. Osim toga, i
sam intenzitet u velikoj mjeri ovisi o ucitelju plesa- ko-
liko je on u stanju motivisati vjezbace.

U istrazivanju potro$nje energija plesaca drus-
tvenih plesova u okviru istrazivanja na Mayo Clinici,
dobijeni su podaci da je potrosnja 400-800 kcal za sat
vremena vjezbanja, ovisno uglavnom o stilu plesa koji
se obavlja. Rezultati u ovom istrazivanju su pokazali da
su plesaci prosjecno potrosili 769 kcal / sat, plesacice
579 kcal / sat, odnosno za cjelokupan uzorak ispitanika
prosjecno 674 kcal / sat, §to se slaze sa rezultatima iz
klinike Mayo.

Do razli¢itih rezultata je doSao Vaszily (2005). Na-
ime, on je ustanovio da je prosjecna potrosnja energije
u 265 kcal / sat, §to je znatno manje od gore navedenih
istrazivanja. S obzirom na ¢injenicu da nije bilo mo-
guce dobiti dovoljno precizne informacije o izvrSenom
mjerenju, razlike se mogu se tumaciti na viSe nacina.
Ispitanici u ovom istrazivanju su aktivno plesali tokom
cijelog sata, §to i nije uvijek praksa u rekreativnim drus-
tvenim plesovima. Sam proces ucenja u rekreativnim
plesovima prati ¢esto mirovanje. Takode, ovi rezultati
se odnose na jednu starosnu grupu i trebalo bi isto istra-
Zivanje ponoviti sa drugim uzrastom.

ZAKLIUCAK

Istrazivanje je sprovedeno sa ciljem bio da se utvr-
di postojanje statisticki znacajne razlike u intenzitetu
trenaznog opterecenja i potroSnji energije kod plesaca
i plesacica rekreativnog plesa. Univarijatnom analizom
varijanse (ANOVA) utvrdeno je da razlike u intenzitetu
opterecenja plesaca i plesacica rekreativaca nisu statistic-
ki znacajne, dok je kod potrosnje energije utvrdena stati-
sti¢ka znac¢ajnost na nivou p= .00. Na osnovu dobijenih
rezultata moze se zakljuciti da je rekreativni ples sa sta-
novista intenziteta opterecenja i potrosnje energije znat-
no sloZenije podrucje, nego §to to izgleda na prvi pogled.
Takode, dobijeni rezultati se podudaraju sa nekim rezul-
tatima dosadasnjih istrazivanja, ali i daju veliki znacaj
primjeni Polar Team 2 sistema kao mjernog uredaja, koji
se pokazao kao precizan, pouzdan i jednostavan za upo-
trebu. Ovo istrazivanje dalo je veliku koli¢inu podataka
i na osnovu dobijenih rezultata omogucena je objektivna
komparacija s raznim drugim oblicima sportske rekrea-
cije u Sloveniji i Sire, te na taj nacin je stvorena pretpo-

ture was 570 kcal, while in a research from Adelphi Uni-
versity it was 396 — 444 kcal, and the participants of this
research spent 783 kcal during one hour of training. These
differences can be partly explained by the fact that those
are different types of dance, i.e. recreational dance, which
are not performed in the same rhythm and with the same
variations, and also by the differences in age of the partici-
pants. In addition, the intensity itself greatly depends on
a dance coach — to what extent he/she is able to motivate
dancers.

In a research performed at Mayo Clinic about danc-
ers’ energy expenditure in social dances, the obtained data
showed the expenditure of 400-800 kcal per one hour of
exercising, depending on the style of dancing in question.
The results in this research showed that the male dancers
spent 769 kcal/hour on average, while the female dancers
spent 579 kcal/hour, with the total for the entire sample
of participants being 674 kcal/hour, which is in agreement
with the Mayo Clinic results.

Vaszily (2005) got different results. Namely, he
found that the average energy expenditure was 265 kcal/
hour, which is significantly less than what the previously
mentioned pieces of research got. Considering the fact that
there was no possibility of getting the sufficiently accurate
information about the advancement of measurement, the
differences can be interpreted in several ways. The par-
ticipants in this research danced actively during the whole
hour, which is not always common in recreational social
dances. The process of learning in recreational dances in-
volves frequent resting periods. Additionally, these results
apply to one age group and the same research should be
repeated with another age group.

CoONCLUSION

the research has been carried out with the aim of
determining the existence of statistically significant dif-
ference in the intensity of training load and the energy
expenditure with female and male dancers of recreation-
al dance. The univariate analysis of variance (ANOVA)
showed that the differences between male and female
dancers in the intensity of the physical load are not statis-
tically significant, while in regards to the energy expen-
diture there was a statistically significant difference at the
level of p=.00. Based on the results, it can be concluded
that recreational dance is much more complex than meets
the eye when one is observing the physical load and en-
ergy expenditure in it. Furthermore, the results correlate
with some of the results of the previous research, and also
give a great importance to the application of the Polar
Team? system as a measuring device which proved to be
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stavka za daljnja istrazivanja. Dobijeni rezultati mogu se
koristiti u programiranju treninga rekreativnog plesa.
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Apstrakt: Karate klub kao sportska organizacija kon-
stitutivno je definisana kao specifican organizacioni si-
stem koji ima svoju odgovarajucu strukturu, koja se, u
prvom redu, odnosi na fizicke elemente i informacione
veze. U praksi strukturu vecine karate klubova uglav-
nom karakteriSe postojanje dva segmenta - organizaci-
oni blokovi i operativne aktivnosti. Operativne aktivno-
sti su najodgovornije za realizaciju postavljenih ciljeva,
jer se kroz njih vr$i protok ljudi - korisnika usluga i
ljudskih resursa organizacije. S obzirom da danas kara-
te klubovi u najve¢em broju egzistiraju kao udruzenja
(neprofitne organizacije), na njih se sasvim aplikativno
odnosi teorijsko stanoviste da uspeh neprofitnih orga-
nizacija upravo zavisi od ¢injenice koliko efektivno i
efikasno zadovoljavaju potrebe svojih korisnika. Odno-
sno, u kojoj meri raspolazu organizacionim kapacite-
tima koji su u stanju da ,,sportskom trzistu“ isporuce
efektivnu uslugu.

Takode, kompleksnost ciljeva karate kluba kao nepro-
fitne sportske organizacije imanentna je i sloZzenom
individualnom dozivljaju konzumenta usluge u celini,
¢ime se profilise paznja davaoca usluge ka zadovolj-
stvu korisnika. Stoga je pitanje adekvatne percepcije
relacije ,kvalitetna usluga — zadovoljstvo korisnika“
veoma kompleksno, suptilno i delikatno, te esto zavisi
prevashodno od razli¢itih pogleda korisnika i njihovog
shvatanja (poimanja) kvaliteta. Ovo se, svakako, mora
uzeti u obzir prilikom razlicitih aktivnosti evaluacije od
strane menadzmenta sportske organizacije.

Empirijsko istrazivanje koje je realizovano na uzorku
od 215 ispitanika korisnika usluga karate kluba ,,Yu Ka-
rate Do* iz Novog Sada imala je za cilj uvtrdivanje po-
jedinih ¢inilaca kojima se moze vrsiti valorizacija rada
i kvaliteta usluga koje pruza klub, na osnovu percepcije
i zadovoljstva neposrednih korisnika. Dobijeni rezultati
su pokazali da korisnici usluga predstavljaju znacajnu
odrednicu valorizacije njegovog rada, s obzirom da
kroz svoje stavove i miSljenja iskazuju vrlo precizne
i eksplicitne odrednice o pojedinim ¢iniocima sistema
usluga i rada kluba.

Kljuéne reci: sportske usluge, korisnici, karate klub.

Abstract: A karate club as a sports organization is
constitutively defined as a specific organizational sys-
tem which has its appropriate structure that primarily
relates to physical elements and informational commu-
nication. In practice, the structure of most karate clubs
is mainly characterized by the existence of two seg-
ments: organizational units and operational activities.
Operational activities are the most responsible for real-
ization of goals, because through them there is a flow of
people such as service users and human resources of an
organization. Considering that nowadays karate clubs
mostly exist as associations (non-profit organizations),
a theoretical assumption that the success of non-profit
organizations depends on the effective and efficacious
meeting of their users’ needs definitely applies to them,
namely, it depends on their organizational capacity to
deliver an effective service to the “sports market”.
Furthermore, the complexity of a karate club’s goals
as a non-profit sports organization is also bound by the
complex individual experience of consumers in gen-
eral, which directs attention of the service providers to-
ward satisfaction of their users. Therefore, the question
of adequate perception of the relation between “quality
service” and “satisfaction of users” is very complex,
subtle, and delicate, and it often primarily depends on
different views of users and their understanding (no-
tions) of what quality is. This, surely, has to be taken
into consideration during different evaluative activities
performed by the management of a sports organization.
The goal of the empirical research realized on a sample
of 215 participants, the service users of “Yu Karate Do”
club from Novi Sad, was to determine specific factors
which can be used for evaluation of work and service
quality provided by a club based on the perception and
satisfaction of its immediate users. The results showed
that the users represent a significant determinant in
evaluation of the club’s work, considering that through
their attitudes and opinions they express very precise
and explicit determinants about certain factors in the
service system and the work of the club.

Key words: sports services, users, karate club.
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Uvop

Kada se razmatraju pitanja razlic¢itog konteksta pru-
Zanja usluga u savremenom Zivotnom i radnom okruze-
nju, neophodno je poéi od konstatacije da su usluge (u
najSirem kontekstualnom obuhvatu) rezultat umnih i/ili
fizickih (drustveno-korisnih) delatnosti koje sustinski
nisu proizvodnog karaktera. Posmatrane na ovaj nacin
usluge se javljaju i u sportskoj delatnosti, kao karakteri-
sti¢noj drustvenoj sferi vanprivrednog karaktera.

U najSirem smislu moze se re¢i da usluge pred-
stavljaju dela, procese i performanse (Vargo & Morgan,
2005). Usluga ukljucuje sve ekonomske aktivnosti ¢iji
je rezultat neopipljiva forma (gledano u celini), koja
se uglavnom trosi na mestu gde se i proizvodi, te pru-
7a korist za osobu koja tu uslugu koristi (kupuje). Jedna
od najprisutnijih definicija u savremenoj literaturi kaze
da je usluga svaka aktivnost ili korist koju jedna strana
nudi drugoj i koja je sustinski neopipljiva i ne rezultira u
vlasnistvu nad bilo ¢im. Njena proizvodnja moze, ali ne
mora biti povezana sa fizicki opipljivim dobrom (Vargo
& Morgan, 2005; prema: Popovi¢, 2012, str. 17).

Za kreiranje i distribuciju usluga neophodno je ima-
ti u vidu i pojam usluznog ambijenta, koji obuhvata ra-
zli¢ite elemente fizickog okruZenja i atmosferu u kojoj
se usluga obavlja. Njime se znatno uti¢e na sam proces
pruzanja usluge, kao i na percepciju potrosaca (korisni-
ka/konzumenta) (Gronroos, 2002).

Sport kao i svaka javna delatnost treba da ¢oveku
pruzi odredenu uslugu. Sportske usluge treba da budu
dostupne najsirim slojevima drustva jer zadovoljavaju
razliCite potrebe i imaju razli¢ito dejstvo na potencijal-
ne korisnike (Popmihajlov-Zeremski, 2010, str. 10). Za
sportsku uslugu se moze re¢i da predstavlja odredeno
delovanje, aktivnost ili akciju u kojoj davalac usluge (s
jedne strane) usmerava svoju ponudu korisniku usluge
(s druge strane), u vidu telesnih vezbi, sportske obuke,
aktivnog odmora, zabave, ili pak, psihofizickih zadovolj-
stava (Nesi¢, 2008). Sportska usluga se moze pojaviti u
samostalnom obliku, kao Cista sportska usluga (aerobik,
sportska masaza, sportska obuka i sl.), ili u kombinaciji
sa drugim sportskim proizvodima (npr. koris¢enje sprava
i rekvizita u sportskim centrima i/ili klubovima sa uslu-
gama struc¢nog lica koje vodi vezbovni proces, i sl.). Da
bi objekti razmene bili i proizvod, moraju da ispunjavaju
neke od uslova i to: da usluga bude takva da zadovoljava
potrebe; da ima upotrebnu vrednost, odnosno da nekome
koristi 1 da je neko treba, te da ima prometnu vrednost
(Nesi¢ & Popmihajlov-Zeremski, 2011).

Danas se u svetu menadzmentskog upravljanja or-
ganizacijama neprofitnog sektora, a posebno u svetlu

INTRODUCTION

When we consider matters of different contexts
where services can be provided in modern life and work
environment, it is necessary to start with the assertion that
services (in their broadest contextual scope) are a result of
mental and/or physical (socially useful) activities which
are not essentially characterized by production. Observed
in this way, services occur both in the sports industry as
well as in a peculiar non-economic social sphere.

In the broadest sense, it can be said that services
are actions, processes, and performances (Vargo & Mor-
gan, 2005). A service includes all economic activities
which result in intangible commodity (generally looking),
which is mainly spent at the place where it is produced,
and provides benefits for a person who uses (purchases)
the service. One of the most common definitions in the
contemporary literature says that a service is any activ-
ity or benefit that one party offers to another which is es-
sentially intangible and does not result in the ownership
of anything. Its production may or may not be affiliated
with physically tangible goods (Vargo & Morgan, 2005;
according to: Popovi¢, 2012, p. 17).

For creation and distribution of services it is necessary
to have in mind the concept of the service environment that
includes various elements of the physical environment and
atmosphere in which the service is performed. It has a sig-
nificant impact on the process of providing services, as well
as on the perception of consumers (users) (Gronroos, 2002).

Sport as any public activity should offer a person a
particular service. Sports services should be available to the
widest ranges of society because they satisfy different needs
and have different effects on potential users (Popmihajlov-
Zeremski, 2010, p. 10). It can be said that a sports service
represents a specific work, activity or action in which the
service provider (on one side) directs its service toward the
client (on the other side), in the form of physical exercises,
sports training, active holidays, recreation, or psychophysical
pleasures (Nesi¢, 2008). A sports service can occur in an inde-
pendent form, as a pure sports service (acrobics, sports mas-
sage, sports training, etc.), or in combination with other sports
products (e.g. the use of gear and equipment in sports centers
and/or clubs with an assistance of a professional responsible
for conducting the training process, etc.). In order for the ex-
change objects to be products, they must fulfill some of the
conditions, namely: that a service is such as to meet the needs;
that it has a practical value, i.e. that it is useful for someone
and that someone needs it, and that it has an exchange value
(Nesi¢ & Popbmihajlov-Zeremski, 2011).

There is a prevalent viewpoint in today’s world of
management of non-profit organizations, especially hav-
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marketinskog pristupa upravljanja promenama, jasno
pozicioniralo stanoviste da uspeh neprofitnih organizaci-
ja upravo zavisi od Cinjenice koliko efektivno i efikasno
zadovoljavaju potrebe svojih korisnika (Kaplan, 2001).
Kako su karate klubovi kao sportske organizacije u ve¢ini
slu¢ajeva organizaciono neprofitno orijentisani moze se
govoriti o0 veoma znac¢ajnoj aplikativnosti prethodne kon-
statacije, posebno u svetlu odgovora na pitanje - koliko
su odgovorne, pre svega, prema svojim klijentima (kori-
snicima usluga), ali i prema donatorima, javnim izvorima
finansiranja, itd. Odnosno, u kojoj meri raspolazu orga-
nizacionim kapacitetima koji su u stanju da ,,sportskom
trzistu* isporuce efektivnu uslugu (Daci¢, 2014).

Takode se u ovom kontekstu mora imati u vidu i to
da je kompleksnost ciljeva neprofitnih organizacija (pa
tako i karate klubova) imanentna slozenom individual-
nom dozivljaju konzumenta usluge u celini (pa tako i
njenog kvaliteta), profiliSu¢i paznju davaoca usluge ka
zadovoljstvu korisnika. Pored objektivnog dozivljaja
usluge (i njenog kvaliteta) postoji i subjektivni faktor
koji veoma zavisi od licnih karakteristika, uverenja i
ocekivanja, individualnih obrazaca usvojenih sistema
vrednosti, navika, stremljenja i Zelja, itd. (prema: Evans
& Lindsey, 2010). Stoga je pitanje adekvatne percepci-
je relacije ,.kvalitetna usluga — zadovoljstvo korisnika“
veoma kompleksno, suptilno i delikatno, te Cesto zavisi
prevashodno od razli¢itih pogleda korisnika i njihovog
shvatanja (poimanja) kvaliteta (Daci¢, 2014, str. 33).
Ovo se, svakako, mora uzeti u obzir prilikom razlici-
tih aktivnosti evaluacije od strane menadzmenta karate
kluba.

METOD

U okviru Sire istrazivacke studije (Daci¢, 2014), a
vezano za aspekt ovog rada, primenom Servej metoda
bila je obuhvacena i identifikacija individualne percepci-
je zadovoljstva korisnika pojedinim elementima iz siste-
ma sportskih usluga karate kluba.

Uzorak ispitanika sacinjavalo je 215 korisnika
sportskih usluga karate kluba “Yu Karate Do” iz Novog
Sada. Utvrdivanje percepcije resursnih elemenata iz si-
stema sportskih usluga ovog kluba, kroz identifikaciju
zadovoljstva njegovih nesporednih korisnika, izvrSeno
je putem dva indikatora (anketnih pitanja): 1) ¢ime su
korisnici usluga kluba najzadovoljniji, i 2) ¢ime korisnici
usluga kluba nisu zadovoljni.

Podaci prikupljeni u empirijskom delu istrazivanja
sredeni su i uneti u bazu koja je formirana u aplikativnom
statistickom programu SPSS, a zatim su podvrgnuti od-
govarajuéim statistickim procedurama.

ing in mind a marketing approach to change management,
that the success of non-profit organizations depends on the
fact how effectively and efficiently they meet the needs
of their customers (Kaplan, 2001). Since karate clubs as
sports organizations in most cases function as non-profit
organizations, this indicates very significant applicability
of the previous observations, particularly, in regards to the
question - how accountable are they, primarily to their cli-
ents (service users), but also to donors, public sources of
funding, etc. That is, what is the extent of their organiza-
tional capacities to deliver an effective service to “sports
market” (Daci¢, 2014).

Furthermore, in this context one has to have in mind
that the complexity of goals of non-profit organizations
(and thus karate clubs) is also bound by a complex individ-
ual experience of consumers of a service in general (thus
its quality), which directs the attention of service providers
toward satisfaction of their users. In addition to the objec-
tive experience of a service (and its quality), there is a sub-
jective factor that is highly dependent on personal char-
acteristics, beliefs and expectations, individual patterns,
adopted value systems, habits, aspirations and desires,
etc. (According to: Evans & Lindsey, 2010). Therefore,
the issue of adequate perception of the relation between
“quality service” and “customer satisfaction” is very com-
plex, subtle and delicate and often primarily depends on
users’ different views and their understanding (notions) of
what quality is (Daci¢, 2014, p. 33). This, surely, has to
be taken into account during different evaluative activities
performed by the management of a karate club.

METHOD

As a part of a wider research study (Daci¢, 2014),
and related to an aspect of this work, identification of
individual perceptions of customer satisfaction with in-
dividual elements of the sports service system of a karate
club was performed via the survey method.

The sample consisted of 215 users of sports services
of a karate club “Yu Karate-Do” from Novi Sad. Deter-
mining perceptions of resource elements from the sports
service system of this club, through identifying the satis-
faction of its direct users was carried out via two indica-
tors (survey questions): 1) what makes the customers of
the club most satisfied, and 2) what makes the customers
of the club dissatisfied.

Data collected in the empirical part of the research
have been arranged and inserted into the database which
was formed in the applicative statistical program SPSS,
and then the data were subjected to appropriate statistical
procedures.
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REZULTATI 1 DISKUSIJA

Socijalni stavovi kao motivaciona podloga coveko-
vog angazovanja u odredenoj oblasti zna¢ajni su za utvr-
divanje pojedinih karaktera same aktivnosti, posebno u
pravcu vodenja racuna o, npr: njegovim dozivljajima u
oceni i shvatanju odredene situacije, emocijama koji-
ma reaguje na spoljasnje i unutras$nje faktore aktivnosti,
akcijama kojima menja situacije, itd. Posebno je ovo
znac¢ajno u procesima koji dominiraju u sportskoj delat-
nosti, a time i u karate sportu. To znaci da stav pojedinca,
kao steCena dispozicija, poseduje snagu spremnosti da
se na odredeni nacin opaza, misli, emocionalno reaguje
i deluje.

Uvazavaju¢i ovakve teorijske odrednice deo re-
zultata istrazivanja identifikovan je kroz opste stavove
ispitanika prema karateu. Skalarne vrednosti odgovora
ispitanika, koje su i u ovom istrazivanju detektovane
pomocu skale opSteg stava prema karateu (sa 15 ajte-
ma) u celini ukazuju na egzistenciju visoko pozitivnog
opsteg stava prema karate sportu (Sv=4,16), Sto potvrdu-
je do sada identifikovano stanoviSte i iz ranijih slicnih
istrazivanja (Nesi¢, 2005) da u sportskom okruzenju kod
nas egzistira opSte misljenje o pozitivnim (drustvenim)
vrednostima karatea kao sporta. Ovako formiran stav o
opStim aspektima karate sporta kao drustvene katego-
rije, predstavlja veoma dobru motivacionu podlogu za
ukljucivanje pojedinaca u aktivnosti karate klubova, od-
nosno koris¢enja sportskih usluga odredenih karate orga-
nizacija kao mesta neposredne realizacije (prvenstveno)
trenaznog karate procesa (Daci¢, 2014). Generalno po-
zitivan stav neposrednih ucesnika u aktivnostima karate
sporta prema ovoj sportskoj grani i nekim njenim aspek-
tima je, svakako, znacajna osnova i za proces kreiranja
adekvatnih sportskih usluga u konkretnom organizacio-
no-menadzmentskom okruzenju (karate klubu).

Psiho-socijalna teorija do sada je pozicionirala sta-
noviste da je teznja za zadovoljstvom jedan od osnovnih
pokretaca coveka na akciju. Sa ovog aspekta mozemo i
posmatrati zadovoljstvo kao deo personalnih dispozici-
ja Coveka koji su u sadejstvu sa njegovim stavovima i
motivima (Dunderovi¢, 2004). Zadovoljstvo, u sustini,
predstavlja relativnu kategoriju individualnih pogleda na
stvarnost koja se moze razlikovati u zavisnosti od spo-
sobnosti, znanja, ambicija, ocekivanja, percepcija, zivot-
nih stremljenja pojedinca, itd. (Puri¢, 2007).

U ovakvom kontekstu posmatranja pojma izvrSena
je identifikacija i analizira konteksta - u kojoj su meri i
¢ime ispitanici zadovoljni, odnosno nezadovoljni, kada je
re€ o sistemu sportskih usluga u karate klubu ,,Yu Karate
Do* ¢iji su oni korisnici. Za potrebe istrazivanja u an-

REesuLTS AND DISCUSSION

Social attitudes as the motivational background of a
person’s engagement in a certain field are important for de-
termination of specific characteristics of the activity itself,
especially in regards to for example: his/her experiences
in evaluation and understanding of a certain situation, the
manner in which he/she emotionally reacts to outer and in-
ner factors of an activity, actions which he/she undertakes
to change situations etc. This is especially significant in the
processes that dominate sport and hence karate sport. This
means that the attitude of an individual, as an acquired dis-
position, has the potential to be noticed, thought, and emo-
tionally reacted and acted out in a certain way.

Taking into account these theoretical determinants,
a part of the research results has been identified through
the general attitudes toward karate. Scale values of the
responses as a whole that are based on formed attitude
about general aspects indicate the existence of a highly
positive general attitude towards the karate sport (4.16),
which is also confirmed by thus far identified standpoint
from previous similar studies (Nesi¢, 2005) that there is
a generally positive opinion in our country’s sports en-
vironment about the (social) values of karate as a sport.
Thus formed attitude about general aspects of this sport
as a social category is a very good motivational basis
for the inclusion of individuals in the activities of karate
clubs, that is, in the use of sports services of certain kara-
te organizations as places of immediate implementation
of (primarily) karate training process (Daci¢, 2014). A
generally positive attitude of direct participants in karate
activities toward this sports branch and some of its as-
pects is certainly a significant foundation for the process
of creating adequate sports services in the specific orga-
nizational and managerial environment (in a karate club).

The psychosocial theory has thus far accepted the
view that the pursuit of pleasure is one of the main drives
of human action. In this aspect we can also observe satisfac-
tion as a part of one’s personal dispositions that acts in uni-
son with a person’s views and motives (Dunderovi¢, 2004).
Satisfaction, in essence, represents a relative category of in-
dividual outlook on life which can vary depending on one’s
ability, knowledge, ambitions, expectations, perceptions,
life aspirations of an individual, etc. (Puri¢, 2007).

An analysis and identification of the context have
been carried out in the mentioned observational frame-
work of a notion - to what extent are participants sat-
isfied, that is, what makes them satisfied or dissatisfied
when it comes to the service system in the karate club
“Yu Karate Do” whose services they have been using.
For the purposes of the research, two questions (of the
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ketnom upitniku su kreirana dva pitanja (otvorenog tipa)
na koja su ispitanici odgovarali slobodnim upisivanjem
odrednica: (1) $ta im se najvise dopada u klubu i (2) Sta
im se ne dopada u klubu. Odgovori su upisivani na nacin
hijerarhijskog rangiranja po tri najkarakteristi¢nije poja-
ve (najdominantniji stepen (ne)zadovoljstva) u svakom
ajtemu.

Uvidom u distribucije odgovora ispitanika moze se
uociti hijerahijsko rangiranje pojedinih Cinilaca iz siste-
ma usluga kluba koje korisnici percepiraju u pozitivnom
kontekstu (Tabela 1). Analizom njihovog sadrzaja izdi-
ferenciralo se po devet karakteristi¢nih elemenata uslu-
ge na koje njeni ,.konzumenti” obracaju najvecu pazn-
ju. Tako se u pogledu zadovoljstva (stvari koje im se u
klubu najvise dopadaju) na prva tri mesta izdvajaju: tre-
neri, drugarska atmosfera koja vlada u klubu i kvalitet
strucnog rada. Potom slede: programi vezbanja koji se
sprovode u klubu, odnos trenera prema vezbacima (po-
sebno deci), oprema i rekviziti koji se koriste u trenaznom
procesu, organizacija kluba u celini, disciplina koja vla-
da tokom treninga i lokacija sale za veZbanje; mada u
manjem intenzitetu ispoljavanja (distribucija odgovora
ispitanika mnogo manja u odnosu na prva tri elementa
koja zajednicki obuhvataju 54,4% odgovora). Dakle re¢
je o indikatorima koji su direktno povezani, pre svega, sa
organizacijom i realizacijom trenaznog procesa.

Tabela 1. Rangiranje elemenata usluga koje se
najvise dopadaju korisnicima

open type) were created in the survey to which respon-
dents freely wrote their answers: 1) what do they like
most in the club? and 2) what do they dislike in the club?
The responses were written in a hierarchical ranking via
three most characteristic phenomena (the most dominant
level of (dis) satisfaction) in each item.

After examination of the participants’ answer distri-
bution, there can be noticed a hierarchical ranking of the
specific factors from the club’s service system that users
perceive in a positive manner (Table 1). An analysis of
their content differentiated nine distinguishing service el-
ements to which its “consumers” pay the most attention.
Thus, in terms of satisfaction (things that they like the
most in the club) there are top three things standing out:
coaches, a friendly atmosphere in the club and the qual-
ity of professional work. These are followed by: the ex-
ercise programs carried out in the club, the coach's atti-
tude toward athletes (especially children), the equipment
and gear used in the training process, organization of the
club as a whole, discipline that is present during trainings
and the location of the gym; although to a lesser intensity
of manifestation (distribution of answers is much lower
compared to the first three elements which comprise in
total 54.4% of responses). Therefore, this relates to the
indicators that are directly and chiefly associated with the
organization and implementation of the training.

