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PoSTOVANI CITAOCI,

U novom izdanju naseg Casopisa, od velikog broja
pristiglih radova, Urednistvo je uvrstilo dvanaest radova,
autora iz Indonezije, Makedonije, Srbije i Bosne i Herce-
govine. U ovom broju ¢ete procitati ¢lanke koji se odno-
se na zdravstveni fitness, strukturu motorickih stereotipa
karatista, validaciju skale za procjenu kvaliteta zivota
osoba sa lumbalnim sindromom, kvantitativne pokaza-
telje motorickih znanja ucenika pod uticajem redovne
nastave fizickog vaspitanja, analizu razlika u brzini pli-
vanja kraul tehnikom kod plivaca i vaterpolista, relacije
indeksa tjelesne mase i kardiorespiratorne izdrzljivosti
sa rizikom metabolickog sindroma kod adolescenata,
obrazovanje za demokratsko gradansko obrazovanje za
ljudska prava u fizickom vaspitanju, relacije morfoloskih
karakteristika i1 aerobne izdrzljivosti kod fudbalera, sta-
nje kicmenog stuba kod adolescenata sa razli¢itim nivoi-
ma fizicke aktivnosti, sportskog menadzmenta i primjenu
pilatesa u treningu plesaca sportskog plesa.

Zahvaljujemo se svim autorima, recenzentima i ¢la-
novima uredni$tva na ulozenom trudu. Nadamo se da ¢e
1 ovaj broj ispuniti o¢ekivanja Sire Citalacke populacije.

’Ars longa, vita brevis”.

Urednistvo Casopisa

DEARREADERS,

In the new edition of our Journal, from a large num-
ber of papers that we have received, the Editorial Board
has accepted twelve articles and authors are from Indone-
sia, Macedonia, Serbia and Bosnia and Herzegovina. In
this issue you will read articles related to health fitness,
structure of the motor stereotype karate competitiors, va-
lidation of the scale intended for the assessment of the
quality of life of people with lumbal syndrome, quantita-
tive indicators of motor skills of students under the influ-
ence of regular teaching of physical education, analysis
of swim swing speed differences in swimmers and water
polo players, relationship between body mass index and
cardiorespiratory endurance with metabolic syndrome
risk in adolescents, education for democratic civic edu-
cation for human rights in physical education, relation
of morphological characteristics and aerobic endurance
to footballers, spinal column status in adolescents with
different levels of physical activity, sports management
and application of pilates in the training of dancers of
sports dance.

We thank all authors, reviewers and members of the
editorial team for their efforts. We hope that this number
will also meet the expectations of the wider readership
population.

> Ars longa, vita brevis ’.

Journal editorial

www.Siz-au.com
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RELATIONSHIP OF BODY MASS INDEX AND CARDIORESPIRATORY FITNESS
WiTH METABOLIC SYNDROME RISK IN ADOLESCENTS

ABpuLLAH AL Hazmy!, MuchaSIN DoEwEs?, NOER RacHMA®, AGus KRISTIVANTO*
!Department of Sports Science, Postgraduate Program, Universitas Sebelas Maret Surakarta
’Department of Sport Physiology, Faculty Medicine, Universitas Sebelas Maret Surakarta
’Department of Physical Medicine and Rehabilitation, Dr. Moewardi Hosp ital Surakarta
‘Department of Sports Science, Postgraduate Program, Universitas Sebelas Maret Surakarta

Correspondence:

Abdullah Al Hazmy

Department of Sports Science

Postgraduate Program, Universitas Sebelas Maret Surakarta
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Abstract: Objectives The prevalence of obesity in childhood and adolescence is a major public health problem and
has increased dramatically over the last few decades. More attention is needed because it is closely related to some non-
communicable diseases and metabolic syndrome. The aim of this study was to investigate the correlation of body mass
index and cardiorespiratory fitness to the prevalence of metabolic syndrome in adolescents. Methods The sample of the
study was 44 adolescents. This research is an observational analytic study. The sample of this study measured body mass
index, cardiorespiratory fitness, and metabolic syndrome through measurement of abdominal circumference, blood pres-
sure, triglycerides, HDL-cholesterol, and blood fasting glucose. Results The results of the simultaneous test showed that
both body mass index and cardiorespiratory fitness had a significant effect on the risk of metabolic syndrome (p = 0.000).
The higher BMI tended to have metabolic syndrome 1.746 times higher than not having metabolic syndrome. The propen-
sity of the unfit condition of cardiorespiratory having metabolic syndrome is 4.283 times higher than the one that has the fit
condition. This logistic regression model is quite good because it can predict correctly 72.7% of the conditions that occur.
Conclusions This study showed that the higher body mass index and cardiorespiratory fitness conditions can be used as
predictors of metabolic syndrome in adolescents.

Keywords: Body mass index, cardiorespiratory fitness, metabolic syndrome, adolescent

BACKGROUNDS

The prevalence of childhood and adolescent obesity is a major public health problem and has increased dramati-
cally over the last few decades (Ng M et a/, 2013). This is a massive public health problem worldwide (de Onis et
al, 2010). Great attention is needed because it is closely related to some non-communicable diseases and metabolic
syndrome (WHO, 2010), defined as a combination of three or more metabolic abnormalities, consisting of abdominal
obesity, high blood pressure, dyslipidemia, and dysglycemia. Epidemiological studies have shown that obesity and
poor cardiorespiratory fitness performance contribute significantly to the prevalence of cardiovascular disease, where
the factor is found from childhood to adolescent. Obesity in childhood is also a significant risk factor for some types
of cancer and type 2 diabetes mellitus in adulthood (Perez and Huffman, 2008).

Much evidence suggests that this set of metabolic indicators is prevalent in adolescents, this occurs parallel to
the increasing prevalence of obesity worldwide. For example, among North American, Asian and European adoles-
cents, the prevalence of metabolic syndrome in adolescents with normal weight is <1%, whereas in obese adolescents
it ranges from 18-50% (Tailor et al., 2010). Among the Chinese adolescents, the 3.7% prevalence was found in the
overall sample but for the prevalence of 35.2%, 23.4%, and 2.3%, respectively, in the obese group, overweight and
normal weight (Li Y et al, 2008). In addition, a recent review of the prevalence of metabolic syndrome in children
from North America, Latin America, Europe, Asia and Australasia (Tailor et a/, 2010) shows an overall prevalence
ranging from 1.2 to 22.6%, only counting children with excess body weight or obesity this value reaches 60%. It has
been widely recognized that the prevalence of childhood obesity has increased not only in industrialized countries but
also in developing countries (United Nations, 2012). In developing countries, a systematic overweight and obesity
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increase is a consequence of the transition process associated with the adoption of western lifestyles, characterized by
the consumption of high energy-dense foods, low levels of physical activity and increased longer sitting time. For ex-
ample, in Brazil, the prevalence of childhood obesity increased from 4.1 to 13.9% from 1974-1997; In Thailand, the
observed increase was from 12.2 to 15.6% between 1991 and 1993; And in India, the prevalence increased from 9.8
to 11.7% between 2006-2009 (Gupta et al., 2012). In Indonesia, the prevalence of obesity in children aged 6-15 years
increased from 5% in 1990 to 16% in 2001 (Soegondo, 2008), and currently, the prevalence of obesity is increasing
at 5-12 years 18.8 %, age 13-15 years 10.8% and age 16-18 years 7.3% (Riskesdas, 2013).