Table 1. Ranking of the service elements that the
users like the most

Rang / Rank Cinilac usluge / Service factor f % Valid %
1 Treneri / Coaches 46 21,4 27,4
2 Drugarska atmosfera / Friendly atmosphere 39 18,1 23,2
3 Strucni rad / Professional work 32 14,9 19,0
4 Programi / Programs 19 8,8 11,3
5 Odnos trenera prema vezbacima / Coach’s attitude toward athletes 16 7,4 9,5
6 Oprema i rekviziti / Equipment and gear 7 3,3 4,2
7 Organizacija kluba / Club’s organization 5 2,3 3,0
8 Disciplina / Discipline 3 1,4 1,8
9 Lokacija sale / Location of the gym 1 ,5 ,6
Svega / Total 168 78,1 100,0
Bez odgovora / No response 47 219

Ukupno / Total 215 100,0

Odredeni stepen nezadovoljstva, odnosno ekspli-
citno ukazivanje na pojave koje mogu dovesti u pitanje
kvalitet usluga kluba, te se moraju prihvatiti kao znaca-
jan indikator i tacka aktivnosti kojoj menadzment kluba

A certain degree of dissatisfaction, namely, the explicit
indication of the phenomena that can jeopardize the qual-
ity of service in the club, must be accepted as a significant
indicator and a focal point to which the club’s management
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mora posvetiti mnogo vecu paznju, iskazan je dominan-
tno kroz, takode, devet indikatora (Slika 1). U pogledu
nezadovoljstva (nedopadanja) korisnika na prva tri mesta
se nalaze elementi usluga: velicina prostora u kome radi
klub (odnosno, realizuje trenazni proces), veli¢ina, broj i
higijena u sviacionicama i higijena u toaletima. Ovi indi-
katori imaju i najvecu distribuciju medu odgovorima is-
pitanika (vidljivo kroz apsolutne frekvencije- 90 ispitani-
ka, odnosno 41,6%). Potom slede elementi: guzva u sali
za vezbanje u pojedinim trenaznim grupama (uglavnom
kada je re¢ o mladim uzrasnim kategorijama vezbaca,
odnosno polaznicima ,karate $kole“), naporni treninzi
(najve¢im delom se ovo odnosi na percepciju od strane
povremenih rekreativnih vezbaca), vezbanje bez kimo-
na (kao najkarakteristi¢nijeg obeleZja karatea), lokacija
sale (u ovom kontekstu se pojavljuju iskljucivo roditelji),
oprema i rekviziti (u smislu njihove istroSenosti).

Ne dopada se

Slika 1. Frekvencije elemenata usluga koje se ne dopadaju
korisnicima

Uporedivanjem distribucija odgovora razlicitih kate-
gorija ispitanika na pitanje vezano za dopadanje, odnosno
nedopadanje, a koje je povezano sa njihovom percepcijom
pojedinih Cinilaca iz sistema sportskih usluga kluba, uoce-
ne su i statisticki znacajne razlike. To potvrduju i rezultati
kontingencijske analize gde se moze uociti distribucija po
vaznosti koje ispitanici razlic¢itog korisnickog statusa prida-
ju pojedinim elementima usluga. Tako, na primer, takmicari
su najzadovoljniji (Tabela 2) elementima koji se odnose na
trenere koji sa njima rade, atmosferu koja vlada u klubu (pre,
za vreme i nakon treninga) i kvalitet strucnog rada; dok su
najkriti¢niji prema sviacionickom prostoru (veli€ini 1 higije-
ni), velicini prostora u kome klub realizuje svoje aktivnosti i
higijeni toaleta. Sa druge strane, roditelji (kao karakteristicni
eksterni stejkholderi) su najzadovoljniji kvalitetom strucnog
rada 1 odnosom trenera prema deci, $to je uopste povezano sa
pozitivnom percepcijom trenerskog kadra u ovom klubu; dok
su najkriti¢niji prvenstveno u odnosu na velicinu prostora u
kojem klub radi i higijenu toaleta (dok ostali elementi usluge
gotovo i da nisu eksplicitno navodeni) (Tabela 3).

must devote much more attention; this is also clearly ex-
pressed through the nine indicators (Figure 1). In terms of
users’ dissatisfaction (dislikes), the first three places belong
to the service elements: the size of the exercise room in the
club (i.e. where training takes place), the size, number and
hygiene in the locker rooms and hygiene in toilets. These
indicators have the largest distribution among the respon-
dents’ responses (visible in absolute frequencies from 90 us-
ers in this research, 41.6%). They are followed by these ele-
ments: crowd in the gym in certain training groups (mainly
with regard to the younger age groups of athletes, i.e. “ka-
rate school” attendees), strenuous training (for the most part
this applies to the perception of members who come occa-
sionally and recreationally), exercising without kimono (as
the most distinguishing feature of karate), the location of the
gym (only parents appear in this context), gear and equip-
ment (in terms of their wear and tear).

Dislikes:

Locker rooms =
= Hygienein

Exercizing

Strenuous
< without
kimonos

trainings

< Equipment
and gear

<

Figure 1. The frequency of service elements disliked by the
users

A comparison of distributions of responses through
various user categories related to the questions of liking
or disliking, which are connected to their perception of
certain factors from the club’s sports service system, re-
sulted in statistically significant differences. This is con-
firmed by the results of the contingency analysis where
one can notice the distribution according to the impor-
tance that respondents of different user status attach to
specific elements of service. Thus, for example, competi-
tors are most satisfied (Table 2) with the elements that are
connected to the coaches who work with them, the at-
mosphere in the club (before, during, and after training)
and the quality of professional work; while they are most
critical toward locker rooms (their size and hygiene), the
size of the exercise room in the club and hygiene in toi-
lets (while other service elements are not explicitly men-
tioned) (Table 3).
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Tabela 2. Distribucija odgovora o elementima usluga koje se | Table 2. Distribution of responses about the service elements
najvise dopadaju ispitanicima razlicitog korisnickog statusa which respondents of different user status like the most

Korisnicki status / User status

- > e 0] . Z
takmicar / red. rek. vezbac / pov. rek. korisnik / roditelj / parent

Cinilac usluge /
| Service element

| competitor I reg. rec. athlete | occ. rec. user

Struéni rad / 9 5 5 13 32
| Professional work 5,4% 3,0% 3,0% 7,7% 19,0%
Programi / 6 9 2 2 19
| Programs 3,6% 54% 1,2% 1,2% 11,3%
Treneri / 21 14 1 10 46
| Coaches 12,5% 8,3% 6% 6,0% 27,4%
Oprema i rekviziti / 1 2 2 2 7
/ Equipment and gear 6% 1,2% 1,2% 1,2% 4,2%
Odnos trenera prema vezbacima / 5 2 0 9 16
| Coach’s attitude toward athletes 3,0% 1,2% ,0% 54% 9,5%
Organizacija kluba / 5 0 0 0 5
| Club’s organization 3,0% 0% ,0% ,0% 3,0%
Drugarska atmosfera / 10 13 3 13 39
| Friendly atmosphere 6,0% 7,7% 1,8% 7,7% 23,2%
Disciplina / 2 1 0 0 3
/ Discipline 1,2% 6% ,0% 0% 1,8%
Lokacija sale / 1 0 0 0 1
| Location of the gym ,6% 0% ,0% ,0% ,6%
5 60 46 13 49 168

35,7% 27,4% 1,71% 29,2% 100,0%

X?=44,130 Sig.=,007 X?=44.130 Sig. =.007
Tabela 3. Distribucija odgovora o elementima usluga koje se Table 3. Distribution of responses about the service elements

najvise ne dopadaju ispitanicima razlicitog korisnickog statusa which respondents of different user status dislike the most.

Korisnicki status / User status

Cinilac usluge /

N v » ' - - z
| Service element takmicar / red. rek. vezbac /| pov. rek. korisnik / T
| competitor I reg. rec. athlete | occ. rec. user ol e
Svlacionice / 18 10 0 0 28
/ Locker rooms 15,8% 8,8% ,0% ,0% 24,6%
Veli¢ina prostora / 9 7 5 16 37
| Size of room 7,9% 6,1% 4,4% 14,0% 32,5%
Higijena toaleta / 8 7 4 6 25
/ Hygiene in toilets 7,0% 6,1% 3,5% 5,3% 21,9%
Guzva u sali/ 5 2 4 3 14
/ Crowd in the gym 4,4% 1,8% 3,5% 2,6% 12,3%
Oprema i rekviziti / 1 0 0 0 1
/ Equipment and gear ,9% ,0% ,0% ,0% ,9%
Naporni treninzi / 0 3 0 0 3
| Strenuous trainings 0% 2,6% 0% 0% 2,6%
Rad bez kimona / 1 0 0 2 3
| Exercising without kimonos 9% 0% 0% 1,8% 2,6%
Lokacija sale / 0 0 0 2 2
[ Location of the gym ,0% ,0% ,0% 1,8% 1,8%
1 0 0 0 1
,9% ,0% ,0% ,0% 9%
s 43 29 13 29 114
37,7% 25,4% 11,4% 25,4% 100,0%
X2=57,997 Sig.=,000 X?=57.997 Sig. =.000
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U svetlu ovakvih rezultata istrazivanja moze se
konstatovati da se i ovom prilikom potvrdilo poznato te-
orijsko stanoviste da razlicite potrebe ljudi u domenu fi-
zickog vezbanja, odnosno sportskog angazovanja, u prvi
plan postavljaju i pitanje moguénosti egzistencije i rea-
lizacije njihovog sadrzaja. U ovom sluc¢aju kroz oprede-
ljenje prema karate sportu. Zbog toga se moze govoriti o
karate klubovima kao relevantnim mestima za realizaciju
potreba ljudi u oblasti sporta i fiziCkog vezbanja, kroz
odabrani borilacki sport (i/ili vestinu).

U celini gledano sportske usluge karate kluba treba
da budu dostupne najsirim slojevima drustva, jer zado-
voljavaju razli¢ite potrebe i imaju razli¢ito dejstvo na
potencijalne korisnike (Nesi¢, 2008). Zbog toga se moze
smatrati da i njih treba da karakteriSe odrednica — ,,na do-
hvat ruke* svakom zainteresovanom pojedincu. Naravno
da je tesko izvrsiti sveobuhvatnu identifikaciju i klasi-
fikaciju svih sportskih 1/ili sportsko-rekreativnih usluga
koje jedan karate klub moze da pruzi svojim korisnicima,
izmedu ostalog i iz razloga $to se iz dana u dan pojavlju-
ju novi zahtevi korisnika, kao i novi modeli sportskih i
sportsko-rekreativnih sadrzaja uopste, pa tako i u sferi
borilackih sportova (time i karatea). Medutim, dosadas-
nja praksa, pokazala je da se najveci broj usluznih ak-
tivnosti moze svrstati u Cetiri osnove kategorije (Nesic,
2013), sto moze svakako biti aplikativno i u odnosu na
karate: 1) usluge u mestu stanovanja korisnika, 2) usluge
van mesta stanovanja korisnika, 3) aktuelne i nove us-
luge, i 4) ostale (pratece) usluge vezane za karate sport.

ZAKLIUCAK

Istrazivanje je pokazalo da se upravo usluge u me-
stu stanovanja neposrednih korisnika, sa aspekta karate
kluba kao “davaoca” usluge, moraju ozbiljnije tretirati i
razvijati, naro€ito u pogledu odnosa menadzmenta kluba
prema direktnim korisnicima koji mogu imati razliite
korisnicke i/ili stejkholderske uloge. Odnosno, da se ko-
risnici usluga karate kluba u mestu svoga stanovanja mo-
raju smatrati (i prihvatati) kao aktivni i relevantni ¢inioci
njegove poslovne valorizacije.

Rezultati istrazivanja u kojem su detektovani stavo-
vi 1 zadovoljstvo ispitanika prema pojedinim aspektima
sistema sportskih usluga karate kluba ,,Yu Karate Do*, a
koji su u razli¢itim ulogama i sa specificnim razlozima
bili njihovi korisnici, omoguéili su identifikaciju eleme-
nata na osnovu kojih je moguce odrediti ¢inioce hipotet-
skog modela valorizacije sistema sportskih usluga koje
ovaj klub pruza svojim korisnicima.

Konstrukt za modelovanje valorizacionih cinilaca
usluga u KK ,,Yu Karate Do* obuhvacen je identifiko-

Judging from these results, it can be concluded that
the research confirmed the well-known theoretical stand-
point that people’s different needs in the field of physical
exercise or sports activity, bring out the question of pos-
sibility of existence and implementation of their content.
In this case, that goes through the commitment to sports
karate. Therefore, we can talk about karate clubs as rel-
evant places for realization of people’s needs in the field
of sport and physical exercise through a selected combat
sport (and/or skill).

Generally, karate club’s sport services should be
available to the widest layers of society, as they meet dif-
ferent needs and have different effects on potential users
(Nesi¢, 2008). Therefore, it is thought that they should be
characterized by designation - “within reach” to each in-
terested individual. Of course, it is difficult to make a com-
prehensive identification and classification of all sports
and/or recreational sports services that one karate club can
offer to its customers, and one reason for this is that new
user requirements appear on a daily basis, as well as new
models of sports and recreational sports facilities in gen-
eral, which also include the sphere of combat sports (and
hence karate). However, the previous practice has shown
that the largest number of service activities can be classi-
fied into four basic categories (Nesi¢, 2013), which can
certainly be also applied to karate: 1) services in the users’
place of residence, 2) services outside of the users’ place
of residence 3) current and new services, and 4) the other
(supporting) services related to karate.

CoONCLUSION

From the karate club’s perspective as the one offer-
ing services, the research has shown that the services in
the place of residence of direct users in particular ought
to be treated seriously and developed further; especially
when it comes to the relation between the club’s manage-
ment and their immediate customers who may have dif-
ferent user and/or stakeholder roles. This means that the
customers of a karate club in the place of their residence
must be considered (and accepted) as active and relevant
factors of its business evaluation.

The results of the research on certain aspects of “Yu
Karate-Do” karate club’s sport service system that have
indicated attitudes and satisfaction of the respondents,
who are club’s customers in different roles and with spe-
cific reasons, have enabled identification of the elements
that can be used as a basis for determination of hypotheti-
cal evaluation model factors for the sports service system
that this club offers to its users.

The scheme for modeling the service evaluation
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vanim istrazivackim sadrzajima, medu kojima se nalaze
i sledeci:

- Korisnici usluga karate kluba ,,Yu Karate Do“
predstavljaju znacajnu odrednicu valorizacije njegovog
rada, s obzirom da kroz svoje stavove i misljenja iskazu-
ju vrlo precizne i eksplicitne stavove o pojedinim ¢inio-
cima sistema usluga i rada kluba;

- Korisnici usluga kluba svojim vrednovanjem po-
jedinih indikatora pruzaju veoma jasne informacije me-
nadzmentu na kojim tackama svojih aktivnosti treba u
buduénosti da posvete mnogo vise paznje, kako bi una-
predili sistem usluga u klubu (to se u konkretnom slu-
¢aju, u prvom redu, odnosi na karakteristike prostora u
kojem klub realizuje svoje aktivnosti, higijenu sanitarnih
prostorija, kao i marketinske aktivnosti organizacije u
celini);

- Kriterijume uspesnosti svake sportske usluge u ka-
rate klubu neophodno je posmatrati kroz odnos — koliko
je ,isporucena“ usluga ispunila ocekivanja neposrednih
korisnika. Mada ocekivanja aktivnih korisnika mogu biti
pod uticajem razliitih faktora (modnih trendova, sport-
ske standardizacije, individualnih ciljeva, i sl.), njihovo
kreiranje percepcije same usluge, kao i njene vrednosti,
dogada se na individualnom nivou korisnika;

- Za menadzment karate kluba je zato veoma bitna
spoznaja o tome da je najznacajniji faktor organizacij-
ske 1 usluzne uspesnosti - zadovoljan korisnik (a zadovo-
ljan korisnik je samo onaj koji je koris¢enjem konkretne
sportske usluge, u konkretnom klubu, ispunio svoja oce-
kivanja). U ovakvom kontekstu su analizirani rezultati
istrazivackog prostora kojim su detektovani indikatori - u
kojoj su meri i ¢ime ispitanici zadovoljni, odnosno neza-
dovoljni, kada je re¢ o sistemu sportskih usluga u klubu
,» Yu Karate Do*. Distribucije njihovih odgovora omogu-
¢ile su hijerarhijsko rangiranje (u manifestnom prostoru)
pojedinih Cinilaca iz sistema usluga kluba koje korisnici
percepiraju u pozitivnom, odnosno negativhom kontek-
stu. Sadrzajna struktura ovih indikatora uslovila je dife-
renciranje po devet karakteristicnih elemenata usluge na
koje njihovi korisnici u klubu obracaju najvecu paznju.
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factors in the karate club “Yu Karate-Do” is included in
the identified research content, among which are the fol-
lowing:

- Service users of the karate club “Yu Karate-Do”
represent a significant determinant for evaluation of the
club’s work, considering that through their views and
opinions, they express very precise and explicit attitudes
about certain factors of the club’s service system;

- By their evaluation of specific indicators, the users
of the club’s services provide very clear information to
the management as to which of the activities they should
dedicate much more attention to in the future in order to
improve the club’s service system (in the particular case
this mainly relates to the characteristics of the area where
the club performs its activities, hygiene of sanitary facili-
ties, as well as the marketing activities of the organiza-
tion as a whole);

- The success criteria for each sport service in a
karate club should be regarded through the extent that
the expectations of the immediate users were met by a
“delivered” service. Although the expectations of ac-
tive users can be influenced by various factors (fashion
trends, sport standardization, individual goals, etc.), their
creation of the perception of the service itself, as well as
of its values, occurs at the level of individual users;

- A very important realization for the management
of a karate club is that the most significant factor of or-
ganizational and service performance is - a satisfied cus-
tomer (and a satisfied customer is only the one who satis-
fied his/her needs by using a specific sport service in a
particular club). In this context, the research results have
been analyzed and indicators have been detected — what
is the extent of satisfaction and what made respondents
satisfied or dissatisfied regarding the sports service sys-
tem of “Yu Karate-Do” club. The distribution of their re-
sponses has enabled hierarchical ranking (in the manifest
space) of certain factors from the club’s service system
that users perceive in a positive or negative manner. The
content structure of these indicators has caused the dif-
ferentiation of nine characteristic service elements that
the club’s customers pay the most attention to.
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Sazetak: Analizom situacione efikasnosti 47 utakmi-
ca u obe faze takmicenja sa Evropskog prvenstva u ru-
kometu odrzanog 2012. godine u Srbiji utvrdena je situ-
aciona efikasnost Sutiranja na gol sa Sest pozicija (Sut sa
6 m, Sut sa 9 m, Sut sa 7 m, Sut iz prolaza, Sut sa krila i Sut
iz kontra napada), sa napomenom da je svaki Sut sa ovih
pozicija analiziran kao uspjesno Sutiranje ili neuspjesno
Sutiranje. Uzorak je bio podijeljen u dvije grupe (pobje-
da i poraz). Rezultati deskriptivne statistike su pokazali
razlike prosjecnih rezultata u svim varijablama izmedu
pobjednickih i porazenih ekipa. Znacajnost razlika je
provjerena T testom. Utvrdeno je da se prosjecni rezul-
tati izmedu pobjednickih i porazenih ekipa statisticki
znadajno razlikuju u varijablama UBG, PROC, SKRUS
i SOMNE, dok ostale utvrdene razlike nisu statisticki
znacajne na ovom nivou zakljuéivanja.

Kljucne rijeci: rukomet, Sutiranje, pogodak, T — test.

Uvop

Polazec¢i od cilja rukometne igre, po kome je po-
trebno loptu ubaciti vise puta u protivni¢ki gol, nego §to
¢e to uraditi sportski protivnik, onda se samo od sebe
namece pitanje kako to najefikasnije uraditi. PoSto je
rukomet sa pozicije strukture kretanja i strukture situ-
acije, jedna od najslozenijih ekipnih igara kojom do-
miniraju brze transformacije iz akcije u akciju (Miki¢ i
Ali¢ Parti¢, 2002), onda je situacijska efikasnost jedan
od bitnih prediktora kona¢nog rezultatskog uspjeha u
rukometu. Svaka utakmica je specificna manifestacija
svih sposobnosti, osobina, znanja i ostalih karakteristi-
ka sportasa, ali i trenera i ostale pratece logistike (Gru-
ji¢, Vuleta i Milanovi¢, 2006). Svaka sportska grana,
pa i rukomet ima svoju jedinstvenu strukturu faktora
koji uticu na sportski rezultat u njemu. Pojedinacni uti-
caj tih faktora rjeSavamo preko jednacine specifikacije
uspjeha u sportu. Vazno je da su faktori uspjesnosti u
sportu definirani hijerarhijski, $to znaci da na pocetku
niza stoje najvazniji faktori ili dimenzije, a na kraju oni
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Original Scientific Paper

A COMPARATIVE ANALYSIS
OF SHOOTING EFFICIENCY IN
HaNDBALL AT EUrO 2012

NAmm CELEé‘, MILENKO V0JvoDpIi¢?, N1JAZ SKENDER!
'Pedagogical Faculty, University of Biha¢, Bosnia and Herzegovina
’Faculty of Physical Education and Sport, Banja Luka, Bosnia and
Herzegovina

Correspondence:
Naim Celes
Jasminaim@yahoo.de

Abstract: The analysis of the situational efficiency in
47 matches in both phases of the competition at the Eu-
ropean Handball Championship held in 2012 in Serbia
determined the situational efficiency in shooting on goal
from six positions (six-meter shot, nine-meter shot, sev-
en-meter shot, a pass shot, wing shot and counterattack
shot), noting that every shot from these positions has
been analyzed either as a success or failure. The sample
has been divided into two groups (victory and defeat).
Results of descriptive statistics showed differences in
average results in all variables between successful and
unsuccessful teams. The significance of differences has
been tested by T test. It has been found that the aver-
age scores between successful and unsuccessful teams
differ significantly in variables: (UBG, PROC, SKRUS
contrite and SOMNE), while other identified differences
are not statistically significant at this level of reasoning.
Key words: handball, shooting, score, T — test.

INTRODUCTION

Given the aim of handball game, according to which it
is necessary to throw the ball into an opponent’s goal more
times than they will, an important question arises: how to do
it most efficiently. When it comes to the structure of move-
ment and structure of the situation, handball is one of the
most complex team games dominated by rapid transforma-
tion from one action to another (Miki¢ & Alic Partic, 2002),
and thus the situational efficiency is one of the most im-
portant predictors of the final score successes in handball.
Every game is a specific manifestation of all abilities, traits,
skills and other characteristics of athletes, as well as coaches
and other supporting logistics (Gruji¢, Vuleta & Milanovic,
2006). Every sport, including handball, has its own unique
structure of factors which affect its results. The individual
impact of these factors is solved with the specification equa-
tion of success in sport. It is important that the factors of
success in sport are defined hierarchically, which means that
the most important factors or dimensions are at the begin-
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koji su manje vazni (Milanovi¢, 2009). Neki autori po
Vuleta, Serti¢ i Milanovi¢ (2004) ove faktore od kojih
zavisi uspjesnost u rukometu posmatraju koz piramidu
sastavljenu od Cetiri nivoa. Upravo po njima tre¢i nivo
saCinjava situacijska efikasnost rukometasa. Prikuplja-
nje, odnosno kvantifikacija objektivnih pokazatelja si-
tuacione efikasnosti u rukometu, a i u ostalim sportskim
igrama Cest je predmet interesovanja toreticara iz pri-
mjenjene kineziologije. Sama rukometna utakmica je
veliki izvor ustaljenih i nepredvidivih situacija koje se
mogu biljeziti, a poslije 1 analizirati sa razlicitih aspe-
kata. Ovakva praksa, ranije je uvedena u kosarci (Trni-
ni¢, 1995; Dezman i Tkal¢i¢, 2002), odbojci (Jankovié,
Marelic i Milanovic, 1991; Mareli¢, 1994), i u nekim
drugim sportovima pa tek onda i u rukometu (Vuleta
i Simenc, 1989; Simenc, Vuleta, Butorac, Jerkovié i
Blaskovi¢, 1996.; Rogulj 2000.; Srhoj, Rogulj, Padovan
i Kati¢, 2001.). Koristenjem odgovaraju¢ih matema-
ticko statistickih algoritama ovako prikupljeni podaci
se obraduju i koriste u predvidanju konacnih rezultata
rukometne utakmice. Posto se Evropska rukometna pr-
venstva odrzavaju svake dvije godine to je jedinstvena
prilika da se najkvalitetniji igraci i reprezentacije anali-
ziraju u medusobnim utakmicama sa razlicitih aspekata.
Takva analiza je i sadrzaj ovog rada.

Cilj ovog istrazivanja je utvrdivanje razlika situaci-
one efikasnosti Sutiranja na gol reprezentacija ucesnica
EP u rukometu 2012. godine.

METODE RADA
Uzorak entiteta
Podaci za ovaj rad prikupljeni su sa 39 utakmica
Evropskog prvenstva u rukometu odrzanog u Srbiji od
15 — 29 Januara 2012. godine. Na ovom prvenstvu uku-
pno je odigrano 47 utakmica, ali je 8 utakmica u prvoj
fazi zavrSeno nerijeSeno pa ove utakmice nisu uzete u
analizu. Uzorak entiteta Cini 16 reprezentacija, koje su
bile rasporedene u Cetiri grupe:
Uzorak varijabli
Za ovo istrazivanje prikupljeno je 15 varijabli koje
dobro procjenjuju situacijsku efikasnost Sutiranja na gol:
1. Ukupan broj golova — UBG,
. Broj $uteva — BRSUT,
. Procenat uspjesnosti - %,
. Sut sa 7 m uspjesno — STMUS,
. Sut sa 7 m neuspjeino — STMNE,
. Sut sa 6 m uspjesno — SGMUS,
. Sut sa 6 m neuspjesno — SGMNE,
. Sut sa krila uspjesno — SKRUS,
. Sut sa krila neuspjesno — SKRNE,

O 0 3 O L B W N

ning of the series, and those less important are at the end
(Milanovic, 2009). According to Vuleta, Sertic & Milanovic
(2004), some authors observe these factors that determine
success in handball as a pyramid composed of four levels.
To them, the third level is comprised of handballer’s situ-
ational efficiency. Collection or quantification of objective
indicators of situational efficiency in handball, as well as in
other sports games is a frequent topic of interest to applied
kinesiology theorists. A handball match in its own is a great
source of established and unpredictable situations that can
be recorded and later analyzed from various aspects. This
practice has been previously introduced in basketball (Trnin-
ic, 1995; Dezman & Tkalcic, 2002.), volleyball (Jankovic,
Marelic & Milanovic, 1991; Marelic, 1994), in some other
sports, and then in handball (Vuleta & Simenc, 1989; Si-
menc, Vuleta, Butorac, Jerkovic & Blaskovic, 1996; Rogulj
2000; Srhoj, Rogulj, Padovan & Katic 2001). By using the
appropriate mathematical statistical algorithms, information
obtained in this way are processed and used in predicting
the final results of a handball match. As the European Hand-
ball Championships are held every two years, it is a unique
opportunity to analyze the best players and teams in mutual
matches from different aspects. Such analysis is the content
of this paper.

The aim of this research is to determine the differ-
ences in situational efficiency in shooting for a goal from
the part of the teams competing at the European Handball
Championship in 2012.

METHODS

The sample of entities

Data for this study were collected from 39 matches
of the European Handball Championship held in Serbia
from January 15-29, 2012. At this championship, a total
of 47 matches has been played, but 8 matches in the first
phase ended in a draw, so these games were not includ-
ed in the analysis. The sample of entities consists of 16
teams, which were assigned to four groups.

The sample of variables

15 variables that accurately assess situational effi-
ciency in shooting on goal have been collected for the
purposes of this study:

1. A total number of goals - UBG,

A number of shots - BRSUT,
The percentage of success -%
A successful seven-meter shot - STMUS,
An unsuccessful seven-meter shot - STMNE,
A successful six-meter shot - S6MUS,
An unsuccessful six-meter shot - S6MNE,
A successful wing shot - SKRUS

e A i
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10. Sut iz prolaza uspjesno — SPRUS,

11. Sut iz prolaza neuspjesno — SPRNE,

12. Sut iz kontra napada uspjesno — SKNUS,
13. Sut iz kontra napada neuspje$no — SKNNE,
14. Sut sa 9 m uspjesno — SOMUS,

15. Sut sa 9 m neuspjesno — SOMNE

METODE OBRADE PODATAKA

Prikupljeni podaci su analizirani sa aspekta fre-
kvencije Sutiranja sa posmatranih pozicija i sa aspekta
uspjesnosti odnosno neuspjesnosti Sutiranja. Posto su
ekipe koje su usle u analizu podijeljene u grupe pobjed-
nika i poraZzenih, utvrdene razlike aritmetickih sredina i
znacajnost te razlike testirali smo T — testom za velike
nezavisne uzorke. Obrada podataka je izvrSena program-
skim paketom SPSS 15.

REZULTATI I RASPRAVA

U tabeli br. 1 prikazani su prosjecni rezultati po-
smatranih varijabli za pobjednicke i poraZene ekipe na
ovom takmicenju. UocCavaju se brojcane razlike aritme-
tickih sredina analiziranih varijabli izmedu posmatranih
grupa. Na ovom prvenstvu pobjednicke i porazene ekipe
su prosjecno imale priblizno isti broj Suteva na gol (46,87
pobjednicke i 46,56 porazene). Pobjednicke ekipe su
prosjec¢no po odigranoj utakmici postizale 28,62 gola, a
porazene 25,18 golova, uz razli¢ite procente uspjesnosti
(61,31 % za pobjednicke, a 54,36 % porazene). Ovakva
procentualna situacijska efikasnost pobjednickih ekipa
je skladu sa savremenim trendovima rukometa. Ako ovu
situacijsku uspjesnost uporedimo sa sitacijskom uspjes-
no$¢u Hrvatske rukometne reprezentacije na SP 2013.
godine koja je imala 61,43 % situacijske uspjeSnosti
(Vuleta, 2013) i situacijske efikasnosti iste reprezentacije
na 20. Svjetskom prvenstvu na kome je procenat situa-
cijske uspjesnosti iznosio 62 % (Perkovac i sur., 2009),
te kompletne uspjesnosti na EP 2000. godine (63,92 %) i
SP 2003 sa (56,81 %) dobijamo jasnu predstavu na kom
nivou uspjes$nosti napada¢i u savremenom rukometu
trebaju da Sutiraju. Prosjecna frekvencija uspje$nog Su-
tiranja na gol sa pozicije sedam metara (S7TMUS) je na
strani pobjednickih ekipa. Ovakav podatak nam govori
da su pobjednicke ekipe raspolagale sa tehnicko — tak-
ticki kvalitetnijim rukometasima, koji su koristeci svoju
prednost ¢esce sticali taktiCku prednost nad igrac¢ima od-
brane i time ih primoravali da prave prekrSaje koji su se
kaznjavali sedmercem. Porazene ekipe su imale viSe ne-
uspjesnih Suteva na gol (S7MNE) sa ove pozicije. Veoma
sli¢ne prosjecne vrijednosti su obe grupe postigle u va-
rijabli (S6MUS). Poznavajuéi karakteristike ove pozicije

9. Anunsuccessful wing shot - SKRNE

10. A successful pass shot - SPRUS,

11. An unsuccessful pass shot- SPRNE

12. A successful counterattack shot - SKNUS,

13. An unsuccessful counterattack shot - SKNNE,
14. A successful nine-meter shot - SOMUS,

15. An unsuccessful nine-meter shot - SOMNE

DATA PROCESSING METHODS
The collected data have been analyzed with respect to
the frequency of shooting from the observed positions,
as well as in terms of its success or failure. Since the
teams which entered the analysis have been divided into
groups of winners and losers, the determined differences
of arithmetic means and their significance have been
tested with a T - test for large independent samples. Data
analysis was performed with SPSS 15 software package.

REesuLTS AND DISCUSSION

Table 1 shows the average results of the observed
variables for the winning and defeated teams in the com-
petition. Among these groups, the numerical differences
in arithmetic means of the analyzed variables have been
noticed. Both winning and losing teams at this champi-
onship had in average about the same number of shots
on goal (46.87 the winning teams, and 46.56 the defeat-
ed). The winning teams in average scored 28.62 goals
per game, and the defeated 25.18 goals, with different
percentages of efficacy (61.31% winning, and 54.36%
the defeated). This percentage of the winning teams’
situational efficiency is consistent with modern trends in
handball. If this situational efficiency is compared with
situational efficiency of the Croatian handball team at
the World Championships in 2013, which had 61.43%
of situational efficiency (Vuleta, 2013), the situational
efficiency of the same team at the 20th World Champi-
onships where it was 62% (Perkovac et al., 2009), the
total efficiency at the European Championship in 2000
(63.92%), and World Championship in 2003 (56.81%),
we get a clear picture on what level of efficiency modern
handball shooters need to shoot. The average frequency
of efficient shooting on goal from a seven-meter posi-
tion (S7MUS) is on the side of the victorious teams. This
information tells us that the winning teams had techni-
cally and tactically better handball players, who gained
a tactical advantage more often using their advantage
over the defence players, and thus forced them to com-
mit fouls in order to get a seven-meter penalty shot. The
defeated teams had several unefficient shots on goal
(S7MNE) from this position. Both groups have achieved
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(udaljenost od gola, ugao Sutiranja, fizicke predispozicije
igraca) i tehnike Sutiranja reprezentativaca ovakvi rezul-
tai Sutiranja su bili za o¢ekivati. NeSto slabije prosjecne
vrijednosti u varijabli (S6MNE) imale poraZene ekipe.
Ovakvu situaciju mozda mozemo pripisati kvalitetu gol-
mana pobjednickih ekipa. Evidentna razlika prosje¢nih
vrijednosti u varijabli (SKRUS) je na strani pobjednickih
ekipa koje su uspjesno Sutirale sa ovih pozicija u prosje-
ku 5,27 puta po utakmici, dok su porazene ekipe sa iste
pozicije u prosjeku imale 4,26 uspjesna Suta. Varijabla
koja prikazuje neuspjesne Suteve sa ove pozicije (SKR-
NE) pokazuje vece prosjecne vrijednosti kod poraZenih
ekipa 3,62 u odnosu na pobjednicke 3,54. Ovakvi poka-
zatelji govore da su porazene ekipe imale viSe neuspjes-
nih Sutiranja sa krilnih pozicija. Ukupna prosjecna efi-
kasnost Sutiranja sa krilnih pozicija na ovom prvenstvu
iznosi 58,96 %, Sto je za samo 1,04 % slabije od oceki-
vane uspjesnosti koja za ovakvo takmicenje iznosi oko
60 % (Czerwinski i Seco po Vuleti, 2003). Poznavajuéi
karakteristike Sutiranja sa klirlnih pozicija, sa pravom
mozemo da kazemo da ovi igraci moraju da imaju veoma
dobru tehniku $utiranja i odlicne motoricke predispozi-
cije. Ove navode potvrduje (Vuleta, 2013) podacima da
su krilni igrac¢i reprezentacije Hrvatske na SP 2013. imali
71,71 % uspjesnosti Sutiranja sa krila. Prosje¢ne vrijed-
nosti rezultata u varijablama (SPRUS i SPRNE) su vise
kod poraZenih ekipa. Vjerovatno su porazene ekipe u ne-
dostatku kolektivnih rjeSenja u fazi napada vise forsirale
individualnu igru svojih tehnicki najboljih igraca, pa iz
toga u prosjeku imaju veci broj uspjesnih pokusaja posli-
je prolaza, a isto tako imaju manji broj pogresnih pokusa-
ja prilikom Sutiranja sa ove pozicije. Drugaciji odnosi su
u prosje¢nim vrijednostima rezultata ekipa u varijablama
(SKNUS i SKNNE) gdje su uspjesnije bile pobjednicke
ekipe. Varijable (SOMUS i SOMNE) prikazuju prosjeéne
rezultate u Sutiranju sa vanjskih pozicija. Bolje prosjecne
rezultate pokazuju pobjednicke ekipe. Pobjednicke ekipe
su sa ovih pozicija imale 41,99 % uspjesnosti a porazene
36,49 %. Sve ekipe na ovom prvenstvu su u prosjeku sa
ovih pozicija imale manju efikasnost 38,88 % u odnosu
na ocekivanu od oko 50 % (Vuleta, 2003). Kvalitetniju
realizaciju Sutiranja sa vanjskih pozicija imaju vanjski
napadaci reprezentacije Hrvatske na SP 2013 i ona iznosi
55,42 % (Vuleta, 2013).

very similar average values of variable (S6MUS). Know-
ing the characteristics of this position (distance from the
goal, shooting angle, players’ physical qualities) as well
as representatives’ shooting techniques, such shooting
results were expected. The defeated teams had slightly
lower average values of the variable (SSMNE). This situ-
ation may be attributed to the quality of winning teams’
goalkeepers. An apparent difference in average values of
the variable (SKRUS) is on the side of the winning teams
who have successfully shot from these positions, in aver-
age 5.27 times per game, while the defeated teams had
4.26 successful shots in average from the same position.
These indicators show that the defeated teams had sev-
eral unsuccessful shots from the wing positions. The total
average shooting efficiency from the wing positions is
58.96% in this championship, which is only 1.04% lower
than the expected efficiency, but which is about 60% for
such a competition (Czerwinski and Seco according to
Vuleta, 2003). Knowing the characteristics of shooting
from the wing positions, we can rightfully say that these
players have to have a very good shooting technique
and excellent motor predispositions. These claims were
confirmed by (Vuleta, 2013) with the data that Croatian
national team wingers had a 71.71% shooting efficiency
from wing positions at the World Cup 2013. Average
values of the results in variables (SPRUS i SPRNE) are
higher in the defeated team. The defeated teams have
probably forced the individual game of their technically
better players in the absence of collective solutions in the
attack phase, and thus in average have a greater number
of successful attempts after a pass, as well as a smaller
number of wrong attempts when shooting from this posi-
tion. There are different relationships in average values
of results in the team variables (SKNUS and SKNNE),
where the winning teams were more successful. The
variables (S9MUS and SOMNE) show average results
in shooting from the external positions. The winning
teams show better average results. The winning teams
had 41.99% of efficiency from these positions, while the
defeated had 36.49%. All teams at this championship in
average had lower efficiency 38.88% from these posi-
tions, in relation to the expected of about 50% (Vuleta,
2003). External attackers in Croatian national team at the
World Championships in 2013 had a better realization of
shooting from the external positions, which is 55.42%
(Vuleta, 2013).
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Tabela 1. Prosjecni rezultati pobjednickih i porazenih ekipa

Legenda: UBG — ukupan

broj golova, BRSUT — broj
Sutiranja, PROC — procenat
uspjesnosti, STMUS — Sut sa 7
m uspjesno, STMNE — Sut sa

7 m ne uspjesno, S6MUS — Sut
sa 6 m uspjesno, SOMNE — sut
sa 6 m ne uspjesno, SKRUS

— Sut sa krila uspjesno, SKR-
NE — Sut sa krila ne uspjes-
no, SPRUS — sut iz prolaza
uspjesno, SPRNE — Sut iz
prolaza ne uspjesno, SKNUS —
Sut iz kontra napada uspjesno,
SKNNE — sut iz kontra napa-
da ne uspjesno, SIMUS — sut
sa 9 m uspjesno, SOMNE — sut
sa 9 m ne uspjesno

Table 1. Average results of the winning and the defeated teams

VARIJABLE / Mean Mean
/| VARIABLES POB. POR.
UBG 2862 25,18 Legend: UBG - the total
BRSUT 46,87 46,56 number of goals, BRSUT —
PROC 6131 54.36 the number of shots, PROC
— percentage of efficiency,
STMUS 3,08 2,36 S7MUS — a successful se-
S7MNE 69 113 ven-meter shot, STMNE — an
- unsuccessful seven-meter
S6MUS 513 510 shot, S6MUS — a successful
S6MNE 256 270 six-meter shot, SOMNE — an
" unsuccessful six-meter shot,
SKRUS ST 448 SKRUS — a successful wing
SKRNE 3,54 3,62 shot, SKRNE — an unsucce-
SPRUS 295 310 ssful wing shot, SPRUS — a
- successful pass shot, SPRNE
SPRNE 87 59 — an unsuccessful pass shot,
SKNUS 4,69 3,56 SKNUS — a successful coun-
- terattack shot, SKNNE — an
SKNNE 1,36 1,54 unsuccessful counterattack
S9MUS 7,05 6,79 shot, SOMUS — a successful
SOMNE 074 1,82 nine-meter shot, SOMNE — au

unsuccessful nine-meter shot.

Znacajnost utvrdenih razlika aritmetickih sredina
analiziranih varijabli provjerena je T testom za velike ne-

zavisne uzorke.

Tabela 2. Znacajnost razlika izmedu aritmetickih sredina

The significance of the differences in arithmetic

means of the analyzed variables was tested with T test
for large independent samples.

Table 2. The significance of the differences in arithmetic means

M (pobjednicke) /

M (porazene) /

Varijabla . t p
/ (winners / (the defeated
. ) . ) Legend: UBG - the total
UBG 28,62 25,18 345 ,001 number of goals, BRSUT
BRSUT 46,87 46,56 -39 697 — the number of shots,
PROC 61,31 54,36 418 000 PROC = percentage of
Legenda: UBG — ukupan — efficiency, STMUS — a
broj golova, BRSUT — STMUS 3,08 2,36 152 132 successful seven-meter
broj Sutiranja, PROC STMNE 69 113 -1,70 088 shot, STMNE — an un-
— procenat uspjesnosti, . successful seven-meter
STMUS — Sut sa 7 m S6MUS 513 510 45 ,651 shot, S6MUS — a succe-
uspjesno, STMNE — Sut sa S6MNE 2,56 2,70 -1,00 292 ssful six-meter shot,
es & S6MNE — an unsuccessful
7 m ne uspjesno, SOMUS  gxpi)s 5,72 426 211 037 ) i
— Sut sa 6 m uspjesno, - six-meter shot, SKRUS
S6MNE — ut sa 6 m ne SKRNE 3,54 3,62 -,38 ;704 — a successful wing shot,
uspjesno, SKRUS —Sut sa $pRUS 2,95 3,10 29 767 SKRNE — an unsucce-
krila uspjesno, SKRNE — SPRNE . pp ) ssful wing shot, SPRUS
Sut sa krila ne uspjesno, S 8 d 0 ,286 — a successful pass shot,
SPRUS — sut iz prolaza SKNUS 469 3,56 130 196 SPRNE — an unsuccessful
uspjesno, SPRNE - Sut SKNNE 136 1,54 1,03 303 pass shot, SKNUS — a
. jes ’ j I ’ l terattack
iz prolaza ne uspjesno, successful coun
SKNUS — $ut iz kontra SoMus 7,05 6,79 36 719 shot, SKNNE — an un-
napada uspjesno, SKNNE  sgunE 974 1182 226 026 successful counterattack

shot, SOMUS — a succe-

— Sut iz kontra napada ne
uspjesno, SOMUS — Sut sa

9 m uspjesno, SOMNE — Sut sa 9 m ne uspjesno, M — Aritme-
ticka sredina, t — t-test, p — nivo statisticke znacajnosti

ssful nine-meter shot,

SIMNE — au unsuccessful nine-meter shot, M — an arithmetic

mean, t — t-test, p — the level of statistical significance
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Rezultati T testa pokazuju da su razlike izmedu ari-
tmetickih sredina u varijablama: (UBG, PROC, SKRUS
i SOMNE) statisticki znadajne na ovom nivou zakljudi-
vanja. Ostale utvrdene razlike aritmetickih sredina nisu
statisticki znacajne. Na osnovu ovih pokazatelja mozemo
zakljuciti da se pobjednicke i porazene ekipe sa ovog pr-
venstva najvise razlikuju u ove cetiri varijable. Ovakve
rezultate objasnjavamo velikom ujednacenoscu ekipa Ciji
su pokazatelji uzeti u analizu. Posto se radi o najboljim
Evropskim ekipama ovakvi rezultati su u granicama oce-
kivanog. Sa druge strane je evidentno da su igraci ekipa,
koji najcesce Sutiraju sa ovih pozicija, a i vratari razlici-
tih tehnicko taktickog kvaliteta.

Posmatranje parametara sitaucione uspjesnosti po-
jedinih rukometasSa, a i ekipe u cjelini je jedan od neza-
obilaznih faktora u analizi napretka svakog igraca, kao
i ekipe u cjelini. Isto tako ovi parametri mogu posluziti
rukometnim trenerima u odabiru taktike i koncepcije igre
, kao 1 u pripremi ekipe za neku utakmicu ili takmicenje.

ZAKLIUCAK

Rezultati ove analize su pokazali da se situacijska
efikasnost igraca na ovom prvenstvu razlikuje izmedu
pobjednickih i porazenih ekipa. Kod vecine analizira-
nih varijabli primije¢ene su razlike prosjec¢nih rezultata
izmedu pobjednickih i poraZzenih ekipa, dok su razlike
u Cetiri varijable statisticki znacajne na blazem kriteri-
ju zakljucivanja. One ekipe koje svoju situacijsku efi-
kasnost podignu iznad 50% mogu sa pravom ocekivati
optimalne rezultate, pod uslovom da i ostali faktori budu
na zavidnom nivou. Naravno da jedno turnirsko takmice-
nje ima sasvim drugaciji karakter od jedne utakmice, pa
je rezultate ove analize potrebno tumaciti u tom pravcu.
Rukometni treneri neke pokazatelje mogu iskoristiti u
komparaciji uspjesnosti sopstvene ekipe sa ekipama koje
predstavljaju Evropski rukometni vrh.

Posmatranje parametara sitaucione uspjesnosti po-
jedinih rukometasa, a i ekipe u cjelini je jedan od neza-
obilaznih faktora u analizi napretka svakog igraca, kao i
ekipe u cjelini. Isto tako ovi parametri mogu posluziti ru-
kometnim trenerima u odabiru taktike i koncepcije igre,
kao 1 u pripremi ekipe za neku utakmicu ili takmicenje.
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T test results showed that the differences in arithme-
tic means in variables: (UBG, PROC, SKRUS and
S9MNE) are statistically significant at this level of re-
asoning. Other established arithmetic means differences
are not statistically significant. Based on these indicators,
we can conclude that the winning and the defeated teams
from this championship mostly differ in these four va-
riables. These results are explained by high uniformity
of the teams whose indicators are included into analysis.
Since these are the best European teams, such results
are within the expected limits. On the other hand, it is
obvious that the players, who usually shoot from these
positions, as well as the goalkeepers, differ in technical
and tactical quality. The observation of situational effi-
ciency parameters of certain handball players, as well as
a team as a whole, is one of the indispensable factors in
the analysis of the progress of each player and the team
as a whole. Furthermore, these parameters can be useful
to handball coaches in the selection of tactics and game
concepts, as well as in the preparation of the team for a
match or competition.

CoNcLUSION

The analysis of results showed that the situational
efficiency of players at this championship varies between
successful and unsuccessful teams. In most of the ana-
lyzed variables, we have noticed differences in average
results between successful and unsuccessful teams, while
the differences in the four variables are statistically sig-
nificant at the lenient criterion of reasoning. Those teams
who raise their situational efficiency above 50% can
rightfully expect optimal results, provided that other fac-
tors are at a high level as well. Of course that one tour-
nament competition has a completely different character
than a single game, so the results of this analysis should
be interpreted in that light. Handball coaches can use
some indicators to compare the efficiency of their team
with the teams which are at the top of European handball.
The observation of situational efficiency parameters of
certain handball players, as well as a team as a whole,
is one of the indispensable factors in the analysis of
the progress of each player and the team as a whole.
Furthermore, these parameters can be useful to handball
coaches in the selection of tactics and game concepts,
as well as in the preparation of the team for a match or
competition.

Authorship statement
The authors have contributed equally.

Financial disclosure
We declare that we have no confl icts of interest.

136

www.Ssiz-au.com



N. CELES, ET AL.
A COMPARATIVE ANALYSIS OF SHOOTING EFFICIENCY IN HANDBALL AT EURO 2012 SPORTS SCIENCE AND HEALTH 4(2):131-137

LITERATURA / REFERENCES

Dezman, B., S. Tkal¢i¢ (2002). Congruence between average general playing efficiency of bassketball teams and their rank in the round-robin
and elimination competition system. Kinesiology, 34 (2), 200-209.

Gruji¢, 1., Vuleta, D., Milanovi¢, D. (2006). Preformance indicators of teams at the 2003 men’s World handball championship in Portugal.
Kinesiology 38 (2), 164-175.

Jankovi¢, V., N. Mareli¢, D. Milanovi¢ (1991). Modeliranje i analiza igre u modernoj odbojci. Kineziologija, 23 (1-2), 13-28.

Mareli¢, N. (1994). Utjecaj situacijskih parametara u odbojci na rezultat u odbojkaskom setu. Hrvatski Sportskomedicinski vjesnik, 9 (2-3),
55-65.

Miki¢, B., Ali¢ Parti¢, M. (2002). Biomehanicka i strukturalna analiza tehnike rukometa. Tuzla: Off — Set. 7.

Milanovié, D. (2009). Teorija i metodika treninga. Zagreb: Kinezioloski fakultet Sveucilista u Zagrebu. 109.

Perkovac, G., D. Vuleta, V. Vuleta (2009). Analiza pokazatelja situacijske efikasnosti Hrvatske muske rukometne reprezentacije na 20. Svjet-
skom prvenstvu u Njemackoj. U Zborniku radova 8. [jetnje Skole kineziologa Hrvatske (453 — 458). Pore¢: Hrvatski kinezioloski
savez.

Rogulj, N. (2000). Differences in situation-related indicators of handball geme in relation to the competitive results of the teams at 1999 World
Chapionship in Egypt. Kinesiology, 32 (2), 32-74.

Srhoj, V., N. Rogulj, M. Padovan, R. Kati¢ (2001). Influenece of the attack end conduction on match result in handball. Collegium Antropolo-
gicum, 25 (2), 611-617.

Simenc, Z., D. Vuleta, M. Butorac, S. Jerkovié¢, M. Blagkovié (1996). Analiza efikasnosti igre u rukometu. UD. Milanovi¢ i S. Heimer (ur.),
Dijagnostika treniranosti sportasa: zbornik radova 3. konferencije o sportu Alpe-Jadran, Rovinj (str.136-140). Zagreb: Fakultet za
fizicku kulturu.

Trnini¢, S., N. Viski¢-Stalec, J. Stalec, D. Dizdar, Z. Brki¢ (1995). Latentna struktura standardnih pokazatelja situacijske efikasnosti u kosar-
kaskoj igri. Kineziologija, 27 (1), 27-37.

Vuleta, D. (2013). Analiza pokazatelja situacijske efikasnosti vanjskih igraca Hrvatske rukometne reprezentacije na Svjetskom prvenstvu u
Spanjolskoj 2013. godine. U Zborniku radova 22. [jetnje §kole kineziologa Hrvatske (306 — 313). Pore&: Hrvatski kinezioloski savez.

Vuleta, D., Milanovi¢, D., & Serti¢, H. (2003). Povezanost varijabli Sutiranja na gol s kona¢nim rezultatom rukometnih utakmica Europskog
prvenstva 2000. godine za muskarce. Kinesiology, 35(2), 168-183.

Vuleta, D., Z. Simenc (1989). Analiza nekaterih kazalcev uéinkovitosti igre mladinske rokometne reprezentance na VIL. svetovnom prvenstvu.

Trener-Rukomet, 25 (3).

Primljen: 21. novembar 2014. / Received: November 21, 2014
Izmjene primljene: 12. decembar 2014. / Revision received: December 12, 2014
Prihvaéen: 16. decembar 2014. / Accepted: December 16, 2014

Decembar/December, 2014 1 37



V. Bukic, C. ZIvANOVIC:

MULTIMEDISKI PRISTUP ODREDIVANJU GRANICNIH VRIJEDNOSTI ELEMENATA ZIVOTNE SREDINE SA ASPEKTA UTICAJA NA ZDRAVLIE SPORTISTA

SPORTSKE NAUKE I ZDRAVLIE 4(2):138-145

DOI: 10.7251/SSH1402138DJ

Originalni nau¢ni rad

MULTIMEDIJSKI PRISTUP
ODREPIVANJU GRANICNIH
VRIJEDNOSTI ELEMENATA ZIVOTNE
SREDINE SA ASPEKTA UTICAJA NA
ZDRAVLJE SPORTISTA

VELIKO PuUki¢, CVIJETIN ZIVANOVIC
Fakultet zdravstvenih nauka, Banja Luka, Panevropski univerzitet
., Apeiron*“ Bosna i Hercegovina

Korespondencija:
Prof. dr Veljko Duki¢
veljko.n.djukic@apeiron-uni.eu

Sazetak: Analizirani su nedostaci dana$njeg mono-
medijskog pristupa odredivanja grani¢nih koncentracija
zagadenja medija Zivotne sredine (vazduh, voda, hrana)
sa aspekta uticaja na zdravlje sportista. Na primjeru za-
gadenja zivom u dva geografska podrucja pokazana je
nekonzistentnost i neekonomicnost ocjene ugrozenosti
sportista ako su grani¢ne vrijednosti doneSene u po-
stupku za svaki medij posebno, a na primjeru zagade-
nja vazduha, vode i hrane fenolom dokazuje se da se u
razli¢itim podru¢jima mogu primjenjivati razliCite gra-
ni¢ne koncentracije za istu materiju u istom mediju uz
primjenu multimedijskog pristupa odredivanju grani¢nih
vrijednosti.

Kljuéne rijeéi: sportista, zivotna sredina, ziva, fenol.

Uvop

Cilj utvrdivanja najveceg broja grani¢nih vrijedno-
sti elemenata Zivotne sredine je dati osnovu za zastitu
zdravlja, kako osoba koje se bave sportom rekreativno,
tako i profesionalnih sportista, od negativnih ucinaka
izlozenosti tim elementima. Te se grani¢ne vrijednosti
odabiru tako da je mala vjerovatno¢a negativnih zdrav-
stvenih u€inaka uz nivoe izlozenosti ispod tih vrijednosti.
Negativni u¢inak na zdravlje sportista se u tom kontekstu
najéesce definiSe kao poremecaj fizioloskih funkcija ili
nastajanje patoloskih promjena koje uti¢u na normalno
funkcionisanje organizma ili koje mogu doprinijeti sma-
njenoj sposobnosti organizma da se zastiti od dodatnog
opterecenja (Puki¢,2008).

Grani¢ne vrijednosti se najces¢e donose na osnovu
pretpostavke zanemarivog ili prihvatljivog rizika za or-
ganizam Covjeka. Rizik je statisticki koncept. Ocjenjuje
se na osnovu odnosa nivoa izlozenosti 1 intenziteta u¢in-
ka (,,exposure-effect™) ili nivoa izlozenosti i ucestalosti
ucinka (,,exposure-response), odnosno doze i ucinka
(,,dose-response*, ,,dose-effect™).

UDC: 796.034.6:572.512
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MULTIMEDIA APPROACH
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Abstract: Weaknesses of the current monomedium
approach to determination of environmental exposure
limits (air, water, food), from the aspect of impact on the
health of sportsmen were analyzed. Applying the exam-
ple of mercury pollution in two geographical areas, one
could find inconsistency and inefficiency of the assess-
ment of the sportsmen vulnerability if the exposure limits
were made in the proceeding for each medium separately,
while in the example of pollution of air, water and food
with phenol it is proven that different limit concentration
may be applied in different area for the same elements in
the same medium applying the multimedia approach to
determination of the limit values.

Key words: sportsmen, environment, mercury, phenol

INTRODUCTION

The purpose of determination of the most limit val-
ues of the environmental elements is to give the base for
the health protection, both for the persons going in for
sports for recreational purposes and professional sports-
men, from the negative effects caused by exposure to
those elements. Such limit values are chosen in a way
that there is small probability of the negative health ef-
fects along with the level of exposure below those val-
ues. The negative impact on the sportsmen health is, in
that context, mostly defined as disorder of physiological
functions or occurrence of pathological changes which
affect normal functioning of the body or which may con-
tribute to the reduced body capacity to be protected from
the additional burdening (Djukic, 2008).

The limit values are mostly made based on the as-
sumptions of negligible or acceptable risk for the body.
The risk is the statistical concept. It is assessed based on
the exposure level and exposure-effect or the exposure
level and exposure-response, namely “dose-response”
and “dose-effect”.
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Razlikuju se dvije vrste uc¢inaka:

* ucdinci s grani¢nim vrijednostima (,,threshold effects*),
tj. uéinci intenzitet, odnosno ucestalost koji pada sa
smanjenjem izlozenosti, odnosno doze, i koji se naj-
¢eS¢e smanje na nulu prije nego je nivo izlozenosti,
odnosno doza, dosla do nule (nivo izlozenosti je po-
stigao grani¢nu vrijednost ispod koje nema ucinka),

* udinci bez grani¢nih vrijednosti (,,non-threshold
effects®), tj. ucinci kod kojih nema grani¢ne vrijed-
nosti, tj. nema tako niskog nivoa izlozenosti koja ne
bi mogla izazvati u¢inak (bilo koja izloZzenost moze
izazvati u¢inak; npr. karcinogeni u¢inci na osnovi ge-
notoksi¢nosti).

Granicne vrijednosti za prvu vrstu ucinaka dobi-
vaju se iz krivulja izlozenosti doze i u¢inka iz kojih se
ocjenjuje NOAEL (,,no-observed-adverse-effect-level®,
,»Nivo izloZenost bez ucinka®). Taj se nivo najcesce dobi-
va na osnovu eksperimenata na Zivotinjama, ali se moze
dobiti i epidemioloskim ispitivanjima na sportistima. Da-
nas se grani¢ne vrijednosti donose za svaki medij Zivotne
sredine nezavisno, prakti¢éno ne uzimajuéi u obzir prisut-
nost iste zagadujuce materije u drugim medijima zivotne
sredine (Peirce,1999).

NAJCESCI UTICAJI ELEMENATA ZIVOTNE SREDINE

NA ZDRAVLJE SPORTISTA

Veliki je broj elemenata zivotne sredine koji mogu
prouzrokovati promjene u funkciji organizma sportiste.
Pojednostavljen pregled najc¢es¢ih promjena prikazan je
u tabelama 1-3 (Vali¢,2001).

U tabeli 1. prikazani su ucinci najces¢ih zagadenja
koja djeluju na zdravlje ljudi koji se bave razli¢itim vido-
vima sportskih aktivnosti.

Tabela 1. Zagadenje atmosfere

There are two types of effects:

» The threshold effects, i.e. the intensity effects, namely
the frequency which is falling down with the reduced ex-
posure, namely the dose, and which are most frequently
brought to the zero before the exposure level, namely the
dose reaches zero (the exposure level reached the limit
value below which there are no effects),

* The non-threshold effects, i.e. the effects without lim-
it values, namely there is no such a low level of the
exposure which might cause the effect (any exposure
may cause the effect, e.g. the cancerogenic effects
based on gene toxicology)

The limit values for the first type of effects are ob-
tained from the curve of the dose-response and dose-effect
and the effects from which NOAEL (“no-observed-adverse-
effect-level”, “exposure level without effects”). Such a level
is mostly obtained based on experiments with animals, but
it may also be obtained applying the epidemiological testing
with sportsmen. The limit values are nowadays made for
each medium of the environment independently, practically
not taking into account the presence of the same polluting
matter in other environmental medium (Peirce, 1999).

THE MoST FREQUENT IMPACT OF THE

ENVIRONMENTAL ELEMENTS ON THE

SPORTSMENT LIFE

There are a lot of environmental elements which
may cause changes in the function of the sportsmen body.
The simplified overview of the most frequent changes is
presented in the Tables 1-3 (Valic, 2001).

In the Table 1, there are the effects of the most fre-
quent pollution which affect the health of people dealing
with different types of the sport activities.

Table 1 — Atmosphere pollution

Elementi / Elements Ucinci / Effects

Pogorsanje astme i hroni€nog bronhitisa / Relapse of asthma and chronical bronchitis

Oksidi sumpora / Sulfur oxide

Smanjenje pluéne funkcije / Reduction of the pulmonary function

Nadrazaj sluznice nosa i oka / Irritation of the nose and eye mucous membrane

Oksidi sumpora uz atmosferske
Cestice /

| Sulfur oxide along with

the atmosphere particles

Dodatni uticaj u razvoju hroni¢nog bronhitisa i emfizema / Additional impact in development of the chronical bronchitis and emphysema
Bolesti diSnih organa mladih kategorija / llinesses of respiratory organs of younger categories

Pogorsanje bronhitisa i kardiovaskularnih bolesti / Relapse of bronchitis and cardiovascular diseases

Dodatni uticaj u nastanku raka plu¢a / Additional impact in the development of lung cancer

Pogorsanje emfizema, astme i bronhitisa / Relapse of emphysema, asthma and bronchitis

Oksidanti / Oxidants

Smanjenje plucne funkcije / Reduction of the pulmonary function

Nadrazaj o€iju i diSnog sistema / Irritation of eyes and respiratory system

Uglien monoksid /
| Carbon monoxide

Povecan opsti mortalitet i mortalitet od koronarne bolesti / Increased general mortality and mortality caused by the coronary diseases
Uzrocni faktor ateroskleroze / Causative factor of atherosclerosis

Olovo / Lead

Posljedice kumulativnog djelovanja (otecenje eritropoeze,perifernog i sredisnjeg Zivéanog sistema) /
| Consequences of the cumulative acting (deterioration of erythropoiesis, peripheral and central nervous system)

Kadmij / Cadmium

Ostecenje pluca, jetre i bubrega / Deterioration of lungs, liver and kidneys

Ziva | Mercury Ostecenje zivEanog sistema / Deterioration of the nervous system
Fluoridi / Fluorides Uticaj na zube i kosti / Impact on teeth and bones
Azbest / Ashestos Kalcifikacija pleure, karcinom bronha / Calcification of pleura, cancer of bronchi
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U tabeli 2. navedena su neka zagadenja hrane i vode
koja izazivaju zdravstvene ucinke kod osoba koje se bave
sportskim aktivnostima. Zagadenja vode i hrane jo$ uvi-
jek uzrokuju najvecéi broj bolesti medu svim elementima
zivotne sredine.

Tabela 2. Zagadenja vode i hrane

In the Table 2, there is some pollution of food and
water which causes the health effects with persons going
in for sport activities. Pollution of water and food still
causes most of illnesses among all environmental ele-
ments.

Table 2. Pollution of water and food

Elementi / Elements Ucinci / Effects

Bakterije / Bacteria

Gastrointestinalne infekcije (tifus, kolera, Sigeloze, salmoneloze) / Gastrointestinal infections (typhus, cholera, shigellosis, salmonellosis)

Virusi / Viruses Hepatitis, konjunktivitis / Hepatitis, conjunctivitis

Protozoa i metazoa /
| Protozoa and metazoan

Amebijaza, shistosomijaza, hidatidoza i dr.parasitske bolesti / Amoebiasis, schistosomiasis, hydatidose, arsenom, chromo

Metali / Metals

Otrovanije olovom, Zivom, kadmijem, arsenom, hromom / Pollution with lead, mercury, cadmium, arsen, chromo

Nitrati i nitriti / Nitrates and nitrites ~ Methemoglobinemija / Methemoglobinemia

Nitrozamini / Nitrosamine

Mutageni i karcinogeni ucinci / Mutagens and cancerogenic effects

Fluoridi / Fluorides

Ucinci na zube i kosti / Effects on teeth and bones

Nafta, fenoli / Oil, phenols

Smanjena pitkost vode / Reduced water drinkability

Tabela 3. Zagadenja tla

Table 3. Pollution of ground

Elementi / Elements Ucinci / Effects

Ekskreti Covjeka / Excretes of man

Shistosomijaza, tenijaza, ankilostomijaza / Schistosomiasis, teniasis, ancilostomiase

Kuéni otpad / Household waste

Prisutnost prenosnika bolesti / Presence of the illness transmitters

Smece i prenosnici u smecu /
| Rubbish and transmitters in the rubbish

Bolesti prenoSene glodavcima, bolesti prenoSene insektima / llinesses transmitted by rodents, illnesses transmitted by insects
Zagadenje vode i vazduha zbog loSeg odlaganja / Water and air pollution due to bad putting down

Industrijski otpad / Industrial waste

Uginci metala i drugih zagadenja preko prehrambenog lanca / Effects of metal and other pollution through the food chain

Dubriva / Fertilizers

Zagadenja povrSinskih i podzemnih voda / Pollution of surface and underground water

Pesticidi / Pesticides

Zagadenja vegetacije i ulazak u prehrambene lance / Pollution of vegetation and entrance to the food chain
Zagadenja povrSinskih i podzemnih voda / Pollution of the surface and underground water

Zdravlje ljudi koji se bave razliitim vidovima
sportskih aktivnosti moze biti ugrozeno neposrednom
ingestijom vode ili kroz kozu ili preko hrane. Kako po-
kazuje tabela 2, najvazniji su bioloski elementi koji se
unose ingestijom, preko koze ili vektorima, i hemijski
elementi koji su najcesce posljedica zagadenja vode in-
dustrijskim otpadom (Puki¢,2009).

Hrana se mozZe zagaditi u cijelom lancu od sirovi-
ne preko prerade, transporta, skladiStenja i raspodjele do
rukovanja prilikom priredivanja obroka, a i vodom koja
se pri tome upotrebljava. Glavne su grupe bioloska zaga-
denja (posljedica kontakta hrane s bakterijama, virusima,
gljivicama, helmintima i protozoima) i hemijska zagade-
nja (posebno metali, polihlorirani bifenili te organofosfor-
ni, organohlorirani i karbamatski pesticidi), ali treba uzeti
u obzir i neka prirodna zagadenja kao Sto su hepatotoksic-
ki 1 karcinogeni aflatoksini koji proizvode neke plijesni.

Zagadenje tla bioloskim elementima jo§ uvijek je
medu vaznim uzrocima infekcija u seoskim i poluseo-

Health of the people dealing with different types of
sport activities may be jeopardized by direct ingestion of
water or through the skin or through the food. As shown in
Table 2, the most important are biological elements taken by
ingestion, through the skin or vectors and chemical elements
which are most frequently the consequence of the water pol-
lution caused by the industrial waste (Djukic, 2009).

The food may be polluted in the whole chain from
the raw material, through the processing, transport, stor-
age and distribution to the handling while preparing
some meals, and also with water which is used in this
process. The main groups are biological pollution (the
consequence of the food contact with bacteria, viruses,
fungi, helminthes and protozoa) and chemical pollution
(especially metals, polychlorinated biphenyl and organic
phosphor, organic chlorinated and carbamate pesticide),
but one should also take into account some natural pol-
lution such as hepatotoxic and canceroreginic aflatoxin
caused by some toxins.
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skim podruc¢jima u kojima se obavljaju bazne pripreme
sportista, pogotovo u slabije razvijenim podru¢jima (shi-
stosomojaza, leptospiroza, antraks, Q groznica, mikoze,
tetanus, botulizam), dok je zagadenje tla otrovnim he-
mikalijama, koje se sve viSe primjenjuju u poljoprivredi
(dubriva i pesticidi) i industriji (otpadni materijal), opa-
snost za zdravlje sportista u razvijenim zemljama. Glavni
elementi zagadenja tla i uinci koje izazivaju prikazani
su u tabeli 3. (Puki¢,2013).

PREDMET ISTRAZIVANJA

Na primjeru zive u glavnim medijima zivotne sredi-
ne pokazujemo nekonzistentnost i neekonmicnost ocjene
ugrozenosti sportista od zagadenja koja uzrokuju ucinke
s grani¢nim vrijednostima, ako su normativi doneseni
u postupku za svaki medij posebno (monomedijski pri-
stup).

Kako samo Zziva koja je usla u organizam i koja
je tamo zadrzana moze negativno djelovati, izraCunata je
koli¢ina zive koja se dnevno zadrzava u organizmu spor-
tiste uz izlozenost grani¢nim koncentracijama u mediji-
ma zivotne sredine (dnevna retencija iz vazduha, vode,
hrane'Rvazduh’ Rvoda’ R'hrana'

REZULTATI I RASPRAVA

Pretpostavljen je sportista tezine 64 kg koji udise
prosje¢no 22 m?3 vazduha i pije prosje¢no 3 litre vode
dnevno. Najcesce upotrebljavane granicne koncentracije
za zivu su lpg/m® za vazduh i 1 pg/L za pitku vodu i
0,02-0,5 pg/g za razli¢ite komponente hrane.

Dnevna retencija zive iz vazduha:

anaun — grani¢na koncentracija x dnevni udah vaz-
duha x apsorpcija zivine pare (80%) = lpug/m® x 22 m® x
0,8=17,6 pg

Dnevna retencija Zive iz vode:

R . = granina koncentracija u pitkoj vodi x pro-
sjena dnevna koli¢ina potrosene pitke vode x apsorpcija
anorganske Zive iz probavnog sistema (<10%) = 1ug/L x
3Lx0,1=0,3pg

Dnevna retencija Zive iz hrane:

R, = zbir umnoZaka prosjene dnevne potros-
nje hrane biljnog i zivotinjskog porijekla odrasle osobe
i grani¢nih koncentracija zive u toj hrani x apsorpcija
anorganski odnosno organski vezane zive (pretpostav-
lja se relativna koli¢ina anorganski vezane zive u hrani
80%).

U tabeli 4. prikazan je nacin izracuna dopustivog
dnevnog unosa zive hranom. Prosje¢na dnevna potrosnja
uzeta je iz ocjene Medunarodne komisije za radiolosku
za$titu na osnovu analiza u sedam geografskih regija.

Ground pollution with biological elements is still
among important causes of infections in rural and semi-
rural areas in which the base preparation of the sports-
men are carried out, especially in poorly developed areas
(schistosomiasis, leptospirosis, anthrax, Q fever, mycosis,
tetanus, botulism), while the ground pollution with poi-
sonous chemicals, which are more and more applied in
agriculture (fertilizers and pesticides) and industry (waste
material), danger for the sportsmen health in developed
countries. The main elements of the ground pollution and
effects caused are presented in Table 3 (Djukic, 2013)

RESEARCH SUBJECT

Applying the example with mercury in main envi-
ronmental media, we show the inconsistency and inef-
ficiency of the assessment of the sportsmen vulnerability
from pollution causing the threshold effects, provided
that the standards were made in the proceeding for each
medium separately (mono medium approach).

Having in mind that only the mercury which entered
the body and which was kept there may have adverse im-
pact, the amount of mercury which is daily kept in the
sportsman body was calculated, along with the exposure
to the limit concentrations in the environmental media

(daily retention from air, water, food-R ., R R

air” ~ water” © food”

RESULTS AND DISCUSSIONS

The assumption is as follows: the sportsman, whose
weight is 64 kg who breathes in 22 m? air on average and
drinks 3 1 of water on average. The most frequently used
limit concentrations for mercury are 1ug/m* for air and
1 pg/L for drinking water and 0,02-0,5 pg/g for different
food components.

Daily retention of mercury from the air:

R, = limit concentration x daily breathe in of air x
mercury steam absorption (80%) = 1pug/m® x 22 m* x 0,8
=17,6 ng

Daily mercury retention from water:

R .. = limit concentration in drinking water x av-
erage daily amount of the consumed drinking water x
absorption of the inorganic mercury from the digestive
system ((<10%) = 1ug/Lx3 Lx 0,1 =0,3 pg

Daily mercury retention from food:

R, = sum of products of average daily consumption
of food of vegetal and animal origin of an adult and limit
concentration of mercury in that food x absorption inorgan-
ic, namely organic linked mercury (the relative amount of
the inorganic related mercury in food of 80% is assumed).

In Table 4, there is a method of calculation of the al-

lowable daily amount of mercury with food. Average daily
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Aposrpcija anorganski vezane Zive iz probavnog si-
stema je 10%, a organski vezane 95%.
R =52 x 0,1 x 0,8(anorg. Hg) + 52 x 0,95 x

hrana

0,3(org. Hg)=18,98 pg

KakosuR_ .. R iR izraCunate vrijednosti
zadrzane koliCine zive u osoba izlozenih grani¢nim kon-
centracijama zive u tim medijima, moZe se zakljuciti da
bi to trebale biti maksimalno podnosljive koli¢ine dnev-
no zadrzane Zive u organizmu, tj. one ispod kojih ne treba
oc¢ekivati negativne ucinke. Razlike izmedu tih izracuna-
tih vrijednosti (17,6 ug dan; 0,3 pg dan; 18,98 pg dan)
nisu male, pa je tesko prihvatiti da sui 0,4 pg d i 18,98
ug d, vrijednosti koje su u odnosu 1:64, prihvatljive mak-
simalno podnosljive zadrzane koliine Zive u organizmu,
tj. one iznad kojih se mogu ocekivati negativni ucinci.
Ipak, ako se te vrijednosti prihvate, dobiva se da je uku-
pno dnevno podnosljivo zadrzavanje Zive u organizmu iz
svih medija 17,6 + 0,3 + 18,98 = 36,9 pg dan. Privremeni
podnosljivi sedmicni unos (Rovisional Tolerable Weekly
Intake) utvrden od FAO/WHO Joint Committee on Food
Additives (JECFA) samo za aditive hrani je 5 pg/kg tje-
lesne tezine; 5 pg/kg/sedmicno = 320 pg/64 kg/sedmicno
=46 ug/64 kg dan.

Tabela 4. Dopustivi dnevni unos zZive u organizam hranom

consumption is taken from the assessment of the Interna-
tional Commission for radiological protection based on the
analyses in seven geographic areas. The absorption of the
inorganically linked mercury from digestive system is 10%,
while it is 95% when it comes to the organically linked one.
R, ., =52 x 0,1 x 0,8(anorg. Hg) + 52 x 0,95 x
0,3(org. Hg)=18,98 pg
Since the R, R and R,  are the calculated
values of the retained amount of mercury with persons
exposed to the limit concentrations of mercury in those
media, it can be concluded that it should be at maximum
tolerable amounts of daily retained mercury in the body,
i.e. the ones below which the negative effects should not
be expected. Differences between those calculated values
((17,6 ug day; 0,3 ug day; 18,98 ug day) are not small, so
it is difficult to accept that both 0,4 pg d and 18,98 pg d
are the values that are in the ratio 1:64 acceptable at max-
imum tolerable retained mercury amounts in the body,
i.e. the ones above which the negative impacts may be
expected. However, if those values are accepted, it is un-
derstood that totally daily tolerable retention of mercury
in the body from all media 17,6 + 0,3 + 18,98 = 36,9 ug
day. Provisional Tolerable Weekly Intake determined by
FAO/WHO Joint Committee on Food Additives (JECFA)
only for the food additives is 5 pg/kg of the weight; 5 ug/
kg/weekly = 320 ng/64 kg/weekly = 46 nug/64 kg day.

Table 4. Tolerable daily intake of mercury in the body with food

Namirnica / Food

Prosjecna dnevna potrosnja (g dan) /
| Average daily consumpion (g day)

Dopustena koncentracija (ug/g) /
| Tolerable concentration (pg/g)

Dopusteni dnevni unos (ug dan) /
| Tolerable daily intake (ug day)

Meso / Meat 125 0,03 3,75
Masti i ulja / Fat and oil 31 0,3 9,3
Riba / Fish 23 05 11,5
Jaja/ Eggs 19 0,05 0,95
Milijeko i proizvodi / Milk and products 360 0,02 7,2
Zitarice, brasno, riza / Cereals, flour, rice 323 0,04 12,9
Povrée, voce / Vegetables, fruit 325 0,02 6,5
Ukupno / Total 52,1

U tabeli 5. prikazane su konkretne situacije iz dva
podruéja u kojima je dokazana izloZenost Zivi iznad gra-
ni¢nih koncentracija. U tim je podrucjima potrosnja ribe
s relativno visokim koncentracijama zZive znacajna (pro-
sjeno 350 g ribe sedmi¢no); u drugim namirnicama sa-
drzaj Zive je zanemarljiv.

In Table 5, there are concrete situations in two areas
in which the exposure to mercury above the limit concen-
trations is proven. In those areas, the fish consumption
with relatively high concentration of mercury is signifi-
cant (350 g of fish weekly); in other kinds of food, the
content of mercury is negligible.
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Tabela 5. Koncentracija i zadrzavanje zZive u dva podrucja

Table 5. Concentration and retention of mercury in two areas

Podrucje / Area Vazduh / Air Voda / Water Riba (50g d) / Fish (50g d)
Koncentracije / Concentration
A 1,5 ugimd 100 pg/L 0,5 uglg
B 0,01 ug/m? 10 pg/L 0,4 uglg
Dnevno zadrzavanje u organizmu / Daily retention in the body
A 20m3x1,5ug/m*x0,8 2L x 100ug/Lx0,1 50gx0,5pg/gx0,95
=24ug =20ug =24ug
B <0,16ug =2ug =19ug

Ukupno dnevno zadrzavanje (ug d) / Total daily retention (ug d)

Podrucje A/ Area A: 24 +20+24=68

Podrucje B / Area B: 0,16+2+19=21

Prekomjerno dnevno zadrzavanje u podrucju A:
ukupno dnevno zadrzavanje-maksimalno podnosljivo
dnevno zadrzavanje = 68-32=36 pg dan. Uz zabranu
upotrebe pitke vode koja sadrzi Zivu smanjilo bi se pre-
komjerno zadrzavanje na 36-20=16 ug dan. Uz zadrza-
vanje iste prosjecne potroSnje ribe, trebalo bi iz prehrane
iskljuciti ribu sadrzaja zive iznad 0,15 pg/g (smanjenje:
50 g ribe x 0,35 x 0,95 = 16,6 pg d) i pored normativne
monomedijske grani¢ne koncentracije zive za ribu od 0,5
ug/g. Druga bi moguénost bila smanjiti potrosnju ribe na
jednu tre¢inu sadasnje (potrebno smanjenje potrosnje: 16
: /0,5 x 0,95/ = 33,7 g, dakle na 50-34=16 g d, odno-
sno 112 g sedmi¢no). Na taj nacin bi se smanjilo ukupno
dnevno zadrzavanje Zive u organizmu na prihvatljivo,
pa ne bi bilo neophodno posti¢i tehnicki komplikovano
i skupo smanjenje koncentracije zive u vazduhu ispod
normativne granice od 1 pug/md.

Ukupno dnevno zadrzavanje u podruc¢ju B mnogo
je manje od maksimalno podnosljivog (21 pg d <32 pg
d), pa je stanje u medijima zivotne sredine prihvatljivo
za sportiste. Ipak, uz primjenu monomedijskog norma-
tivnog pristupa trebalo bi, znacajno smanjiti koncentraci-
ju zive u pitkoj vodi koja je 10 puta visa od normativno
dopustene (10 pg/L : 1 pg/L).

U multimedijskom pristupu donoSenju normativa
dopustilo bi se prekoracenje grani¢ne vrijednosti u jed-
nom mediju, ako su koncentracije u drugim znacajno
nize od grani¢nih, a sve uz uslov da nije prekoraceno
maksimalno podnosljivo ukupno dnevno zadrzavanje za-
gadujuce materije u organizmu sportiste iz svih medija
zivotne sredine.

Na primjeru fenola prikazujemo kako se mogu
izvesti 1 opravdano primjenjivati razliCite grani¢ne kon-
centracije za istu materiju u istom mediju uz primjenu
multimedijskog pristupa donoSenju normativa. U tabeli
6. prikazane su pretpostavljene koncentracije fenola u tri
medija Zivotne sredine u dva podrudja.

Excessive daily retention in the area A: total daily re-
tention — maximum tolerable daily retention = 68-32=36
pg day. Prohibition of use of the drinking water which
contains mercury would reduce the excessive retention to
36-20=16 pg day. With retention of the same average con-
sumption of fish, the fish of the mercury content of more
than 0,15 pg/g (reduction: 50 g of fish x 0,35 x 0,95 =
16,6 ug d) also apart from the standard monomedia limit
concentaration of mercury for fish of 0,5 pg/g, should be
excluded from human consumption. Another possibility
would be to reduce the consumption of fish to one third of
the current (the required reduction of consumption: 16:/0,5
x 0,95/=33,7 g, so to 50-34=16 g d namely 112 g weekly).
In that way, total daily retention of mercury in the body is
acceptable, so it would not be necessary to achieve techni-
cally complicated and expensive reduction of the mercury
concentration in air below the standard limit of 1 pg/m?.

Total daily retention in the Area B is much less than
maximum tolerable (21 pg d < 32 pg d), so the situa-
tion in the environmental media is acceptable for sports-
men. However, the application of monomedia standard
approach should significantly decrease the mercury con-
centration in the drinking water which is 10 times more
than the one allowed by the standard (10 pg/L : 1 pg/L).

In the multimedia approach to determination of
standard, the excess of the limit values (10 pg/L : 1 pg/L)
in one media would be allowed, provided that concentra-
tions in other ones are considerably lower than the limit
ones, everything provided that the maximum tolerable
total daily retention of the polluting matter in the sports-
man body from all environmental media is not exceeded.

Applying the phenol example, we show how to con-
duct and apply in a justified way different limit concen-
trations for the same matter in the same media applying
multimedial approach to development of standard. In
Table 6, there are assumed concentrations of phenols in
three environmental media in two areas:

Decembar/December, 2014

143



V. Bukic, C. ZIvANOVIC:

MULTIMEDISKI PRISTUP ODREDIVANJU GRANICNIH VRIJEDNOSTI ELEMENATA ZIVOTNE SREDINE SA ASPEKTA UTICAJA NA ZDRAVLIE SPORTISTA

SPORTSKE NAUKE I ZDRAVLIE 4(2):138-145

Tabela 6. Koncentracije fenola u dva podrucja

Table 6. Concentration of phenol in two areas

Podrucje / Area Atmosfera | Atmosphere (ug/m’)

Voda / Water (ug/L) Dimljeno meso / Smoked meat (ug/g)

A 3a

1° 2

B 1049

10° 18

a - podrucja bez specificnih izvora zagadenja

b - najcesce koncentracije u pitkoj vodi

¢ - najniza koncentracija mjerena u dimljenoj Sunki i kobasi-
cama

d - podrudcje s izvorima emisije fenola

e - zagadena voda

f- najvisa koncentracija mjerena u dimljenoj Sunki i kobasi-
cama

Tabela 7. Izracunati dnevni unosi fenola iz pojedinih medija
u organizam odrasle osobe, koja se bavi sportskim aktivnosti-
ma, izrazeni u ug/kg tjelesne tezine

a - area without specific sources of pollution
b - the most frequent concentration in drinking water

¢ - the lowest concentration measured in the smoked ham and
sausages

d - area with sources of the phenol emissions
e - polluted water

f- the maximum concentration measured in the smoked ham
and sausages

Table 7. Calculated daily intakes of phenol from some media
in the body of an adult, going in for sport activities, expressed
in ug/kg of body weight

Medij / Media Podrucje / Area A Podrucje / Area B

Atmosfera / Atmosphere W = 1.03pug/kgd 104yg6{:;c3gx22m3 = 35,8ug/kg
Voda / Water % = 0,03ug/kg % = 0,3ug/kgd
it HTEEON —ogougrhgt gt = 80ug g

U tabeli 7. prikazani su izracunati prosjecni dnev-
ni unosi fenola u organizam odrasle osobe koja se bavi
sportskim aktivnostima. Kako je apsorpcija fenola u or-
ganizmu iz svih medija visoka, brza i podjednaka, pret-
postavljena je prakticno potpuna apsorpcija.

Ukupni dnevni unos fenola u organizam u podruc¢ju
Aje 1,03 +0,03 +0,89 =1,95 pg/kg d, a relativni dnevni
unos iz pojedinih medija je 1,03/1,95 x 100 = 52,8% iz
vazduha, 0,03/1,95 x 100 = 1,5% iz vode, te 0,89/1,95 x
100 = 45,6% iz hrane..

Ukupni dnevni unos fenola u podru¢ju B je 35,8
+ 0,3 + 8,0 =44,1 pug/kg d, a relativni dnevni unos je
35,8/44,1 x 100 = 81,2% iz vazduha, 0,34/44,1 x 100 =
0,7% 1z vode, te 8,0/44,1 x 100 = 18,1% 1z hrane.

Maksimalno podnosljivi ukupni dnevni unos feno-
la za odraslu osobu koja se bavi sportskim aktivnostima
(ocijenjen toksikoloski na osnovu ispitivanja na Stakoru
pa ekstrapoliran na ¢ovjeka) je 60 ug/kg d. Maksimal-
no podnosljivi dnevni unos iz pojedinog medija moze se
izvesti dodjeljivanjem toj vrijednosti iste proporcije koja
je dobivena izraGunavanjem relativnog unosa na osnovu
analize prosjecne izloZenosti doticne populacije, kako je
prikazano u tabeli 8.

In Table 7, there are the calculated average daily in-
takes of phenol in the body of an adult going in for sport
activities. Since the phenol absorption in the body from
all media is high, quick and roughly equal, the full ab-
sorption was practically assumed.

Total daily intake of phenol in the body in the Area
Ais 1,03 + 0,03 + 0,89 = 1,95 pg/kg d, while a rela-
tive daily intake from some media is 1,03/1,95 x 100 =
52,8% from air, 0,03/1,95 x 100 = 1,5% from water, and
0,89/1,95 x 100 = 45,6% from food.

Total daily intake of phenol in the Area B is 35,8
+ 0,3 + 8,0 = 44,1 ug/kg d, while a relative daily intake
is 35,8/44,1 x 100 = 81,2% from air, 0,34/44,1 x 100 =
0,7% from water, and 8,0/44,1 x 100 = 18,1% from food.

Maximum tolerable total daily intake of phenol for
an adult going in for sport activities (toxicologically as-
sessed based on the tests applied with rats and extrapo-
lated to the man) is 60 pg/kg d. Maximum tolerable daily
intake from some particular medium may be obtained al-
locating the same proportions to that value which was
obtained by calculating the relative intake based on the
analysis of the average exposure of the respective popu-
lation, as presented in Table 8.
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Tabela 8. Maksimalno podnosljivi dnevni unosi u podrucjima
A i B izrazeni na kilogram tjelesne teZine osoba koje se bave
sportskim aktivnostima

Table 8. Maximum tolerable daily intakes in the Areas A and
B expressed per kg of the body weight of persons going in for
sport activities

Medij / Media Podrucje / Area A Podrucje / Area B

Atmosfera / Atmosphere 60 pg/kg d x 0,528 = 31,7 uglkg d 60 pg/kg d x 0,812 = 48,72 pg/kg d
Voda / Water 60 pg/kg d x 0,015 = 0,9 pg/kg d 60 pg/kg d x 0,007 = 0,42 uglkg d
Hrana / Food 60 pg/kg d x 0,456 = 27,4 pglkg d 60 pg/kg d x 0,181 = 10,86 pg/kg d

Iz tih vrijednosti podnosljivih relativnih unosa
mogu se izraCunati grani¢ne koncentracije fenola za po-
jedine medije.

ZAKLIUCAK

Grani¢na koncentracija odredene zagadujuce mate-
rije u pojedinim medijima zivotne sredine ne mora biti
jednaka u svim geografskim podrucjima, kao $to je to
danas kao posljedica monomedijskog pristupa donoSenju
tih vrijednosti. Takva grani¢na koncentracija u jednom
mediju moze biti viSa, ako su koncentracije istovremeno
u drugom ili ostalim medijima niZe. To je vazno ne samo
pri ocjenjivanju ugrozenosti sportista nego posebno pri
eliminisanju ugrozenosti. MoZe se izabrati sniZzenje kon-
centracije zagadenja u mediju u kojem je to tehnicki i
ekonomski najlakse uciniti, ili bilo koju kombinaciju po-
stupaka, uz uslov da ukupni unos u organizam sportiste
ne prede unos toksikoloski ocijenjen kao podnosljiv.

U multimedijskom pristupu donoSenju normativa
dopustilo bi se prekoracenje granicne vrijednosti u jed-
nom mediju, ako su koncentracije u drugim zancajno
nize od grani¢nih. Na primjeru fenola pokazano je kako
se mogu izvesti i opravdano primijeniti razli¢ite grani¢ne
koncentracije za istu materiju u istom mediju uz primje-
nu multimedijskog pristupa donoSenju normativa.
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Limit concentrations of phenol for some media may
be caclulated from those values of the tolerable relative
intakes.

CoNcCLUSION

Limit concentrations of some polluting matter in some
environmental media should not be equal in all geographical
areas as it is today, being the consequence of the monome-
dia approach to making those values. Such limit concentra-
tion in one media may be higher, provided that concurrently
the concentrations in another or other media are lower. It is
important not only while estimating the vulnerability of the
sportsmen but especially while eliminating the vulnerabil-
ity. Reduction of the pollution concentration in the media
may be chosen or any combination of procedures provided
that the total intake in the body of the sportsman does not
exceed the intake toxicologically assessed as tolerable.

In the multimedia approach to development of the
standard, the excess of the limit value in one media would
be allowed if the concentrations in other are considerably
lower than the limit ones. It was shown applying the phe-
nol example how to conduct and apply in a justified way
different limit concentrations for the same matter in the
same media applying multimedia approach to develop-
ment of the standard.
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SazZetak: Antropoloski prostor je vrlo znadajan i pri-
maran u selekciji, usmjeravanju i postizanju rezultata
u sportu. To se narocito ispoljava u vrhunskom spor-
tu gdje se postizu izuzetni rezultati. Zavisno od sporta,
sportske discipline zavisi i ucesce i uticaj antropolos-
kog prostora, odnosno njegovih segmenata na ukupan
rezultat. Kada se opisuje i definiSe odredena populacija
sportista, njihov morfoloski prostor, naj¢es¢e se kao
parametri analiziraju tjelesna visina, tjelesna masa,
bodi mass index, a vrlo Cesto i starosna dob ispitani-
ka. Ovi parametri su vrlo pouzdani i daju realnu sliku
o morfoloskom prostoru ispitivane populacije. U radu
su analizirane razlike u segmentima morfoloskog pro-
stora atletiCarki skakacica, finalistkinja Olimpijskih
igara u Pekingu. Uzorak je obuhvatio 32 takmicarke u
Cetiri discipline (skok u dalj, skok u vis, troskok, skok
motkom). Analizirane su razlike u tjelesnoj visini, masi
tijela, BMI i starosnoj dobi. Za obradu podataka primje-
njen je T-test za male nezavisne uzorke koji je potvrdio
postojanje statisticki znacajnih razlika u tjelesnoj visini
atletiarki u disciplinama: skok u dalj - skok u vis (T=-
2.906, p<0.05), skok u vis - troskok (T=3,448; p<0.01),
skok u vis - skok motkom (T=3,469; p<0.01). Razli-
ke su potvrdene i u vrijednostima BMI u disciplinama:
skok u vis-skok u dalj (T=3,496; p<0.01) i skok u vis-
troskok (T=-3,136; p<0.01)

Kljuéne rijeci: morfoloske karakteristike, atleticar-
ke, Olimpijske igre, skakacke discipline.

Uvop

Atletika kao grana sporta sa velikim brojem dis-
ciplina u muskoj i Zenskoj konkurenciji zauzima vrlo
vazno mjesto u hijerarhiji sportova, a vrlo cesto je na-
zivaju kraljicom sportova, zbog istorijskog nastanka i
razvoja, velikog broja disciplina (hodanja, tr¢anja, sko-
kovi, bacanja) i uticaja atletskih kretanja u razvoju jed-
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Abstract: Anthropological space is very important and
primary in the selection, targeting and achieving results
in sport. This is particularly apparent in professional
sport where remarkable results are achieved. Depending
on the sport and sport discipline, the participation and
influence of human space, or its segments depend on the
total score. When describing and defining specific popu-
lations of athletes, their morphological status, the most
common parameters that are taken are body height, body
weight, body mass index, and very often the age of the
respondents. These parameters are very reliable and give
a true picture of the morphological area of the studied
population. This paper analyzes the differences in the
segments of morphologic space of female jumpers, the
finalists of the Beijing Olympics. The sample included
32 competitors in four jumping disciplines (Long jump,
High jump, Triple jump, Pole vault). Differences in Body
height, Body weight, BMI and age were analysed. For
data processing T-test has been applied for small inde-
pendent samples that confirmed the presence of statis-
tically significant differences of Body height female
competitors between disciplines: Long jump- High jump
(T=-2,906; p<0.05), High jump-Triple jump (T=3,448;
p<0.01) and High jump-Pole vault (T=3,469; p<0.01).
The differences were confirmed in BMI values in the dis-
ciplines: High jump-Long jump (T=3,496; p<0.01) and
High jump-Triple jump (T=-3,136; p<0.01).

Key words: morphological characteristics, female
jumpers, jumping disciplines, differences, Olympic game.

INTRODUCTION

Athletics as a branch of sport with a large number of
sports disciplines in the men and women competition oc-
cupies a very important place in the hierarchy of sports and
is often called the queen of sports, because of the historical
emergence and development, of a large number of disci-
plines (walking, running, jumping, throwing), and the impact
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nog normalnog psihosomatskog i motorickog razvoja
organizma covjeka u smislu ovladavanja, usavrsavanja,
nadogradnje i provjere motorickih i funkcionalnih spo-
sobnosti covjeka (Pavlovi¢, 2010). Ono §to je interesan-
tno i vrlo Cesta tema mnogih razgovora, kad se govori
o atletici uopste, jesu njene discipline i rezultati koji se
u njima postizu, odnosno koje atleticari ostvaruju kao
svoje li¢ne rekorde. Tu se namecu brojna pitanja? Obic-
no se govori o njihovim trenaznim tehnologijama, vrsti
i sastavu opreme, neke novine u njihovim modelima,
nacinu ishrane i njenom uticaju na organizam atletiCara
(unos UH, masti, proteina), trenaznom procesu (trajanje
mikro, mezo, makrociklusa, obimu i intenzitetu rada),
koris¢enju (ne) dozvoljenih stimulativnih sredstava ko-
jima u poslednje vrijeme pribjegava veci broj atleti¢ara
u cilju postizanja Sto boljeg rezultata, iako svjesni po-
sljedica koje slijede, diskvalifikacija, zabrane takmice-
nja na kracem i duzem vremenskom periodu, a vrlo ce-
sto negativnim posljedicama na trajno zdravlje sporti-
ste. Pored ovih pitanja na koje imamo nekada potpune a
nekada nepotpune odgovore, ¢esta su 1 ona koja se ticu
morfoloskog i motorickog prostora atleti¢ara. Oba pro-
stora su vrlo vazna u rezultatskoj uspjesnosti i plasmanu
i obi¢no se analiziraju u korelaciji, zavisno od discipli-
ne i njenog nacina izvodenja. Ipak, najbolji rezultati se
postizu ukoliko postoji visoka korespondencija izme-
du ovih prostora, a $to zahtijeva odredena disciplina.
Pored motori¢kih sposobnosti koje imaju vrlo vaznu
ulogu, niSta manje ne zaostaju i morfoloske dimenzi-
je na bazi kojih se pravi selekcija i usmjeravanje mla-
dih atleti¢ara u odredenu disciplinu u kojoj se ocekuje
postizanje najboljih rezultata (Milanovi¢, i sar. 1986;
Radi¢ i Simeonov, 2012). Naime, poznato je da ska-
kacke discipline karakteriSe povecana longitudinalnost
i transverzalnost skeleta, manja tjelesna masa i na bazi
kojih se pravi jedan model skakaca (Pavlovi¢, 2013).
Generalno uzevsi, skakaci su visokog rasta i relativno
manje tjelesne mase, dugih nogu, dugih i tankih misi-
¢a. Po konstituciji je vodeéi leptosomni tip sa u¢e$¢em
atletskog tipa (Kobrinskij, Juskevi¢, Konikova, 2005).
Skakaci u dalj i u troskoku se po izgledu i konstituciji
priblizavaju sprinterima (Radi¢ i Simeonov, 2012). Jed-
na od osnovnih karakteristika koja je opsta za sve ska-
kace u vis, jeste njihova tjelesna visina. Osam finalista
Olimpijskih igara u Pekingu imali su visinu tijela od
181-199 cm kod muskih 1 175-193 kod Zena (Pavlo-
vi¢, 2012). Skakaci u vis imaju duge noge i srazmjerno
tome kraci trup. Moguénost procjene definitivne tjele-
sne visine skakaca djecaka i djevojc¢ica pocetnika moze
se suditi po njihovoj duZzini Saka i stopala. Ukoliko su

of athletic movement in a normal psychosomatic develop-
ment and motor development of a human in sense of mas-
tery, training, upgrading and testing of motor and functional
abilities of man (Pavlovic, 2010). What is interesting and a
very common topic of many conversations, when it comes to
athletics in general, is its disciplines and the results achieved
in them, that is which the athletes achieve as their personal
records. This imposes a number of questions. Usually we talk
about their training technologies, type and composition of the
equipment, what is the equipment made of, some new things
in their models, diet and its impact on athletes’ body (carbo-
hydrates, fats, proteins), the training process (duration of the
micro, meso, macrocycle, scope and intensity of work); using
(not) allowed stimulants which lately use a number of athletes
in order to achieve better results, although aware of the conse-
quences that follow, a disqualification, prohibition of compe-
tition in the short and long periods of time, and often negative
consequences on the permanent health of athletes. In addition
to these questions at which we have complete and sometimes
incomplete answers, often are those concerning the morpho-
logical and motor space of athletes. Both spaces are very im-
portant in the result success and placement and usually are
analyzed in corelation, depending on the discipline and its
method of execution. However, best results are achieved if
there is a high correspondence between these spaces, which
requires a certain discipline. In addition to motor skills, which
have a very important role, no less lag have morphological
dimensions on the basis of which selection and guidance of
young athletes in a particular discipline is made, in which
is expected the achievement of the best results (Milanovic,
et al. 1986; Radi¢ & Simeonov, 2012). Namely, it is known
that jumping disciplines are characterized by increased lon-
gitudinality and transversality of the skeleton, lower body
weight and on the basis of which is made one model of
jumper (Pavlovi¢, 2013). Generally, the jumpers (male and
female) are tall and relatively of less weight, long legs, long
and thin muscles. According to the constitution the leading is
leptosom type with the participation of thletics (Kobrinskij,
Juskevi¢ & Konikova, 2005). Long jumper and triple jumper
are by their appearance and constitution closer to the sprint-
ers (Radi¢ & Simeonov, 2012). One of the main characteris-
tic that is general for all the jumpers in the air is their body
height. Eight finalist jumpers in the Olympic Games Beijing
have a height of 181-199cm for males and 175-193 for fe-
males (Pavlovi¢, 2012). Jumpers in the air have long legs and
comparatively short torso. About the possibility of increas-
ing the body height of boys and girls jumping beginners can
be judged by their long hands and feet. If the child’s hands
and feet are long, that is the assumption that in the future will
come to the leveling of body proportions (Puraskovi¢, 1997).
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Sake i stopala djeteta dugi, to je pretpostavka da ¢e u
buduénosti do¢i do izravnavanja proporcije cijelog ti-
jela (Puraskovi¢, 1997). Kao pokazatelj motorickog
stanja skakaca javlja se potencijal brzinske snage, koji
se ispoljava kod brzog i maksimalno snaznog odskoka,
kada pritisak na tlo prevazilazi tezinu sportiste 6-7 puta.
Za ovo je potrebna specificna snaga, ne samo nogu vec
i svih miSi¢nih grupa. U svim daljinskim i visinskim
skokovima, od faze odskoka pa do doskoka, dolazi do
izrazaja sinhronizovano djelovanje misi¢nih kinetic-
kih lanaca, koji se prostire od stopala do misi¢a ruku
i ramenog pojasa. Za izvodenje slozenih radnji, kako
prilikom ulaska u odskok, tako i prilikom samog skoka,
potreban je visok nivo koordinacije pokreta i dobro
stanje vestibularnog aparata. Potreba vec¢ih amplituda
prilikom zamajnih pokreta kod varijanti skokova zahti-
jeva da skakaci postignu visoku pokretljivost i misi¢nu
elasticnost (Bowerman et all. 1998).

U okviru skakackih disciplina uocavaju se odredene
razlike ali i sli¢nosti u pogledu morfoloskog statusa atle-
ti¢ara skakaca u dalj, troskoku, skoku u vis, skoku mot-
kom. Postojece razlike i slicnosti izmedu ovih disciplina
su uslovljene fizickim stanjem takmicara, tehnikom izvo-
denja svake od disiplina, uticajem endogenih faktora itd.
U istrazivanju (Pavlovi¢, Radi¢, Simeonov, i sar. 2013)
analizirane su razlike u antropoloskom prostoru skakaca
finalista Olimpijskih igara u Pekingu. Primjenjen je T-
test za male nezavisne uzorke koji je potvrdio postojanje
statisticki znacajnih razlika samo u tjelesnoj visini izme-
du skakaca u dalj i skakaca troskoka (T=-2,747; p<0,05)
i skakaca u dalj i skakaca u vis (T=-2,280; p<0,05).

Upravo iz tih razloga je interesantno definisati cilj
ovog istrazivanja a koji tretira problem morfoloskog sta-
tusa atletiCarki skakacica finalistkinja na Olimpijskim
igrama u Pekingu 2008. godine gdje bi se na bazi njiho-
vih parametara mogla dobiti realna slika o morfoloskom
statusu i starosnoj strukturi zenskih finalista.

METOD

Istrazivanjem je obuhvacéen uzorak od 32 vrhunskih
atleti¢arki u skakackim disciplinama (skok u dalj, skok
u vis, troskok, skok motkom) koje su nastupile u fina-
lu Olimpijskih igara u Pekingu 2008. godine. Varijable
koje su uzete u analizu su one koje definiSu: visinu tijela
(Body Height-cm), masu tijela (Body Weight-kg), Body
Mass Index (BMI-kg/m?) i godine Zivota-(Age).

Da bi se dobili relevantni rezultati na bazi kojih se
mogu dobiti odgovori, primjenjeni su osnovni statistic-
ki parametri, a u pogledu utvrdivanja razlika izvrSena je
analiza primjenom T-testa za male nezavisne uzorke.

As an indicator of physical condition of jumper, there is the
potential of speed power, which is expressed at speed and a
maximum strong rebound when the pressure on the soil ex-
ceeds the weight of athlete 6-7 times. This requires a specific
power, not only of legs but of all muscle groups.

In all the remote and high-altitude jumps from the
stage of take-off until drop jumps, comes into play syn-
chronized actions of muscular kinetic chains, which ex-
tends from the foot to the muscles of arms and shoulders.
To perform complex actions, both when entering the
bounce, and during the jump, a high level of coordination
of movements is needed and a good state of the vestibular
apparatus. The need of larger amplitude in swing move-
ments at variants of jumps requires that jumpers achieve
high mobility and muscle elasticity (Bowerman et al.
1998). Within jumping disciplines some differences can be
observed but also similarities in terms of the morphologi-
cal status of athlete jumping long jump, triple jump, high
jump, pole vault. The existing differences and similarities
between these disciplines are conditioned by the physical
condition of athletes, technique of performing each of the
disciplines, the influence of endogenous factors and so on.

In the research (Pavlovi¢, Radi¢, Simeonov, et al.
2013), the differences in the segments of human space of
male jumpers, the finalists of the Beijing Olympics were
analyzed. For data processing T-test has been applied for
small independent samples that confirmed the presence of
statistically significant differences of body height between
long jump and triple jump (T=-2,747; p<0.05) and long
jump and high jump (T=-2,280; p<0.05). For these rea-
sons, it is interesting to define the objective of this research
which treats the problem of the morphological status of
female finalists jumpers at the Olympic Games in Beijing
in 2008, where would be possible, on the basis of their
parameters, to get a realistic picture of the morphological
status and age structure of the finalists female jumpers.

METHODS

The study encompassed a sample of 32 top women
athletes in jumping disciplines (long jump, high jump,
triple jump, pole vault) that occurred in the finals of the
Olympic Games in Beijing in 2008. Variables that were
taken in the analysis are those that define the morpho-
logical space and the age structure of competitors: Body
Height (Height-cm), Body mass (Weight-kg), Body mass
index (BMI- kg/m?) and Age. In order to get relevant re-
sults on the basis of which one can get answers, basic
statistical parameters were applied, and in terms of iden-
tifying the differences the analysis has been performed
by using T-test for independent small samples.
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REZULTATI I DISKUSIJA

U tabeli 1. prezentovani su parametri atleticarki za
svaku disciplinu pojedinac¢no. U tabelama 2-7 nalaze se
osnovni statisticki parametri morfoloskog statusa istrazi-
vanog uzorka atleticarki-skakacica kao i rezultati T-testa.

Tabela 1. Morfoloski parametri finalista skakacica

REsuLTS AND DISCUSSION

Table 1 presents the parameters of female athletes in
each discipline individually. Tables 2-7 are the basic statis-
tical parameters of the morphological status of the study
sample of female athletes-jumpers and the results of T-test.

Table 1. Morphological parameters female jumper finalists

Visina / Masa / Godine Visina / Masa / Godine
it O - I . R = O
M H. Maggi (BRA) 173 61 32 20,40 F. Etone (CAM) 172 63 32 21,35
T. Lebedeva (RUS) 170 61 32 21,10 T. Lebedeva (RUS) 170 61 32 21,10
B. Okagbare (NIG) 180 60 20 18,51 H. Devetzi (GRE) 170 59 33 20,41
C. Hammond (JAM) 175 62 25 20,26 0. Rypakova (KZH) 182 61 24 18,42
B. Reese (USA) 170 61 2 21,10 Y. Savigne (CUB) 165 55 24 20,22
0. Udmurtova (RUS) 172 58 26 19,66 M. Sestak (SLO) 173 59 29 19,73
J. Johnson (GBR) 185 70 28 20,46 V. Gurova (RUS) 178 62 2 19,62
G. Upshaw (USA) 173 59 33 19,73 A. Pyatikh (RUS) 175 60 27 19,60
Visina / Masa / Godine Visina / Masa / Godine
THGH JUMP et Webht Bl GGy polgywr  HeE  We mvoal o,
T. Hellebaut (BEL) 182 62 21 18,73 Y. Isinbayeva (RUS) 174 65 26 21,52
B.Vlasi¢ (CRO) 193 70 25 18,81 J. Stuczinski (USA) 183 63 26 18,86
A. Chicherova (RUS) 180 57 26 17,59 S. Feofanova (RUS) 164 52 28 19,40
Y. Slesarenko (RUS) 179 54 26 16,87 Y.Golubchikova (RUS) 175 54 25 17,64
V. Palamar (UKR) 187 66 31 18,91 M. Pyrek (POL) 168 52 28 18,43
C. Howard (USA) 175 60 24 19,60 C. Hingst (GER) 170 60 28 20,76
A. Friedrich (GER) 179 61 24 19,06 S. Speigelburg (GER) 173 64 22 21,40
R. Beitia (GER) 192 4l 29 19,29 A. S. Bennett (USA) 175 61 28 19,93
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Tabela 2. Razlike izmedu skoka u dalj i troskoka

Table 2. Differences Long jump- Triple jump

Mean SD T p

Skok u dalj / Long 174,75 523

Visina / Height ,620 ,545
Troskok / Triple 173,13 5,25
Skok u dalj / Long 61,50 3,66

Masa / Weight ,963 ,352
Troskok / Triple 60 2,45
Skok u dalj / Long 27,25 4,86

Godine / Age -523 ,609
Troskok / Triple 28,38 3,66
Skok u dalj / Long 20,15 ,85

BMI/ BMI 215 ,833
Troskok / Triple 20,06 ,93

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-
ja; T-t test; p-nivo znacajnosti

Tabela 3. Razlike izmedu skoka u dalj i skoka u vis

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance * Sig. (p <0.05)

Table 3. Differences Long jump - High jump

Mean SD T p

Skok u dalj / Long 174,75 5,23

Visina / Height -2,906 ,012*
Skok u vis / High 183,38 6,57
Skok u dalj / Long 61,50 3,66

Masa / Weight -,453 ,658
Skok u vis / High 62,63 6,00
Skok u dalj / Long 27,25 4,86

Godine / Age -, 735 474
Skok u vis / High 25,75 3,11
Skok u dalj / Long 20,15 ,85

BMI/ BMI 3,496 ,004*
Skok u vis / High 18,61 91

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-
Jja,; Tt test; p-nivo znacajnosti *Sig.(p<0.05); **Sig. (p<0.01)

Tabela 4. Razlike izmedu skoka u dalj i skoka motkom

Legend: Mean-standard deviation, SD-standard deviation; T-va-
lue-test p-level of significance *Sig. (p <0.05),; **Sig. (p <0.01)

Table 4. Differences Long jump - Pole vault

Mean SD T p

Skok u dalj / Long 174,75 5,23

Visina / Height ,735 AT75
Skok motkom / Pole 172,75 5,65
Skok u dalj / Long 61,50 3,66

Masa / Weight 1,136 275
Skok motkom / Pole 58,88 5,41
Skok u dalj / Long 271,25 4,86

Godine / Age ,466 ,648
Skok motkom / Pole 26,38 2,13
Skok u dalj / Long 20,15 ,85

BMI/ BMI ,702 494
Skok motkom / Pole 19,74 1,42

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-
ja, t-t test; p-nivo znacajnosti *Sig.(p<0.05),; **Sig. (p<0.01)

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance * Sig. (p <0.05),; **Sig.

(p<0.01)
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Tabela 5. Razlike izmedu skoka u vis i troskoka

Table S. Differences High jump-Triple jump

Mean SD T p

Skok u vis / High 183,38 6,57

Visina / Height 3,448 ,004*
Troskok / Triple 173,13 5,25
Skok u vis / High 62,63 6,00

Masa / Weight 1,146 271
Troskok / Triple 60 2,45
Skok u vis / High 25,75 3,11

Godine / Age -1,546 144
Troskok / Triple 28,38 3,66
Skok u vis / High 18,61 91

BMI/ BMI -3,136 ,007*
Troskok / Triple 20,06 93

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-

ja; Tt test; p-nivo znacajnosti **Sig. (p<0.01)

Tabela 6. Razlike izmedu skoka u vis i skoka motkom

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance ** Sig. (p <0.01)

Table 6. Differences High jump - Pole vault

Mean SD T p

Skok u vis / High 183,38 6,57

Visina / Height 3,469 ,004*
Skok motkom / Pole 172,75 5,65
Skok u vis / High 62,63 6,00

Masa / Weight 1,313 ,210
Skok motkom / Pole 58,88 541
Skok u vis / High 25,75 3,11

Godine / Age -,469 ,646
Skok motkom / Pole 26,38 2,13
Skok u vis / High 18,61 91

BMI/ BMI -1,905 077
Skok motkom / Pole 19,74 1,42

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-

ja,; Tt test; p-nivo znacajnosti **Sig. (p<0.01)

Tabela 7. Razlike izmedu troskoka i skoka motkom

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance **Sig. (p <0.01)

Table 7. Differences Triple jump - Pole vault

Mean SD T p

Troskok / Triple 173,13 5,25

Visina / Height ,138 ,893
Skok motkom / Pole 172,75 5,65
Troskok / Triple 60 2,45

Masa / Weight ,536 ,601
Skok motkom / Pole 58,88 541
Troskok / Triple 28,38 3,66

Godine / Age 1,335 ,203
Skok motkom / Pole 26,38 2,13
Troskok / Triple 20,06 ,93

BMI/ BMI ,524 ,609
Skok motkom / Pole 19,74 1,42

Legenda: Mean-srednja vrijednost, SD-standardna devijaci-

ja; T-t test; p-nivo znacajnosti

Legend: Mean-standard deviation, SD-standard deviation;
T-value-test p-level of significance * Sig. (p <0.05)
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Slika 1. Srednje vrijed-
nosti antropometrijskih
parametara
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Figure 1. Mean values
of anthropometric para-
meters
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-2.906, p<0.01) where

u prosjeku bile viso¢ije od skakacica u dalj (mean=183,
38cm). Razlike su zabiljezene izmedu skakacica u vis i
troskoku (T=3,448; p<0.01), u korist skakacica u vis koje
su imale veéu tjelesnu visinu (mean=183,38cm) i disci-
plini skok u vis - skok motkom (T=3,469; p<0.01).

Statisticke razlike su zabiljezene i u vrijednostima
BMI u disciplinama skok u dalj-skok u vis (T=3,496;
p<0.01) i skok u vis-troskok (T=-3,136; p<0.01). U dru-
gim parametrima su takode evidentirane razlike ali one
nisu ostvarile statisticku znacajnost ili su bile na samoj
granici statisticke znacajnosti. Ova analiza je pokazala
sli¢nosti u morfoloskom statusu skakaca Zenskih finali-
sta Ol U Pekingu.Sli¢ne rezultate istrazivanja dobili su
Pavlovi¢, Radi¢, Simeonov i sar. (2013) kod muskih fi-
nalista u Pekingu. Analiziraju¢i muske finaliste takode su
zabiljezene razlike u visini tijela u disciplinama: skok u
dalj - troskok (T=-2,747; p<0.05) i skok u dalj-skok u vis
(T=-2,280; p<0.05).

Na slici 1. predstavljene su srednje vrijednosti vi-
sine tijela (Body Height) u skakackim disciplinama.
Uvidom u numericke parametre moze se zakljuciti da
suzene u disciplini skok u vis imale najvecu visinu tije-
la (Mean=183,38cm) u rasponu od 175-193cm. Odmah
iza njih su takmicarke u skoku u dalj (oko 175cm) i tro-
skoku (Mean=173,12), a kao najmanje tjelesne visine su
bile atleti¢arke u skoku motkom (Mean=172,25). Iz ovih
numerickih pokazatelja moze se zakljuciti da su ova tri
rezultata (skok u dalj, troskok, skok motkom) kvantita-
tivno dosta homogena u pogledu longitudinalnosti skele-
ta (razlika je oko 2,5 cm). Kod skakaca u vis, generalno,
je potrebnija tjelesna visina, koju prati poveé¢ana duzina
ekstremiteta, visina tezista tijela od podloge, sam nacin
izvodenja tehnike, gdje pored brzine, fleksibilnosti, ek-
splozivne snage vazna duzina trkackih, odnosno skakac-
kih koraka. Atleti¢arke u skoku motkom su u prosjeku
bile najnize sa prosje¢nom visinom (Mean=172,25cm).

the high jumpers were on average taller than long jumpers
(Mean = 183, 38cm). Differences were observed between
the high jumpers and triple jump (T= 3.448; p<0.01), in
favor of the female high jumpers that had greater body
height (Mean = 183.38 cm) and discipline high jump -
pole vault (T=3.469; p<0.01) .

Statistical differences were also observed in BMI
values in the disciplines Long Jump- High jump (T=3.496;
p<0.01) and High Jump-Triple jump (T=-3.136; p<0.01).
In other parameters, differences were also recorded but
these differences did not achieve statistical significance or
were on the verge of achieving it. This analysis showed
similarities in the morphological status of women jumper
finalists of the Olympic Games in Beijing. Similar research
results obtained Pavlovic, Radic, Simeonov, et al. (2013)
in male finalist in Beijing. Analyzing the men’s finalists
differences were also observed in the body height in the
following disciplines: Long jump-Triple jump (T=-2.747;
p<0.05) and Long Jump-High jump (T=-2.280; p<0.01).

Figure 1 represents the mean values of body height
(Body Height) in jumping disciplines. After examin-
ing the numerical parameters it can be concluded that
the women in the discipline high jump, had the greatest
height of the body (Mean=183.38 cm) in the range of 175-
193cm. Right behind them are competitors in the long
jump (about 175cm) and triple jump (Mean=173.12), and
a minimum body height were athletes in the pole vault
(Mean=172.25cm). From these numerical results, it could
be concluded that these three results (Long Jump, Triple
Jump, Pole Vault) are quantitatively quite homogeneous
in terms of longitudinally skeleton (the difference is about
2.5cm). In high jumpers, generally, the more necessary
is body height, accompanied by increased limb length,
the height of the center of gravity of the body from the
ground, a way of performing a technique, where in ad-
dition to the speed, flexibility, explosive strength, length
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Ova visina atleticarki u skoku motkom moze se
obrazloziti na slede¢i nacin, a tice se tehnike izvodenja
i motorickih sposobnosti. Visina tijela kao parametar
uspjesnosti skoka motkom nije toliko vazan segment, jer
skok motkom predstavlja jedno kombinovano kretanje
gdje skaka¢ upotrebljava motku kao rekvizit. Ostvareni
rezultat najceSce zavisi od sinhronizacije njegovih, pr-
venstveno motorickih sposobnosti, brzine, eksplozivne
snage, koordinacije, fleksibilnosti, ravnoteze, kao i spo-
sobnosti takmicara da kineticku energiju (brzina zaleta)
pretvori u potencijalnu (pokreti nakon uboda motke u
kutiju).

Manju prosjecnu tjelesnu visinu su zabiljezile ta-
kmicarke u disciplini skok u dalj (Mean=174,75cm) i
troskoku (Mean=173,12cm). Naime, poznato je da visina
tijela ne igra vaznu ulogu kod ovih skakackih disciplina,
mada je i tu pozeljno da su skakaci visi, narocito kod
troskoka. Rezultat, pored tehnicke izvedbe uglavnom za-
visi od motorickih komponenti, u prvom redu od brzine
i eksplozivne snage (u toku zaleta i momentu odraza) a
zatim od koordinacije i fleksibilnosti (nakon odraza do
doskoka) §to opet zavisi od toga o kojoj se varijanti radi
(uvinuée ili koracna). Poznato je da je skok u dalj cikli¢-
no-acikli¢no kretanje gdje rezultat zavisi od brzine zaleta
i pocetne brzine prilikom odraza i taj odnos je 2:1 u korist
brzine, gdje vrhunski skakaci u toku zaleta postizu brzinu
preko 10m/s, a poc€etna brzina u momentu odraza preko
8,5m/s (Coh, 2002; Pavlovi¢, 2010). Kod troskoka je taj
odnos 3:1, gdje se sa opadanjem brzine kretanja, poveca-
va ugao odraza izmedu odraza, koraka i skoka (14°-21°).

Analizom srednjih vrijednosti mase tijela (Body
Weight) finalistkinja u skakackim disciplinama (slika 1),
evidentne su najvece vrijednosti numerickih parameta-
ra, takode kod skakacica u vis (Mean=62,62kg) u raspo-
nu od 54-71kg. Na drugoj poziciji su skoro ujednacene,
takmiCarke u skoku u dalj (Mean=61,50kg) i troskoku
(Mean=60kg) u rasponu od minimalnih 59kg pa do mak-
simalnih 71kg. Najmanju tjelesnu masu u prosjeku su
imale atleti¢arke u skoku motkom (Mean=58,88kg) u
rasponu od 52kg do 65kg.

Ovakav poredak atleticarki, po tjelesnoj masi je
mozda i neocekivan (narocito u skoku u vis), jer poveca-
na tjelesna masa, sa jednog aspekta predstavlja remeteci
faktor u rezultatskoj uspjesnosti, narocito kod visinskih
skokova, gdje postoji veliki uticaj sile teZe na tijelo, u
momentu odraza, koja nastoji da prizemlji skakaca na
tlo. Posmatraju¢i sa drugog aspekta, odraz kod svih sko-
kova se izvodi sa jedne noge i vrlo je tesko izdrzati veliku
tjelesnu masu na jednoj nozi (4-6 puta veca od mase ska-
kaca), pa je manja tjelesna masa pozeljna. Kod skoka s

of race is important, that is the jumping movements. Fe-
male pole-vaulters were on average the lowest average
height (Mean=172.25 cm). This height in the pole vault
female athletes can be explained as follows, and refers to
the techniques involved, and motor skills. Body height as
a parameter of success of pole vault is not so important
segment because pole vault is one combined movement
where jumper uses the pole as a prop. The achieved result
usually depends on the synchronization of its primarily
motor skills, speed, explosive strength, coordination, flex-
ibility, balance, and the ability of competitors to kinetic
energy (speed running) turn into a potential (movements
after sticking the pole in a box).

Lower average height was recorded among the com-
petitors in the long jump discipline (Mean=174.75cm) and
triple jump (Mean=173.12 c¢cm). Namely, it is known that
the height of the body does not play an important role in
this jumping discipline, although it is preferred that the
jumpers are taller, particularly for triple jump. The result,
in addition to technical performance mainly depends on the
motor components, primarily from the speed and explosive
power (during acceleration and moment of reflection) and
then from the coordination and flexibility (after reflection to
landing) which in turn depends on which variant it is about
(twist or stepping). It is known that the high jump is cyclic-
acyclic movement where the result depends on the speed of
run up and initial velocity during the take off and the ratio
is 2:1 in favor of speed, where the top jumpers in the course
of running speed achieved over 10m/s, and the initial speed
in the moment of take off was over 8.5 m/s (Coh, 2002,
Pavlovic, 2010). In triple jump the ratio 3:1 is; where the
decrease in speed increases the angle of take off between
take off, step and jump (14° - 21°).

By the analysis of the mean body weight (Body
Weight) in female finalists in the jumping disciplines (Fig-
ure 1), the highest values of numerical parameters are evi-
dent, also in female high jumpers (Mean=62.62kg) in the
range of 54-71kg. The second position is almost uniform,
competitors in the long jump (Mean=61.50kg) and triple
jump (Mean=60kg) ranging from a minimum 59kg to a
maximum of 71kg. The lowest body weight on average
had athletes in the pole vault (Mean=58.88 kg) in the range
of 52kg-65kg.

This order of women athletes, by the body weight is
perhaps surprising (especially in the high jump), because in-
creased body mass, with one aspect, is a disturbing factor in
the result success, especially in high jumps, where we have
a large influence of gravity on the body at the moment of
take off, which seeks to ground jumper to the ground. Look-
ing from another perspective, take off in all jumps is per-
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motkom veca masa tijela ima negativan uticaj zbog ogra-
nicene ¢vrstoce kao i elasti¢nosti motke i njenog boljeg
dejstva u momentu opruzanja, kada tijelo skakaca treba
da podigne na odredenu visinu, gdje se mnogo bolje dej-
stvo ispoljava kod skakaca sa manjom tjelesnom masom,
djelujuéi kao luk i strijela, odnosno u fazi skupljanja koja
prethodi fazi opruzanja, gdje tijelo skakaca podsjeca na
strijelu, a savijena motka na luk (Jovovi¢, 2006; Pavlo-
vi¢, 2010).

Kada su u pitanju numericke srednje vrijednosti
Body Mass Index-a (BMI) atleti¢arki finalista, na prvom
mjestu su skakacice u dalj, sa najve¢om prosje¢nom vri-
jednosti BMI (Mean=20,15) u rasponu vrijednosti od
18,51-21,10. Na osnovu ove vrijednosti moze se zaklju-
¢iti da su takmicarke skoka u dalj imale manju tjelesnu
visinu u odnosu na masu tijela i po konstituciji odgo-
varaju atletiku, a njihov rezultat je uglavnom vezan sa
motoricke sposobnosti.Takmicarke u troskoku su u pro-
sjeku imale indeksne vrijednosti (BMI=20,06), raspona
od 18,42-21,35. Proizilazi zakljucak da su i one imale
manju visinu tijela u odnosu na tjelesnu masu (kao kod
skoka u dalj). Dobijeni su podaci da su takmicarke u dis-
ciplini skok u vis zabiljezile najmanje srednje indeksne
vrijednosti (BMI=18,60), u rasponu od minimalnih 16,87
do maksimalnih 19,69 (tabela 1). To je i o¢ekivano §to je
i karakteristika skakaca u vis, da imaju vecu tjelesnu vi-
sinu u odnosu na masu tijela. Takode takmicarke u skoku
motkom (pole vault) su imale manji BMI u odnosu na
takmicarke u disciplinama skok u dalj i troskok, ali ve¢i
BMI u odnosu na takmicarke u skoku u vis (Mean=19,74)
u rasponu rezultata od 17,64-21,52. Takode i ova disci-
plina zahtjeva manje vrijednosti BMI takmicara.

Sto se tie starosne strukture (GOD) uéesnika (sli-
ka 1) takmicarke u skoku u vis su bile najmlade ucesnice
finala sa prosjekom od 25,75 decimalnih godina, u ras-
ponu od 21-31 godine. Na drugom mjestu su takmicarke
skoka u dalj (Mean=27,25; Range=20-33). Atleticarke
u skoku s motkom i troskoku su bile skoro ujednacene
u starosnoj dobi (Triple jump=28,36). Kao najstarije
ucesnice finala skakackih disciplina su bile takmicarke
u skoku s motkom, 28,88 decimalnih godina. Moze se
napomenuti, da je u svim disciplinama bilo i ve¢ih nu-
meriCkih pokazatelja u starosnoj dobi, ali su uglavnom
preovladale takmicarke sa manjim brojem godina $to se
odrazilo na ukupnu prosje¢nu starosnu dob.

Po visini 1 muski i Zenski skakaci se takode razli-
kuju, zavisno o kojoj se disciplini radi. Kao ”’najvisi” su
skakaci u vis, zatim troskokasi. Obzirom da visina tijela
nije toliko znacajan faktor za skok u dalj i skok motkom,
proizilazi da su ovi skakaci (muski i Zenski) nizi rastom u

formed with one foot and it is very difficult to sustain a large
body weight on one leg (4-6 times that of the jumper), and
so lower body weight is preferred. In the pole vault higher
body mass has a negative impact due to the limited strength
and elasticity of the pole and its better effect at the time of
stretching, when the body of jumper should be raised to a
certain height, where much better effect is expressed in a
jumper with less body mass, acting like a bow and arrow,
the body of the jumper with respect to the bent pole, respect-
ing at the stage of collecting that precedes stage of stretch-
ing, where the body jumpers reminiscent of arrow and a
bent rod on bow (Jovovic, 2006; Pavlovic, 2010).

As for the numerical median values of Body Mass
Index’s (BMI) in women athlete finalists at the first place
are long jumpers, with the highest average value of BMI
(Mean=20.15) ranging in value from 18.51 to 21,10. Based
on these values it can be concluded that the contestants in
long jump had lower body height in relation to the mass
of the body and by the constitution correspond to athlet-
ics, and their result is mainly associated with motor skills.
Contestants in the triple jump had an average BMI values
(Mean=20.06), ranging from 18.42 to 21.35. This leads to
the conclusion that they had smaller height of the body
relative to body weight (as in the long jump). It is interest-
ing data that the competitors in the discipline high jump
recorded the lowest median BMI values (Mean=18.60),
ranging from a minimum of 16.87 to a maximum of 19.69
(table 1). It is expected, which is the characteristic of the
high jumpers, to have a greater height of the body rela-
tive to the weight of the body. Also competitors in the pole
vault had a lower BMI compared to competitors in events
long jump and triple jump, but higher BMI compared to
competitors in the high jump (Mean=19.74) in the range of
scores from 17.64 to 21.52. Also, this discipline requires
lower values of BMI competitors.

Regarding the age structure (age) of participants
(Figure 1), competitors in the high jump were the youngest
participants in the finals with an average of 25.75 decimal
years, ranging from 21-31 years. In second place were the
contestants in long jump (Mean = 27.25, range = 20-33).
Athletes in the pole vault and triple jump were almost uni-
form in age (Triple jump = 28,36). As the oldest partici-
pants in the finals of jumping disciplines were competitors
in the pole vault, 28.88 decimal years. It may be noted that
in all disciplines numerical indicators of age were larg-
er, but generally prevailed competitors with fewer years
which resulted in an overall average age.

Jumpers also differ by height, depending which dis-
cipline is in question. As the tallest are the high jumpers,
then triple jumpers. Since the height of the body is not a
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odnosu na discipline skok u vis i troskok. Kada je u pita-
nju tijelesna masa, moze se zakljuciti da je ona remeteci
faktor kod svih skakackih disciplina.Ona je nesto veca
kod skakaca u dalj u odnosu na skakace u vis, troskoka-
Se i skakace motkom. Vece vrijednosti mase tijela imaju
negativan uticaj u fazi leta zbog veceg djelovanja sile
gravitacije na skakaca, a takode zbog veceg ispoljavanja
miSi¢ne sile kod momenta odraza (Kobrinskij, Juskevic,
Konikova, 2005). Naime, odskok se vr$i sa jedne noge
gdje skakaci vrSe aktivni pritisak na podlogu 4-6 puta
veci od svoje tjelesne mase, $to iznosi od 350kg-500kg
(Coh, 2002) i vrlo je tesko izdrzati taj pritisak na jednoj
nozi (traje vrlo kratko 0,12-0,16ms), $to se narocito ispo-
ljava kod troskoka i to prvog koraka nakon odraza. Kod
troskoka karlica i ki¢meni stub trpe veliko opterecenje i
ukoliko bi tjelesna masa bila povec¢ana, uspjesnost teh-
nickog izvodenja bi bila manja, a mogucnost povrediva-
nja bila veca, iako se radi o vrhunskoj fizi¢koj pripremi
tih takmicara. Skok u dalj kao disciplina je specifi¢na, jer
je brzina dominantna u rezultatskoj uspjesnosti, gdje je
odnos brzine i snage odraza 2:1 i vrlo Cesto kazemo da
je dobar sprinter i dobar skakac i obratno. Brzina zaleta
koju postizu skakaci iznosi od 10,30m/s do 11,50m/s, a
pocetna brzina u momentu odskoka je nesto manja, oko
9,50m/s (Coh, 2002., Pavlovi¢, 2010; Stankovi¢ i1 Ra-
kovi¢, 2010).Skakaci u dalj su uglavnom jake reljefne
muskulature sa snaznim ekstremitetima, Sirokih ramena
i dugih miSi¢a potkoljenica, koji djeluju kao poluge br-
zine.

Ovakve ¢injenice se mogu argumentovati i rezulta-
tima ovoga rada na finalistima Ol-a 2008.godine. Pored
ove konstatacije poznato je da atletski skokovi pripadaju
grupi balisti¢kih gibanja u kojima se u prostor katapultira
tijelo skakaca posredstvom vlastitih misi¢nih naprezanja
ili uz pomo¢ rekvizita (skok motkom) u cilju ostvarenja
Sto veée duzine skoka. Skokovi su inicirani eksplozivnom
aktivacijom miSi¢a agonista, nakon Cega slijedi period
njihove relaksacije, a zavrSavaju se periodom deceleraci-
je, uslijed djelovanja miSica antagonista ili pasivnog iste-
zanja vezivnog tkiva. Veéina istrazivaca koji su se bavili
istrazivanjem u prostoru morfoloskih karakteristika se
slazu, da skakaci imaju u odnosu na ostale atleticare vecu
koli¢inu aktivne tjelesne mase, te da su po Seldonovoj
klasifikaciji najblizi atletiku (skok u dalj i skok motkom)
odnosno leptosomu (skok u vis, troskok), (Milanovié i
sar. 1986; Bowerman i sar., 1998; Ton&ev, 2001; Coh,
2002; Pavlovi¢, 2010).

Masa tijela atleti¢arki skakacica, ucesnica finalnog
takmiCenja na OI u Pekingu je u prosjeku iznosila od
58,88-62,62kg, sa izolovanim slucajevima gdje je tezina

significant factor in the long jump and pole vault, it ap-
pears that these jumpers (male and female) are of lower
height compared to the previous two events. Regarding
the body weight, it can be concluded that it is a disturb-
ing factor of all jumping disciplines. It is slightly higher in
long jumpers compared to the high jumpers, triple jumpers
and pole-vaulters. Higher values of body weight have a
negative impact on the phase of flight due to the larger ac-
tion of gravity on a jumper, and also because of the higher
manifestation of muscle force at the moment of take off
(Kobrinskij, Juskevic, & Konikova, 2005). Namely, the
bounce is carried out with the one leg, where the jumpers
do active pressure on surface, 4-6 times greater than their
body weight, which amounts from 350 kg-500 kg (Coh,
2002) and it is very difficult to withstand the pressure on
one leg (takes a very short 0.12 to 0.16 ms), which is spe-
cifically expressed in the triple jump and the first steps after
takeoff. In triple jump, the pelvis and spinal column suf-
fer a great load, and if the body weight was increased the
success of technical performance would be lower and the
risk of injury would be higher, although it is about the top
physical preparation of the athletes. The long jump as the
discipline is specific, because the speed is dominant in re-
sult performance, where the ratio of the speed and strength
of take off is 2:1 and often we say it is a good sprinter and a
good jumper and vice versa. The speed of run up achieved
by jumpers is from 10.30 m/s to 11.50 m/s, and the initial
speed at the moment of rebound is slightly smaller, about
9.50 m/s (Coh, 2002nd, Pavlovic, 2010; Stankovic and
Rakovic, 2010 ). The long jumpers are generally of strong
relief musculature with powerful limbs, broad shoulders
and long lower legs, which act as levers of speed. These
facts can be argued by the results of this study on the fi-
nalists Olympics in 2008. In addition to these, it is known
that athletic jumps belong to a group of ballistic motion in
which body of jumper is catapulted in the space through
his own muscle strain or with the help of props (pole
vault) in order to achieve the greater length of the jump.
The jumps are initiated by explosive activation of agonists
muscles, followed by their relaxation period, and they end
by period of deceleration, due to the action of the antago-
nist muscles or passive stretching of the connective tissue.
Most researchers who were engaged in research in the area
of morphological characteristics agree that the jumpers in
comparison to other athletes have greater amount of ac-
tive body mass, and that by the Sheldon classification they
are closest to the athletics (long jump and pole) that is to
leptosom (high jump, triple jump), (Milanovic et al. 1986,
Bowerman et al., 1998, Tonchev, 2001; Coh 2001; Kobrin-
skij, Juskevi¢ & Konikova, 2005; Pavlovic, 2010 ).
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pojedinih takmicarki i preko 70kg, dok prosjec¢na visina
deset najboljih skakacica u vis iznosi od 178-188cm. Pro-
sjeCna visina ucesnica finala Ol-a u Pekingu iznosila je
od 172,25cm (Pole vault) pa do 183, 38cm (High jump).
Zbirno, za sve cCetiri discipline prosjek visine je iznosio
(Body Height=175,87cm), a prosjek tjelesne mase (Body
Weight=60,75kg). Skakacice u vis imale su najvecu tje-
lesnu masu ali i najmanji prosjek BMI, upravo iz razloga
jer su imale vecu visinu u odnosu na masu tijela kod ve-
¢eg broja takmicarki i u potpunosti odgovaraju leptoso-
mu. Za razliku od skakaca u dalj koji odgovaraju atletiku
i koje su imale najve¢i BMI (Mean=20,15). Generalno,
vrijednosti BMI su takode vrlo homogene i niske, kretale
su se u granicama od 18,60 (High jump) do 20,15 (Long
jump). Srednja vrijednost BMI je iznosila 19,63. Niske
vrijednosti BMI kod skakaca su ocekivane obzirom na
tehniku izvodenja discipline i znacaj mase tijela u izvo-
denju koja se karakteri$e kao negativan faktor.

Vrlo je vazno napomenuti da kategorizacija na osno-
vu BMI u ovim atletskim disciplinama je vrlo pouzdana
jer se radi od kategoriji sportista kojima tjelesna masa
nije balast (ve¢ masa mi$i¢a i kostiju) pomaze u izvo-
denju motorickog zadatka. Ako bi kategorisali Zenske
finaliste Ol-a u Pekingu po BMI onda bi sve takmicar-
ke bile u kategoriji ispod normalne tezine, BMI= 21-25
(Wilmore et al.1986). Obzirom da se radi o utreniranim
vrhunskim sportistima, onda ova skalarna procjena se ne
moze uzeti za korektnu.

Prosjecna starost takmicarki je bila 27,56 decimal-
nih godina, §to je vise nego kod muskih finalista (Pavlo-
vi¢, Radi¢, Simeonov, i sar. 2013) gdje su najmlade bile
takmiCarke u skoku u vis (Mean=25,75) a najstarije u
disciplini skok s motkom (Mean=28,88 god).

Na osnovu dobijenih rezultata ovog istrazivanja
utvrdene su razlike izmedu finalista skakacica, ali samo su
statisticki zna¢ajne u parametrima tjelesne visine i BMI.
Evidentno je da su morfoloske karakteristike relevantne
u skakackim disciplinama, naroc€ito skoku u vis. Medu-
tim, pored morfoloskih karakteristika izuzetan doprinos
u rezultatskoj uspjesnosti daljinskih i visinskih skoko-
va imaju motoricke sposobnosti koje nisu analizirane u
ovom istrazivanju. Ono §to je relevantno, a potvrdeno u
praksi je to, da rezultat u skakackim disciplinama pored
morfoloskih dimenzija (visina, masa, BMI) je definisan
biomehanickim parametrima: brzinom zaleta, odraznim
impulsom i zamahom ekstremiteta (Stefanovi¢, 1992; Ja-
ri¢, 1997; Toncev, 2001; Jovovié, 2006, Pavlovic, 2010;
Radi¢ i Simeonov, 2012) koji takode imaju zna¢ajan udio
u izvodenju tehnike kretanja,._

Body mass of women athlete jumpers, participating
at finals at the Olympic Games in Beijing averaged from
58.88 to 62.62 kg, with isolated cases where the weight
of individual competitors was over 70kg, while the aver-
age height of ten best female high jumpers was between
178 - 188cm. The average height of the female participants
in Olympic final in Beijing ranged from 172.25 cm (pole
vault) to 183, 38cm (high jump). Collectively, for all four
disciplines the average height was (Body Height=175.87
cm), and the average body mass was (body weight=60.75
kg). Women high jumpers had the highest body mass and
the lowest average BMI, precisely because they had great-
er height in relation to body mass in a large number of
competitors and entirely match to leptosome, unlike the
long jumpers who match the athletics and who had the
highest BMI (Mean=20.15). Generally, BMI values are
also very low and homogeneous, they were in the range of
18.60 (high jump) to 20.15 (Long jump). The mean BMI
was 19.63. Low values of BMI in jumpers are expected
because of the technique of performing the discipline and
the importance of body weight in the performance which
is characterized as a negative factor.

It is important to note that categorization on the basis
of BMI in these athletic disciplines is very reliable because
it is the category of athletes to which the body weight is
not a burden (but muscles mass and bones) and assists in
the performance of motor task. If you would categorize
women’s Olympic finalist in Beijing by BMI then all com-
petitors would be in the category of below normal weight,
BMI 21-25 (Wilmore et all.1986). Since it is about trained
elite athletes, then this scalar evaluation cannot be taken
as correct.

The average age of the competitors was 27.56 deci-
mal years, which is longer than that of the male finalists
(Pavlovic, Radic, Simeonov, et al. 2013) where the young-
est competitors were in the high jump (Mean = 25.75) and
the oldest in discipline pole vault (Mean = 28.88 years).

Based on received results of this research, there were
differences between the finalists of female high jumper,
but only statistically significant in the parameters of body
height and BML. It is evident that the morphological char-
acteristics are relevant in the jumping disciplines, espe-
cially the high jump. However, in addition to morpho-
logical characteristics, an outstanding contribution to the
success of scores in remote and dive jumps have motor
skills that are not analyzed in this study. What is relevant,
and confirmed in practice, is that result in the jumping dis-
ciplines in addition to morphological dimensions (height,
weight, BMI) is defined by biomechanical parameters:
speed running start, take-off impulse and momentum ex-
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ZAKLIUCAK

Na osnovu dobijenih i prezentovanih rezultata istra-
zivanja morfoloskog prostora finalistkinja u skakackim
disciplinama na Olimpijskim igrama u Pekingu 2008. go-
dine moze se zakljuciti da su takmicarke u ove Cetiri dis-
cipline dosta sli¢nog morfoloskog statusa. Razlike koje
su zabiljeZene potvrduju ranije konstatacije o mogucim
sli¢cnostima i razlikama u skakackim disciplinama. Od
ukupnog broja finalista skakacica (ukupno 32) eviden-
tirane su razlike u pogledu tjelesne visine, mase tijela,
Body Mass Index (BMI) i godina starosti (Age).

Medutim, u pogledu statisticke zna¢ajnosti, to se po-
tvrdilo u tjelesnoj visini na oba nivoa (p<0.05; p<0.01).
Atleticarke u disciplinama skok u dalj i skok u vis se sta-
tisticki znacajno razlikuju u vrijednostima visine tijela
(T=-2,906; p<0,012). Razlike su takode utvrdene izmedu
skoka u vis i troskoka (T=3,448; p<0,004), kao i skoka u
vis 1 skoka motkom (T=3,136; p<0,007).

Razlike u vrijednostima BMI atleti¢arki su utvrdene
u disciplinama skok u dalj - skok u vis (t=3,496; p<0.004)
i skok u vis-troskok (T=-3,136; p<0.007).

Od svih finalista atleticarke u skoku u vis su
imale najve¢u visinu tijela (Mean=183,38cm). Sko-
ro identi¢ne vrijednosti se mogu pripisati skakacica-
ma u dalj (Mean=174,75cm) i skakacicama u troskoku
(Mean=173,12cm). Kao najnize rastom su bile atleticar-
ke u skoku motkom (Mean=172,25¢cm). Analizom tjele-
sne mase finalista moZze se zakljuciti da su i najve¢u masu
imale atleticarke skoka u vis (Mean=62,62). Drugu pozi-
ciju zauzimaju atleti¢arke u skoku udalj (Mean=61,50kg)
i u troskoku (Mean=60kg), a kao ‘’najlakse” su skakaci-
ce s motkom, sa prosje¢nom masom od 58,88kg. Uvidom
u vrijednosti BMI finalistkinja, moze se zakljuciti da su
najvece vrijednosti kod skakacica u dalj (BMI=20,15).
Na drugoj poziciji su atleticarke u troskoku (BMI=20,06),
zatim skakacice motkom (BMI=19,74). Najmanje vri-
jednosti BMI su zabiljezile atleticarke u skoku u vis
(BMI=18,60).

Analizom starosne strukture Zenskih finalista moze
se zakljuciti da su takmicarke u skoku motkom bile naj-
starije ucesnice finala sa prosjekom od 28,88 godina, a
blizu njih i atleticarke u troskoku sa 28,36 godina. Na
treCem mjestu po starosnoj dobi su bile atleticarke u sko-
ku u dalj (27,25 godina), dok su kao najmlade ucesnice
u skakackim disciplinama bile atleticarke skoka u vis sa
prosjekom 25,75 godina.

Ovakav poredak je u suprotnosti od muskih finali-
sta (Pavlovi¢, Radi¢, Simeonov, i sar. 2013), jer su kod
njih troskokasi ti koji su nesto vise tjelesne mase od oce-
kivane. Sve skakacke discipline u svojoj tehnici imaju

tremities (Stefanovic, 1992; Jaric, 1997; Toncev, 2001;
Jovovic, 2006, Pavlovic, 2010; Radic & Simeonov, 2012)
which also have a significant proportion of the technique
of movement.

CoONCLUSION

Based on obtained and presented results of research
of morphological space in finalists in the female jumping
events at the Olympic Games in Peking 2008, it can be
concluded that the female contestants in these four dis-
ciplines are of quite similar anthropological status. The
differences that were observed confirm previous findings
about the possible similarities and differences in the jump-
ing disciplines. Of the total number of finalist jumpers (to-
tal of 32) there were recorded differences in body height
(body height), body mass (body weight), Body Mass In-
dex (BMI) and age (Age). However, in terms of statistical
significance, that is confirmed in the body height at both
levels (p<0.05, p<0.01). Female athletes in the disciplines
long jump and high jump, statistically significantly differ
in the values of Body Height (T= -2.906, p<0.012). Dif-
ferences were also observed between the high jump and
triple jump (T= 3.448, p<0.004), as well as the high jump
and pole vault (T= 3.136, p<0.007). Differences in BMI
were determined in women athletes in the disciplines long
jump — high jump (T= 3.496, p<0.004) and high jump-
triple jump (T=-3.136, p<0.007). Of all the finalists, wom-
en athletes in the high jump had the highest body height
(Mean = 183.38 cm). Almost identical values can be at-
tributed to the long jumpers (Mean = 174.75 c¢cm), the triple
jumpers (Mean = 173.12 cm). As lowest by height were
female pole-vaulter (Mean = 172.25 cm).

By the analysis of body mass of finalists it can be
concluded that the maximum mass had high jump female
athletes (Mean = 62.62). The second position is that of
competitors in the long jump (Mean = 61.50 kg) and triple
jump (Mean = 60kg), and with lowest weight are women
pole vaulters, with an average weight of 58.88 kg. After
examining the values of BMI finalists, it can be concluded
that the greatest values are in long jumpers (BMI= 20.15).
In the second position are the triple jumpers (BMI=20.06),
followed by pole-vaulters (BMI= 19.74). The minimum
values of BMI were recorded in female athletes in high
jump (BMI= 18.60). By the analysis of the age structure of
women’s finalists it can be concluded that the competitors
in the pole vault were the oldest participants in the finals
with an average of 28.88 years, and close to them are com-
petitors in triple jump with 28.36 years. In third place by
age were competitors in the long jump (27.25 years), while
the youngest participants in the jumping events were high
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ucesce brzine i eksplozivne snage koje sa staro$¢u opada-
ju (Ni¢in, 2000), pa ovdje imamo upravo i takav primjer
starosne strukture ucesnika i njihovih godina u momentu
Olimpijskih igara.
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Apstrakt: Istrazivanjem je pokuSano da se rasve-
tli jedan deo strukture takmicarske aktivnosti fudbala
i efikasnost jednog od “prekida igre”. Predmet rada
predstavlja ucestalost i efikasnost ubacivanja lopte u
igru sa strane. Cilj rada je da se utvrdi postojanje even-
tualnih razlika u ucestalosti i efikasnosti ubacivanja
lopte u igru sa strane na utakmicama finalista i polu-
finalista Svetskog fudbalskog prvenstva 2010. godine.
Od 255 izvedenih ubacivanja lopte u igru sa strane na
tzv.”protivnickoj” polovini terena postignut je jedan gol
u nastavku akcije posle izvedenog ubacivanja lopte u
igru sa strane. Primenom Kruskall Wallis testa izmedu
Cetiri prvoplasirane reprezentacije na Svetskom fud-
balskom prvenstvu 2010. godine dobijene su statisticki
znacajne razlike kod izvedenih ubacivanja lopte u igru
sa strane u Sesnaesterac protivnika (p=0.003) i kod upu-
¢enog Suta prema golu protivnika, a lopta ode pored ili
iznad gola ili je golman uhvati ili odbije (p=0.009).
Kljuéne reci: fudbal, prekidi igre, ubacivanje lop-
te u igru sa strane, Svetsko fudbalsko prvenstvo 2010.
godine.

Uvop

Jedan od ofanzivnih prekida igre u fudbalu su i uba-
civanja lopte u igru sa strane. U tu grupu spadaju jos i
ubacivanja lopte u igru iz ugla, slobodni udarci, kazneni
udarci koji se jo§ nazivaju i penali, ubacivanja lopte u
igru od strane golmana kada lopta prede gol aut liniju,
a njom je poslednji igrao igra¢ protivnicke ekipe i izvo-
denje pocetnog udarca na pocetku utakmice, pocetkom
drugog poluvremena i posle svakog primljenog gola.

Igraci koji imaju dobru tehniku i koji mogu snazno
baciti loptu iz “auta” ostvaruju veliku takticku prednost.
Izvode¢i aut u blizini protivni¢kog gola, igra¢i mogu po-
sti¢i iste efekte kao da je lopta centrirana nogom pred pro-
tivnicki gol (Aleksi¢, 1990).

Jedan od poslednjih primera efikasno izvedenog
ubacivanja lopte u igru sa strane dogodio se na utakmici
izmedu FX.”Celzi” i FK.”Pari Sen Zermen” u Getvrt-
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Abstract: The study attempts to elucidatea part of the
structure of competitive football activities and efficiency
of the one “interruption of the game.” The paper topic is
the frequency and effectiveness of putting the ball into play
from the side. The paper aims to establish the existence of
possible differences in the frequency and efficiency of put-
ting the ball into play from the side at the matches of final-
ists and semi-finalists of the World Championship in 2010.
Out of 255 times the ball was put into play from the side in
the so-called “opponent’s” half of the field, one goal was
scored in the continuation of action after the ball was put
into play from the side. By using the Kruskall Wallis test
between the four best ranked national teams of the World
Championship in 2010, there were statistically significant
differences in putting the ball into play from the side as a
result of ball throw into the opponent’s box (p = 0.003)
and by the shot of the ball at the opponent’s goal, where
the ball went near or over the goal or a goalkeeper caught
or punched the ball (p = 0.009).

Key words: football, game interruption, putting the ball
into play from the side, World Championship in 2010.

INTRODUCTION

One of the offensive interruptions of the game in
football is putting the ball into play from the side. This
group also includes putting the ball into play from the
corner, free kicks, penalty kicks, ball throw in by a goal-
keeper where the ball goes out of the field as a result of
the opponent’s shot and kick off shot at the beginning of
the match, at the beginning of a second half of the match
and after each scored goal.

Players with good technique and who are capable
of putting the ball from into play from the side have a
significant tactic advantage. By putting the ball from into
play from the side players can achieve the same effects
as though the ball was passed using a leg in the direction
of opponent’s goal (Aleksi¢, 1990).

One of the most recent examples of an efficient
ball put into play from the side happened at the match
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finalu lige Sampiona u sezoni 2013/14. godine. Igraci
domace ekipe su postigli gol u neposrednom nastavku
akcije posle izvedenog ubacivanja lopte u igru sa strane i
zahvaljujuéi i tom golu ostvarili su plasman u polufinalu
lige Sampiona.

Bivsi engleski fudbaler ¢lan F.K.”Stouk Siti” Rory
Delop je bio poznat po “katapultu” u rukama. U kari-
jeri je asistirao pri postizanju golova ubacivanjem lopte
u igru sa strane kod 42 gola. Rekord u duzini izbacene
lopte iz ruku mu je 45 metara, a prosek 38 metara. Ma-
tematicari i fiziCari su izracunali da njegova lopta putu-
je brzinom od 60 km/h i da se krac¢e pod iglom od 20°.
Pod tim uglom misi¢i leda i ruku proizvode najvecu silu.
Svetski rekord u daljini izbaCene lopte postigao je profe-
ssor fizickog vaspitanja iz Yorkshirea Donny Brooks sa
daljinom od 50 metara. Prethodni svetski rekord u ubaci-
vanju lopte u igru rukom iznosio je 48 metara, a postavio
ga je Amerikanac Michael Lochnor (Miriam Bruckler i
Cicvaric¢, 2008).

Jedna od karakteristika savremenog fudbala posma-
tranog i analiziranog nau¢nim tehnikama i metodama je
i izraCunavanje kontakt indeksa, a sa njim u vezi i odstu-
panja od teoretski najjednostavnije igre §to se tice broja
dodira lopte prilikom reSavanja tehni¢ko-takti¢kih zada-
taka na terenu u fazi napada (Posi¢, 2014.).

Jedan od klju¢nih preduslova za igranje fudbala na
elitnom nivou je igranje sa $to manjim brojem dodira
lopte (Dellal et all, 2011;prema: San Roman-Quintana,
2013.).

U prvoj ligi Srbije u timu F.K.”BeZanija” igra¢ Ljubo
Baranin je poznat po ubacivanju lopte u igru sa strane u Se-
snaesterac protivnika pred gol. U poslednja dva prvenstva
je postignuto viSe golova u nastavku akcije posle njegovog
ubacivanja lopte sa strane. Za vreme igranja u Azerbejdza-
nu asistirao je ubacivanjem lopte u igru sa strane kod 29
postignutih golova.

Na Svetskom fudbalskom prvenstvu 1998. godine od
ukupno 171 postignuta gola jedan je postignut u nastavku
akcije posle izvedenog ubacivanja lopte u igru sa strane.
Procentualno izrazeno to iznosi 1,71% od ukupno posti-
gnutih golova (Bray, 2006).

Cetiri prvoplasirane reprezentacije se statisticki
znacajno razlikuju u dva od ukupno tri nacina izvodenja
ubacivanja lopte u igru iz ugla, a kod izvodenja slobodnih
udaraca statisticki znacajna razlika postoji kod sva tri uo-
bicajena nacina izvodenja (Posi¢, 2013, 2013a). Izmedu
istih reprezentacija statisticki znacajna razlika je utvrdena
i kod odigravanja povratnih lopti sa jednim dodirom lopte
istom igracu od koga je lopta i dobijena u zoni organizacije
napada i zoni zavr$nice napada (Posi¢, 2013).

between Chelsea F.C. and Paris Saint-Germain F.C. in
the quarterfinals of the Champions League in season
2013/14. Players of the home team scored a goal in a
direct continuation of action, after the ball was put into
play from the side, and due to that goal they went further
into the semifinals of the Champions League.

A former English football player, member of the
Stoke City F.C. Rory Delap was famous for having a
catapult in his hands. In his career, he assisted in scoring
goals by ball putting the ball into play from the side for 42
times. His record of throwing the ball is 45 meters, while
the average is 38 meters. Mathematicians and physicists
have calculated that, when he throws the ball, the speed
is 60km/h and the ball flies at the angle of 20°. At this
angle, muscles of the back and arms produce the largest
force. The world record of the ball thrown in holds a pro-
fessor of physical education Donny Brooks from York-
shire, which is 50 meters. Previous record in throwing
the ball was 48 meters and was achieved by an American
Michael Lochner (Miriam Bruckler and Cicvari¢, 2008).

One of the characteristics of modern football, which is
observed and analyzed by scientific techniques and meth-
ods, is the calculation of a contact index, and in that respect
the deviation of theoretically the simplest game regarding
the number of ball touches when performing technical-tac-
tic tasks on the field during the attack phase (Posic¢, 2014.).

One of the key preconditions for playing elite foot-
ball is playing with the least number of ball touches (Del-
lalet all, 2011; according to: San Roman-Quintana, 2013.).

In the first Serbian league, the F.C”Bezanija” foot-
ball player Ljubo Baranin is well-known for his ball put
into play from the side in the box in front of the oppo-
nent’s goal. In the last two seasons, several goals have
been scored in the continuation of action after he put the
ball into play from the side. While his was playing in
Azerbaijan, he assisted in scoring goals for 29 times us-
ing the ball put into play from the side. On the World
Championship in 1998, out of 171 scored goals, one
was scored as a result of the continuation of action after
the ball was put into play from the side. Expressed in
percentages it amounts to 1.71% of the total number of
scored goals (Bray, 2006).

Four best ranked national teams statistically signifi-
cantly differ in two out of three ways of putting the ball
into play from the corner, and in terms of free kicks statis-
tically significant difference exists in all three most com-
mon ways of performing the above mentioned(Posic,
2013, 2013a).Statistically significant difference was de-
termined in the same national teams in terms of backward
pass with a single touch of the ball to the same player

160

www.Ssiz-au.com



N. Posi¢:

FREQUENCY AND EFFICIENCY OF PUTTING THE BALL INTO PLAY FROM THE SIDE IN MODERN FOOTBALL

SPORTS SCIENCE AND HEALTH 4(2):159-168

METOD RADA
Posmatrani su DVD snimci utakmica finalista i po-
lufinalista svetskog fudbalskog prvenstva 2010. godine.

Ukupno 28 utakmica, po sedam utakmica svake repre-

zentacije.

Kao merni instrument primenjen je posmatracki list

u koji su unosene frekvencije odigravanja pojedinih naci-

na izvodenja, ishoda i ukupno izvedenih ubacivanja lopte

u igru sa strane.

Uzorak varijabli
Ubacivanje lopte sa strane unapred prema golu pro-
tivnika (APGP).
% Ubacivanje lopte sa strane unazad prema svom
golu (APSQ).

« Ubacivanje lopte sa strane u Sesnaesterac protiv-
nika (AULS).

« Upucen Sut prema golu protivnika posle ubaciva-
nja lopte u igru sa strane, a lopta ode pored ili
iznad gola ili je golman loptu uhvatio ili odbio
(APGO).

« Upucen sut prema golu protivnika i postignut gol
u nastavku akcije posle izvedenog ubacivanja
lopte u igru sa strane (ASPG).

« Ukupno izvedenih ubacivanja lopte sa strane
(AUIA).

« Intervencija protivnicke odbrane posle izvedenog
ubacivanja lopte sa strane (AIPO).

Ubacivanje lopte sa strane se izvodi kada cela lop-
ta prede uzduznu liniju terena po zemlji ili kroz vazduh.
Lopta se ubacuje u igru u bilo kom pravcu sa mesta gde
je presla liniju. Ubacivanje lopte u igru vrsi igrac ekipe
koja nije poslednja igrala loptom. U trenutku kada uba-
cuje loptu igra¢ mora biti licem okrenut prema terenu,
a delom stopala stajati na uzduznoj liniji ili van nje. Pri
ubacivanju lopte u igru igra¢ se mora sluziti obema ruka-
ma i loptu ubaciti u teren sa obe ruke preko glave. Lopta
je uigri ¢im ude u teren, ali igra¢ koji je ubacuje ne sme
da igra njom sve dok je neki drugi igra¢ ne dodirne ili
njom ne igra. Pogodak ne moze biti postignut neposred-
no iz ubacivanja lopte u igru sa strane.

Obrada prikupljenih podataka je obavljena statistic-
kim softverom SPSS 20. Iz prostora deskriptivne stati-
stike izraCunati su: aritmetiCka sredina, standardna de-
vijacija, maksimalna i minimalna vrednost. Za utvrdiva-
nje razlika na nivou grupa primenjen je Kruskall Wallis
test, a za testiranje razlika izmedu parova reprezentacija
Mann Whitney test.

who passed the ball in the phase of attack organization
and in the phase of attack finalization (Posi¢, 2013).

METHOD

dVD recordings of the finalists and semifinalists of
the World Championship in 2010 were observed; in total 28
matches, 7 matches of each national team. A record of fre-
quency of performing the ball put into play from the side in
certain ways, outcomes and a total number of balls put into
play from the side was used as a measurement instrument.

Variables:

<+ Putting the ball into play from the side forward in
the direction of opponents’ goal (APGP).

« Putting the ball into play from the side backward
in the direction of own goal (APSG).

¢ Putting the ball into play from the side in the op-
ponent’s ,,box* (AULg).

A shot towards the opponent’s goal after the ball
was put into play from the side, where the ball
goes near the goal or over the goal or a goalkeeper
cathces or punches the ball (APGO).

¢ Asshot at the opponent’s goal and a scored goal in
the continuation of action after the ball was put
into play in from the side (ASPG).

¢ The total number of putting the ball into play
from the side (AUIA).

+ The intervention of opponent’s defenseafter the
ball was put into play from the side (AIPO).

Putting the ball into play from the side is performed
when the entire ball goes over the longitudinal line of the
field whether the ball is on the ground or in the air. The
ball can be thrown in any direction from the spot where it
went over the line. Putting the ball into play from the side
is performed by a player of the opposite team of that which
touched the ball last. When putting the ball into play from
the side, a player must face the field, and partially stand-
ing with one foot on the line or outside of it. When putting
the ball into play from the side, a player must use his both
hands and throw in the ball with both hands over his head.
The match starts again when the ball enters the field, but
the player who throws in the ball must not touch the ball
until another player touches it. A goal cannot be scored by
a direct ball put into play from the side.

The processing of collected data was performed by us-
ing statistical software SPSS 20. From the area of descrip-
tive statistics, the following was calculated: arithmetic mean,
standard deviation, maximum and minimum value. The
Kruskall Wallis test was used for determining the differences
at the group level, and for the testing of differences between
the pairs of national teams the Mann Whitney test was used.
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REzuLTATI

Ukupno je na posmatranim utakmicama izvedeno
255 ubacivanja lopti u igru sa strane. Primenom stro-
zijeg kriterijuma da u nastavku akcije posle izvedenog
ubacivanja lopte sa strane ucestvuje do tri igraca ekipe
koja izvodi napad nijedna od analiziranih reprezentacija
nije postigla gol u nastavku akcije posle izvedenog uba-
civanja lopte sa strane. Primenom blazeg kriterijuma
kojim se prihvataju golovi i iz akcija u kojima je uce-
stvovalo i viSe igraca od trojice, jedino je reprezentacija
Holandije postigla jedan gol posle tako izvedenog uba-
civanja lopte u igru sa strane. U tabeli 1 se vidi da je na
jednoj utakmici maksimalno izvedeno 18, a minimalno
jedno ubacivanje lopte u igru sa strane na tzv. “’protiv-
nickoj” polovini terena odakle postoje realne mogué-
nosti da se u nastavku akcije posle ubacivanja lopte u
igru sa strane postigne gol. Prose¢no je izvodeno 9,16
ubacivanja lopti u igru sa strane na tzv. “’protivnic¢koj”
polovini terena. Prose¢no je po utakmici izvedeno 4,07
ubacivanja lopte u igru sa strane ubacivanjem lopte una-
pred prema golu protivnika (APGP), 3,86 unazad prema
svom golu (APSG) i najmanje ubacivanjem lopte u Se-
snaesterac protivnika (AULS), 1,21. Proseéno je posle
izvedenih ubacivanja lopte u igru sa strane intervenisala
i do lopte dolazila protivnicka ekipa (AIPO) 7,25 puta
po utakmici, a maksimalno su igraci protivnicke ekipe
dosli do lopte na jednoj utakmici 16 puta.

Tabela 1. Deskriptivne karakteristike nacina izvodenja i isho-
da izvedenih ubacivanja lopte u igru sa strane

REsuLTs

In the course of observed matches, 255 ball put into
play from the side were performed. By applying stricter cri-
teria which means that in the continuation of action after the
ball was put into play from the side three players of a team
participate in the attack, none of the analyzed national teams
scored a goal in the continuation of action after the ball was
put into play from the side. By applying less strict criteria
which means that the goals where more than three players
participated were included in the analysis, only the national
team of Holland scored a goal after putting the ball into play
from the side. Table 1 shows that at one match maximum
of 18, and minimum of 1 ball put into play from the side in
the so-called “opponent’s” half of the field were performed,
therefore there is a realistic possibility that a goal can be
scored in the continuation of action after the ball was put
into play from the side. An average number of the ball put
into play from the side in the so-called “opponent’s” half of
the field is 9.6. Per match, an average number of the ball put
into play forward the opponent’s goal (APGP) is 4.07, 3.86
backward in the direction of own goal (APSG) and the least
number of the ball put into play is in the opponent’s box
(AULS). An opponent’s team has intervened and came into
the possession of the ball after putting the ball into play from
the side (AIPO) 7.25 times on average per match, while the
opponent’s team players came into the possession of the ball
16 times maximum per match.

Table 1. Descriptive characteristics of ways of putting the
ball into play from the side and the outcomes of putting the
ball into play from the side

APGP APSG AULS APGO AIPO ASPG AUIA
N 28 28 28 28 28 28 28
Mean 4,07 3,86 1,21 0,50 7,25 0,03 9,16
St.dev. 2,52 3,09 1,42 0,88 3,81 0,19 4,48
Max. 9 12 5 3 16 1 18
Min. 0 0 0 0 1 0 1

Legenda: APGP- ubacivanje lopte u igru sa strane izvedeno
ubacivanjem lopte unapred prema golu protivnika; APSG —
ubacivanje lopte u igru sa strane izvedeno ubacivanjem lopte
unazad prema svom golu; AULS- ubacivanje lopte u igru sa
strane izvedeno ubacivanjem lopte u Sesnaesterac protivnika;
APGO —upucen Sut prema golu protivnika posle ubacivanja
lopte u igru sa strane, a lopta ode pored ili iznad gola ili
je golman uhvati ili odbije; AIPO- intervencija protivnicke
odbrane posle ubacuvanja lopte u igru sa strane; ASPG-
upucen sut prema golu protivnika i postignut gol u nastavku
akcije posle ubacivanja lopte u igru sa strane; AUIA- ukupno
izvedenih ubacivanja lopte u igru sa strane na posmatranim
utakmicama.

Legend: APGP- Ball put into playfrom the side forward
in the direction of opponents’goal; APSG— Ball put into
playfrom the side backward in the direction of own goal;
AULS- Ball put into playfrom the side in the opponent’s
,,box “;APGO-A shot towards the opponent’s goal after the
ball was put into playfrom the side , where the ball goes near
the goal or over the goal or a goalkeeper catches or punches
the ball; AIPO- The intervention of opponent’s defense after
the ball wass was put into playfrom the side; ASPG- A shot at
the opponent s goal and a scored goal in the continuation of
action after the ball was put into play from the side; AUIA-
The total number of putting the ball into play from the side at
the observed matches.
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U tabeli 2 su prikazani rezultati testiranja razlika u
varijablama kod kojih je utvrdena statisticki znacajna ra-
zlika izmedu posmatranih reprezentacija primenom Kru-
skall Wallis testa.

Tabela 2. Nacini i ishodi ubacenih lopti u igru sa strane sa
znacajnim statistickim razlikama (Kruskall Wallis test)

Table 2 shows the results of testing the differences
in variables, by using the Kruskall Wallis test, where a
statistically significant difference between the observed
national teams was determined.

Table 2. Methods and outcomes from putting balls into play from
the side with significant statistical differences (Kruskall Wallis test)

Varijabla / Variable Reprezentacija / National team X2 p df Srednji rang / Medium rank
Spanija / Spain 6.00
AULS Holandija / Holland 13.900 0.003 3 14.21
Nemacka / Germany 16.50
Urugvaj / Uruguay 21.29
Spanija / Spain 10.50
APGO Holandija / Holland 12.517 0.006 3 16.07
Nemacka / Germany 10.50
Urugvaj / Uruguay 20.93

Legenda: AULS- ubacena lopta u Sesnaesterac protivnika sa

strane; APGO —upucen Sut prema golu protivnika posle uba-

civanja lopte u igru sa strane, a lopta ode pored ili iznad gola
ili je golman uhvati ili odbije.

Statisticki znacajna razlika je utvrdena samo kod
dve varijable. Kod ubacivanja lopte u igru sa strane
izvedenih ubacivanjem lopte u Sesnaesterac protivnika
(AULS) (p=0.003) i kod upuéenih Suteva prema golu
protivnika posle ubacivanja lopte u igru sa strane, a lopta
ode pored ili iznad gola ili je golman uhvati ili odbije
(APGO) (p=0.006).

Grafikon 1. Ukupno ubacenih lopti u Sesnaesterac protivnika

sa strane i upucenih Suteva prema golu protivnika posle uba-

civanja lopte u igru sa strane, a lopta ode pored ili iznad gola
ili golman uhvati ili odbije loptu.

Legend: AULS-Ball put into playfrom the sidethe in the op-

ponent’s ,,box “;APGO-A shot towards the opponent’s goal

after the ball was put into playfrom the side where the ball

goes near the goal or over the goal or a goalkeeper cathces
or punches the ball.

Statistically significant difference was determined
in two variables. By putting the ball into play from the
side performed by the ball put into play in the opponent’s
box (AULS) (p=0.003) and by performed shoots to the
opponent’s goal after putting the ball into play from the
side, where the ball goes near or over the goal or a goal-
keeper cathes or punches it (APGO) (p=0.006).

Graph 1. The total number of the ball put into playthe oppo-
nent’s box from the putting the ball into play from the side and
shots at the opponent s goal after the ball was was put into
playfrom the side where the ball goes near or over the goal or
a goalkeeper cathes or punches it.

mAULS

APGO

18
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Spanija / Spain Holandija / Holland

Nemacka / Germani Urugvaj / Uruguay

Legenda: AULS- ubacena lopta u Sesnaesterac protivnika sa

strane; APGO —upucen Sut prema golu protivnika posle uba-

civanja lopte u igru sa strane, a lopta ode pored ili iznad gola
ili je golman uhvati ili odbije
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U grafikonu 1 se vidi da reprezentacija Spanije nije
izvela nijedano ubacivanje lopte u igru sa strane ubaciva-
njem lopte u Sesnaesterac protivnika, a isto i nijedan Sut
prema golu protivnika posle ubacivanja lopte u igru sa
strane na tzv.“protivnickoj* polovini terena. Reprezenta-
cija Urugvaja je izvela najvise ubacivanja lopte u igru sa
strane ubacivanjem lopte u Sesnaesterac protivnika i naj-
vise Suteva prema golu protivnika, viSe od zbira ostale tri
reprezentacije i $to se tiCe ubacenih lopti u Sesnaesterac
protivnika i $to se tice upucéenih Suteva prema golu pro-
tivnika. Reprezentacija Urugvaja na ovom takmicenju
nije postigla ni jedan gol u nastavku akcije posle izvede-
nog ubacivanja lopte u igru sa strane, ali je stvorila vise
dobrih Sansi za postizanje gola i uputila vise udaraca u i
pred okvira gola protivnika.

U tabeli tri su prikazani rezultati Mann Whitney te-
sta sa znaCajnim statistiCckim razlikama izmedu parova
reprezentacija u nacinu izvodenja i ishodima izvedenih
ubacivanja lopte u igru sa strane. Izmedu reprezentacija
Spanije i Holandije su utvrdene statisticki znacajne razli-
ke kod dva od ukupno tri evidentirana nacina izvodenja
ubacivanja lopte u igru sa strane p<0.05, a u ishodima
nisu pronadene statisticki znacajne razlike p>0.05. Stati-
sti¢ki znacajne razlike su dobijene kod ubacivanja lopte u
igru sa strane izvedenih ubacivanjem lopte unazad prema
svom golu (APSG) (p=0.039) i kod ubacivanja lopte u
igru sa strane izvedenih ubacivanjem lopte u Sesnaeste-
rac protivnika (AULS) (p=0.008).

Izmedu reprezentacija Spanije i Nemacke je dobije-
na statisticki zna¢ajna razlika samo kod ubacivanja lopte
u igru sa strane izvedenih ubacivanjem lopte u Sesnae-
sterac protivnika (AULS) (p=0.008). Izmedu reprezen-
tacija Spanije i Urugvaja je dobijeno najvie razlika, kod
ukupno tri varijable. Kod dve koje se odnose na nacin
izvodenja ubacivanja lopte u igru sa strane i kod jedne
koja se odnosi na ishod izvedenih ubacivanja lopte u igru
sa strane.

From the graph it can be concluded that the Spain
national team has not performed a single ball put into play-
from the side in the opponent’s ,,box*, and the same result
is for a shot towards the opponent’s goal after the ball was
put into playfrom the side in the so-called “opponent’s”
half of the field. The Uruguay national team has performed
the biggest number of putting the ball into play from the
side by the ball put into playin the opponent’s box and
the bigest number of shots towards the opponent’s goal,
which is more than a total number of other three national
teams regarding the ball put into playfrom the side in the
opponent’s ,,box“ and a shot towards the opponent’s goal.
On this championship, the Uruguay national team has not
scored a single goal in the continuation of action after the
ball was put into playfrom the side , but has produced sev-
eral good chances for scoring a goal and had several shots
within and in front of the opponent’s goal.

Table 3 shows the results of Mann Whitney test with
statistically significant differences between the pairs of
national teams in terms of the way of performing and the
outcomes of performed putting the ball into play from the
side. Between the national teams of Spain and Holland,
statistically significant differences were determined in two
out of three recorded ways of performing the putting the
ball into play from the side p<0.05, and in the outcomes
no statistically significant differences were found p>0.05.
Statistically significant differences were found in putting
the ball into play from the side performed by the ball put
into playbackward in the direction of own goal (APSG)
(p=0.039) and putting the ball into play from the sideper-
formed by the ball put into play in the opponent’s ,,box*
(AULS) (p=0.008).

Between the national teams of Spain and Holland,
statistically significant differences were determinedonly
in putting the ball into play from the side performed by
the ball put into play in the opponent’s ,box* (AULS)
(p=0.008).

The biggest number of differences was found be-
tween the national teams of Spain and Uruguay, namely
in three variables in total: one is related to the way of put-
ting the ball into play from the sideand the other is related
to the outcome of putting the ball into play from the side.
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Tabela 3. Parovi reprezentacija i varijable sa znacajnim sta-
tistickim razlikama (Mann Whitney test)

Table 3. National team pairs and variables with statistically
significant differences (Mann Whitney test)

Varijabla / Variable ~ Reprezentacija / National team VA Srednji rang / Medium rank p
Spanija / Spain 9.79

APSG Holandija / Holland -2.060 5.21 0.039
Spanija / Spain 5.00

AULS Holandija / Holland -2.646 10.00 0.008
Spanija / Spain 5.00

AULS Nemacka / Germany -2.646 10.00 0.008
Spanija / Spain 10.14

APSG Urugvaj / Uruguay -2.404 4.86 0.016
Spanija / Spain 4.00

AULS Urugvaj / Uruguay -3.364 11.00 0.001
Spanija / Spain 5.00

APGO Urugvaj / Uruguay -2.622 10.00 0.009
Nemacka / Germany 5.00

APGO Urugvaj / Uruguay -2.622 10.00 0.009

Legenda: APSG — ubacivanja lopte u igru sa strane izvedena
ubacivanjem lopte unazad prema svom golu; AULS- uba-
civanja lopte u igru sa strane izvedena ubacivanjem lopte
u Sesnaesterac protivnika; APGO —upucen Sut prema golu

protivnika posle ubacivanja lopte u igru sa strane a lopta ode

pored ili iznad gola ili je golman uhvati ili odbije,

Od nacdina izvodenja ubacivanja lopte u igru sa
strane statisticki znacajna razlika je utvrdena kod
izvodenja ubacivanjem lopte unazad prema svom golu
(APSG) (p=0.016) i kod ubacenih lopti u Sesnaesterac
protivnika (AULS) (p=0.001). Kod ishoda ubadenih
lopti u igru sa strane, statisticki znacajna razlika je
utvrdena samo kod upucenih Suteva prema golu pro-
tivnika posle ubacivanja lopte u igru sa strane, a lopta
ode pored ili iznad gola ili je golman uhvati ili odbije
(APGO) (p=0.009).

Izmedu reprezentacija Nemacke i Urugvaja sta-
tisticki znacajna razlika je utvrdena samo kod ishoda
i to kod upucenih Suteva prema golu protivnika posle
ubacivanja lopte u igru sa strane, a lopta ode pored
ili iznad gola ili je golman uhvati ili odbije (APGO)
(p=0.009).

Kod preostalih parova reprezentacija i kod osta-
lih varijabli nisu utvrdene statisticki znacajne razlike
p>0.05.

Legend: APSG— Ball put into playfrom putting the ball into
play from the side backward in the direction of own goal;
AULS- Ball put into playfrom putting the ball into play from
the side in the opponent’s ,,box “;APGO—-A shot towards the
opponent s goal after the ball was put into playfrom the side,
where the ball goes near the goal or over the goal or a goal-
keeper cathces or punches the ball.

In terms of the way of putting the ball into play from
the side statistically significant difference was determined
in the ball put into playfrom the side backward in the di-
rection of own goal(APSG) (p=0.016) and inthe ball put
into playfrom the side in the opponent’s ,,box“(AULS)
(p=0.001). In terms of the outcomes of putting the ball
into play from the side, statistically significant difference
was determined only in shots at the opponent’s goal after
the ball was put into playfrom the side, where the ball
goes near the goal or over the goal or a goalkeeper cath-
ces or punches the ball (APGO) (p=0.009).

Between the national teams of Germany and Uru-
guay, statistically significant difference was determined
only in the outcomes, namely, shots at the opponent’s
goal after the ball was put into playfrom the side, where
the ball goes near the goal or over the goal or a goalkeep-
er cathces or punches the ball(APGO) (p=0.009).

In the remaining national team pairs and other vari-
ables, no statistically significant differences were found
p>0.05.
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Diskusiia

Reprezentacija Spanije pobednik Svetskog fudbal-
skog prvenstva 2010. godine nije izvela nijedno ubaci-
vanje lopte u igru sa strane ubacivanjem lopte u Sesna-
esterac protivnika. To se moze protumaciti kao njihova
procena da su im takvim razvojem akcije male Sanse za
dolazak u povoljnu poziciju za upucivanje Suta prema
golu protivnika i eventualno postizanje gola. Logi¢na je
pretpostavka da su se prilikom donoSenja takve odluke
rukovodili visinom svojih igraca iz manevarske i napa-
dacke linije. Njihova je procena da su im vece Sanse za
dolaZenje u povoljnu poziciju za upuéivanje Suta prema
golu protivnika i eventualno postizanje gola kroz kom-
binacije i zato je u njihovoj igri na posmatranim utakmi-
cama evidentirano 72,30 % izvedenih ubacenih lopti u
igru sa strane unazad prema svom golu (APSG), a 27,70
% izvedenih unapred prema golu protivnika ili uz liniju
(APGP), a nijedno ubacivanje lopte u Sesnaesterac pro-
tivnika (AUSP).

Najvise ubacivanja lopte u igru sa strane izvedenih
ubacivanjem lopte u Sesnaesterac protivnika je izvela re-
prezentacija Urugvaja, a i navise su igraCi ove reprezen-
tacije uputili Suteva prema golu protivnika posle ubaci-
vanja lopte u igru sa strane. U nekim situacijama (Sansa-
ma) su i santimetri nedostajali da lopta zavrsi u mrezi. Na
osnovu ,,fudbalskih zakona“ koji su potvrdeni u decenij-
skoj praksi logi¢no je pretpostaviti da ¢e se reprezentaciji
Urugvaja u buduénosti i rezultatski vratiti bar jedan deo
na ovom takmicenju nerealizovanih Sansi stvorenih posle
izvodenja ubacivanja lopte u igru sa strane ubacivanjem
lopte u Sesnaesterac protivnika.

Jedan od problema u savremenom fudbalu, a
koji je prisutan 1 decenijama unazad je 1 mala efika-
snost, malo postignutih golova. Postizanje golova iz
prekida igre direktno ili u nastavku akcije je samo
jedan od nacina postizanja golova. Analizirajuéi
rezultate istrazivanja koja su se bavila postizanjem
golova iz prekida igre na prvenstvima sveta, uocava
se da se najmanje golova postize u nastavku akcija
posle ubacivanja lopte u igru iz ,,auta® (Jankovi¢ 1
sar., 2010).

Retki su fudbaleri koji mogu loptu prilikom
izvodenja ubacivanja lopte u igru sa strane da ubace
ispred protivni¢kog gola i tako stvore svom timu po-
voljnu Sansu za postizanje gola. Na osnovu rezultata
ovog istrazivanja vidi se da je od 255 izvedenih uba-
civanja lopte u igru sa strane na tzv.“protivni¢koj*
polovini terena postignut jedan gol i to primenom
blazeg kriterijuma. Kako bi se povecao broj povolj-
nih situacija (Sansi) za postizanje veéeg broja golo-

Discussion

The national team of Spain, the winner of World
Championship in 2010, has not performed a single ball
put into playfrom the side in the opponent’s box. This
can be interpreted as their assessment that under such cir-
cumstances the chances of creating a good opportunity
to shoot at the opponent’s goal and eventual scoring of
a goal are slim. A logical assumption is that when mak-
ing such decisions players take into account the height
of their players from the maneuver and attack line. Their
assessment is that they have bigger chances of creating
a good opportunity to shoot at the opponent’s goal and
eventual scoring of a goal through the combinations,
therefore in their game, on the observed matches 72.30%
of the performed ball put into play from the side were di-
rected backward to their own goal, (APSG), and 27.70%
of the performed ball put into play from the side were
directed towards the opponent’s goal or along the line
(APGP), while not a single ball put into play from the
side was performed by the ball put into play the oppo-
nent’s box (AUSP).

The largest number of ball put into play from the
side in the opponent’s box was done by the Uruguay
national team, and the players of this national team had
the biggest number of shots at the opponent’s goal after
the ball was put into play from the side. In some situa-
tions (chances), the ball missed the goal only by centi-
meters. According to the “rules of football” confirmed
by a decade-long practice, it is logical to assume that in
the future, the national team of Uruguay will achieve
some results as an outcome of unrealized chances on this
championship, in particular chances created after the ball
was put into play from in the side in the opponent’s box.
One of the problems in modern football, which is pres-
ent for decades now, is poor efficiency, a small number
of scored goals. Scoring goals after the interruption of
game directly or in the continuation of action is only one
of the ways of scoring goals. By analyzing the results of
research, which aimed at analyzing scoring of goals on
the world championships after the game was interrupted,
it can be noted that the least number of goals was scored
in the continuation of action after the ball was put into
play from the side(Jankovi¢ et al., 2010).

Individuals who can throw a ball in front of the op-
ponent’s box when putting the ball into play from the
side are rare, hence they can rarely create a chance for
their team to score a goal. Based on the results of this
research, it is evident that out of 255 performed ball put
into play from the side in the so-called opponents half of
the field, one goal was scored where, in the analysis, a
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va na fudbalskim utakmicama svih nivoa takmice-
nja predlog proistekao iz ovog istrazivanja je da se
»proba“ sa izvodenjem ubacivanja lopte u igru sa
strane na tzv.“protivnickoj* polovini terena nogom.
Tako bi se povecala moguénost da lopta cescée dolazi
ispred ili u Sesnaesterac protivnika odakle su vece 1
realne mogucnosti za postizanje gola.

U nauci se za proveru pretpostavki primenju-
je eksperiment. Predlog je da se u nekoj od nizih
seniorskih liga ili ligi omladinaca uvede privreme-
na promena pravila igre i dozvoli izvodenje ubaci-
vanja lopte u igru sa strane na tzv.“protivni¢koj*
polovini terena nogom u toku jedne takmicarske
polusezone ili sezone 1 da se posebno evidentiraju
postignuti golovi i stvorene Sanse u nastavku akcije
posle ubacivanja lopte u igru sa strane. Na kraju
eksperimenta bi si pomocu osnovnih matematickih
operacija mogla utvrditi eventualna razlika i korist
za povecanje efikasnosti na fudbalskim utakmica-
ma izmenom pravila igre 1 eventualno bi se imali
argumenti za predlog promena pravila fudbalske
igre odgovaraju¢im fudbalskim telima na vi$im ni-
voima.

ZAKLIUCAK

Istrazivanjem je utvrdena mala efikasnost uba-
civanja lopte u igru sa strane na utakmicama fina-
lista 1 polufinalista Svetskog fudbalskog prvenstva
2010. godine. Od 255 evidentiranih ubacivanja
lopte u igru sa strane izvedenih na tzv. ,protiv-
nickoj“ polovini terena postignut je jedan gol i to
primenom blazeg kriterijuma da u nastavku akcije
prilikom postizanja gola posle izvedenog ubaci-
vanja lopte u igru sa strane ucestvuje vise od tri
igraCa jedne ekipe. Statisticki znacajne razlike iz-
medu reprezentacija finalista 1 polufinalista Svet-
skog fudbalskog prvenstva 2010. godine primenom
Kruskall Wallis testa su dobijene kod ubacivanja
lopte u igru sa strane izvedenih ubacivanjem lopte
u $esnaesterac protivnika (AULS) (p=0.003) i kod
upucéenog Suta prema golu protivnika, a lopta ode
pored ili iznad gola ili je golman uhvati ili odbije
(APGO) (p=0.009).

Kako bi se povecao broj povoljnih situacija
(Sansi) za postizanje veceg broja golova na fudbal-
skim utakmicama svih nivoa takmicenja predlog
za buduce istrazivanje je da se dozvoli u eksperi-
mentalnoj ligi izvodenje ubacivanja lopte u igru
sa strane na tzv.“protivnickoj* polovini terena no-
gom. Tako bi se povecala moguénost da lopta cesée

less strict criterion was used. In order to increase a num-
ber of chances for scoring a bigger number of goals at
football matches of all levels, the suggestion, which is
actually the result of this research, is to “try” to perform
putting of the ball into play from the side in the so-called
opponent’s half of the field by throwing in a ball using
a leg. In that way, the possibility for a ball to be more
frequently in front of or in the opponent’s box would in-
crease, therefore creating a larger number of realistic op-
portunities for scoring goals.

In science, for the verification of the assumptions
an experiment is used. The suggestion is to introduce a
temporary change of the rules of the game in a certain
lower senior league or junior league for a duration of one
season or half of a season, where it would be permitted to
perform ball put into play from the side in the so-called
opponent’s half of the field by using a leg, and where the
scored goals and created chances in the continuation of
action after the ball was put into playfrom the side would
be separatelly documented. At the end of the experiment,
by using basic mathematical operations a possible differ-
ence and advantage of rules change in order to increase
the efficiency at football matches could be determined,
therefore the above mentioned could produce arguments
for the suggestion of changing the rules of football game,
which would be then presented to the appropriate foot-
ball authorities of high level.

CoNcCLUSION

Research has confirmed poor efficiency of the ball
put into playfrom the side at the matches of finalists and
semifinalists of the World Championship in 2010. Out of
255 recorded ball put into play from the side performed
in the so-called opponent’s half of the field, only one goal
was scored, where a less strict criterion was used in the
analysis, namely in the continuation of action when a
goal was scored after the ball was put into playfrom the
side more than three players of the same team participat-
ed in the action. Statistically significant differences be-
tween the national teams of finalists and semifinalists of
the World Championship in 2010 were found by apply-
ing the Kruskall Wallis test, namely by putting the ball
into play from the side in the opponent’s box (AULS)
(p=0.003) and in shots toward the opponent’s goal, where
the ball goes near or over the goal or a goalkeeper cathes
or punches it (APGO) (p=0.009).

In order to increase a number of chances for scoring
a bigger number of goals at football matches of all levels,
the suggestion for future research is to permit, in an ex-
perimental league to put in the ball into play from the side
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dolazi ispred ili u Sesnaesterac protivnika odakle su | in the opponent’s half of the field by using a leg. In that
vece 1 realne moguénosti za postizanje gola. way, the possibility of a ball to be more frequently in front
of or in the opponent’s box would increase, which in return
would increase the realistic possibilities of scoring a goal.

Li1TERATURA / REFERENCES

Aleksié, V., (1990). FUDBAL istorija, tehnika, taktika, fizicka kondicija i metodika. Beograd. Fakultet za fizicku kulturu.

Bray K. (2006). Kako dati gol. Zagreb. Graficki zavod.

Dosi¢, N. (2013). Differences in playing reversal balls on matches of the finalists on the football World Championship 2010. 3 International
Scientific Conference ,, Exercise and Qvality of Life“. Novi Sad: Faculty of Sport and Physical Education.

Dbosi¢, N. (2013). Razlike u zastupljenosti pojedinih nacina izvodenja kornera u igri finalista i polufinalista Svetskog fudbalskog prvenstva
2010. godine. U medunarodna naucna koferencija efekti primene fizicke aktivnosti na antropoloski status dece omladine i odraslih
(str. 170-177). Beograd. Fakultet sporta i fizickog vaspitanja.

bosi¢, N. (2013). Ucestalost i efikasnost prekida igre finalista i polufinalista Svetskog fudbalskog prvenstva 2010.godine. Neobjavljeni master
rad, Novi Sad: Fakultet sporta i fizickog vaspitanja.

bosi¢, N. (2014). Razlike u posedima lopte, kontaktima sa loptom i kontakt indeksima osvajaca medalja na Svetskom fudbalskom prvenstvu
2010. godine. Sportske nauke i zdravije vol.4 broj 1 str.64-72. Banja Luka: Panevropski univerzitet Apeiron.

Dosi¢, N. i Krneta, Z. (2013). Razlike u zastupljenosti pojedinih na¢ina izvodenja slobodnih udaraca u igri finalista i polufinalista Svetskog fud-
balskog prvenstva 2010. godine. U 16. nau¢na konferencija ,,F'IS KOMUNIKACIJE 2013 “ u fizickom vaspitanju, sportu i rekreaciji
i 1. Internacionalna nau¢na konferencija (str.42-48). Nis. Fakultet sporta i fizickog vaspitanja.

Franka, M.B. i Cicvari¢, D. (2008). Nogometna matematika i fizika. Zagreb: Skolska knjiga.

Jankovi¢, A., Leontijevi¢, B. i Mi¢ovi¢, B. (2010). Uticaj“standardne situacije-prekid igre* na postizanje rezultata na svetskim prvenstvima
u fudbalu. U Strucni skup “Iskustva i perspektive —svetsko prvenstvo u Juznoafrickoj Republici 2010. godine (str.21-30). Beograd.
Fakultet sporta i fizi€kog vaspitanja.

San Roman-Quintana, J., Casamichana, D., Castellano, J., Calleja-Gonzalez, J., Jukié, L., i Ostoji¢, S. (2013). The influence of ball-touches
number on physical and physiological demands of large-sided games. Kinesiology, vol. (45) 2:171-178.

http://www. Sportske net/blog/milo§-markovié/rori-delap-omaz-coveku-u-autu-158709.html od 16.12.2013. godine.

http://www/ blic.rs/forum/indeks.php?topic/fudbalska hronologija od 01.12.2014. godine.

http://www/ Mondo.rs/a673455/Sport/Fudbal/Ljubo-Baranin-katapult-BeZanija-Video.html od 17.03. 2014. godine.

Primljen: 02. decembar 2014. / Received: December 02, 2014
Izmjene primljene: 12. decembar 2014. / Revision received: December 12, 2014
Prihvacen: 15. decembar 2014. / Accepted: December 15, 2014

1 68 www.Ssiz-au.com



UPUTSTVO AUTORIMA
ZA IZRADU RADA

NASLOV RADA (U NAJVISE DVA REDA)
Ime Prezime:, Ime Prezime:
"Naziv organizacije, *Naziv organizacije

Apstrakt: Svaki rad mora da sadrzi apstrakt. U ap-
straktu treba ukratko izlozZiti osnovnu ideju i postignute rezul-
tate. Rad napisati po ugledu na tekst iz ovog uputstva. Apstrakt
moze da sadrzi do 150 rijeci.

Kljucne rije€i: Navesti do pet kljucnih rijeci odvo-
jene zarezima.

Rad treba da ima jasno dat uvod, postavku problema,
nain njegovog rjeSavanja, rezultate, zakljucak i1 koriStenu
literaturu, na ne viSe od 8 strana B5 formata (16,8 x 24,0
cm) ukljucujuéi slike, tabele, reference. Na stranicama rada
margine moraju biti: gornja i donja 2,5cm, unutrasnja 2,5cm i
vanjska 2cm. Stranice nije potrebno numerisati.

Naslov rada (Times New Roman, veli¢ina 12pt, bold)
treba da se nalazi na sredini prve stranice pomjeren dva prore-
da velic¢ine 10pt ispod gornje margine. Nakon naslova ostaviti
jednu praznu liniju veli¢ine 10pt. Rad se elektronskom poStom
dostavlja Nau¢nom odboru skupa u PDF i DOC formatu na e-
mail adresu siz@siz-au.com.

Iznad tabele treba da stoji natpis, npr. ,,Tabela 1. Ma-
trica interkorelacija“. Ispod slike treba da stoji broj slike i le-
genda, npr. ,,Slika 3. Rad sa predskolcima®.

LITERATURA

Obavezno je navodenje svih bibliografskih izvora
koji su koriSteni za pripremu i pisanje rada. Preporucuje se
APA standard indeksiranja literature, APA Harvard reference
system.

INSTRUCTION FOR AUTHORS
SUBMITTING PAPERS

TITLE OF PAPER (TWO LINES AT THE
MOST)
First and last name of the first author!, First and
last name of the second author?
"Name of the Organization, “Name of the Organiza-
tion

Abstract: Each paper must include an abstract. The
abstract should outline the basic idea and its results. The pa-
per should be written according to the text in these instructi-
ons. The abstract may contain up to 150 words.

Keywords: Specify up to five keywords or phrases
separated by commas.

The paper must contain clear introduction, problem
statement, method of resolving the problem, results, conclusion,
and references. It shoud not contain more than 8 pages of B5
format (16,8 x 24,0 cm) including figures, tables, references.
Paper margins must be: top and bottom 2,5 cm, inside 2,5 cm
and outside 2 cm. Pages are not ought to be numbered.

The paper title (use 12 point Times New Roman type
of text; the title must be highlighted with Bold option) should
be positioned in the middle of the first page, shifted two spa-
ces, font size 10pt, below top margin. After the title, one should
leave one space, font sizel0 pt. The paper must be sent to the
Congress Programme Board in electronic form (PDF or DOC)
as an email attachment to siz@siz-au.com.

There should be a caption above the table, which
says, for example ,,Table 1. Intercorrelation matrix”. Below
the figure, there should be the figure number and legend, for
example “Figure 3: Work with preschoolers”.

REFERENCE

It is necessary to cite all sources used for your paper.
APA citation style is recommended, APA Harvard reference
system.









Sadrzaj/Content:

Vannastavna fizicka aktivnost dece starijeg Skolskog uzrasta i nivo kardiorespiratorne forme ..........c.ooeiesernmemesesnerssssessessssssssessssses 93
Extracurricular Physical Activity of Children of Older School Age and Cardiorespiratory Fitness Level
Zoran Dokic¢, Kemal Idrizovic, Slaven Duli¢, Dragomir Levajac

Matri¢na forma kompromisne optimizacije funkcionalne iSHIANE ...t 102
Matrix Form of Compromising Optimization of Functional Nutrition

Mirjana Landika

Analiza intenziteta opterecenja i potro$nje energije kod plesaca rekreativaca 110

The Intensity of the Physical Load and Energy Expenditure Analysis of Participants of Recreational Dancing
Gregor Rebula, Andrej Rebula, Petra Zaletel, Velibor Srdi¢, Meta Zagorc

Korisnicka percepcija sistema sportskih usluga Karate KIUDa..............c.ooeeeeeeeeeeeeeeerere et 121
Users’ Perception of a Sports Service System in a Karate Club
Milan Nesic¢, Dusan Daci¢, Velibor Srdi¢

Komparativna analiza efikasnosti Sutiranja u rukometu na €p 2012. GOAINE..........cvveerreesmesmrserssessssssessssss s sssssssssss s ssssssssssssss s sssssssssssssssssssssssssssnns 131
A Comparative Analysis of Shooting Efficiency in Handball at Euro 2012
Naim Celes, Milenko Vojvodic, Nijaz Skender

Multimedijski pristup odredivanju granicnih vrijednosti elemenata zivotne sredine sa aspekta uticaja na zdravlje sportista ... 138
Multimedia ApproacQ to Determination of Environmental Exposure Limits From the Aspect of Impact on the Health of Sportsmen
Veljko Bukic, Cvijetin Zivanovi¢

Razlike u morfoloskim karakteristikama atleticarki skakacica finalista olimpijskih igara u Pekingu...........ccoucruunne. 146
Differences in Morphological Characteristics of Female Athletics Jumpers Finalists of the Beijing Olympics

Ratko Pavlovi¢

Ucestalost i efikasnost ubacivanja lopte u igru sa strane u savremenom fudbalu.........c.ccccovrrenenee 159

Frequency and Efficiency of Putting the Ball Into Play From the Side in Modern Football
Nebojsa DoSi¢

ISSN 2232-6211

?72232"8621005

9




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