Recent studies have shown that cardiorespiratory fitness levels are closely related to metabolic risk in adoles-
cents in Europe and North America (Steele et al., 2008), suggesting that high physical fitness reduces the effects of
obesity on risk indicators for metabolic syndrome. Decreased physical activity in children and adolescents has also
been reported (Muthuri et al., 2014; Mak and Day, 2010), can negatively impact their physical fitness levels. It is pos-
sible that these changes, associated with an increase in overweight and obesity, may have a negative impact on overall
public health. Physical activity is important for improving cardiorespiratory fitness. Several studies have shown that
children who are more active have better cardiorespiratory fitness than those who are not active (Aires et al., 2011;
Boddy et al., 2011; Parikh and Stratton, 2011). These findings suggest a link between physical activity and physical
fitness, especially in improving cardiorespiratory fitness. Children with high cardiorespiratory fitness and low body
mass index (BMI) have a lower risk of metabolic syndrome than those with low cardiorespiratory fitness and high
BMI (Padilla-Moledo et al, 2012; Wang et al., 2011).

Previous studies have shown that gender does not affect the relationship between cardiorespiratory fitness and
obesity in childhood (Oda, 2008). Health professionals should design programs to tackle childhood obesity by rec-
ognizing the correlation between sex, BMI, and cardiorespiratory fitness, especially in geographic areas with high
prevalence of obesity. This will help alleviate chronic diseases and future problems caused by obesity. Studies show
that healthcare professionals need to encourage better fitness and overcome obesity-related problems in children to
ensure overall positive health during their childhood and into adulthood.

Examining the association of metabolic risk indicators with weight status and cardiorespiratory fitness in adoles-
cents living in different environments may help develop more efficient public health strategies to reduce the incidence
of health hazards during this lifetime as well as in adulthood. Research on the relationship of cardiorespiratory fitness
levels and body mass index to the risk of metabolic syndrome in these adolescents is rarely performed in Indonesia. This
study aims to determine the effect of cardiorespiratory fitness and body mass index on the risk of metabolic syndrome
in adolescents. So hopefully this research can contribute much to improving the degree of public health in Indonesia.

METHODS

Ethical considerations: The study was approved by the Ethics Review Committee of Dr. Moewardi Hospital
with the number 809/VIII/HREC/2017. All research subjects have given their informed consent for participation in
this research study.

Participants

The study recruited 44 adolescents (22 males and 22 females) in second grades of Senior High School at Bojo-
negoro Regency. The purpose of this study was explained to all participants, and written consent was obtained from
all participants prior to their participation. Potential participants were excluded if they had a history of cardiorespira-
tory illness.

Anthropometric measurements

Height and weight were measured to the nearest 0.1 cm and 0.1 kg (OneMed Microtoise, JMI Co Ltd, Indonesia;
GEA EB-9063, MPM Co Ltd, Indonesia), with the participants barefoot and in light clothing. Body mass index (BMI)
was calculated as weight (kilograms) divided by height (square meters). Waist circumference (WC) was measured at
the midpoint between the bottom of the rib cage and the top of the lateral border of the iliac crest with participants in
the standing position at the end of a normal expiration. Blood pressure was measured twice at a five-minute interval.
Blood pressure readings were taken from the right arm, after a rest period, by use of a sphygmomanometer (Omron
HEM-7120; OMRON Co Ltd, Japan).

6 www.siz-au.com
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Blood specimens

Blood samples were collected in the morning after participants had been seated for 30 minutes and had fasted
overnight (at least 12 hours). Serum fasting glucose, triglycerides (TG), and high-density lipoprotein (HDL) were
measured using a Roche Hitachi 902 Chemistry Analyzer System (HITACHI Co Ltd, Japan).

Definition of metabolic syndrome

This study used the National Cholesterol Education Program Adult Treatment Panel III (NCEP-ATP III) guide-
lines with some modified from IDAI and Yoshinaga et al., (2005) research to determine the presence of metabolic
syndrome in adolescents. Abdominal obesity was determined by waist circumference. To address ethnic and regional
factors in the diagnostic criteria, abdominal obesity was defined by the Asia-Pacific criteria for waist circumference
(APC-WC) (Laaksonen et al., 2002).The study used the recent International Diabetes Federation (IDF) metabolic
syndrome definition (Lamonte et al., 2005), which includes criteria established by the NCEP, IDAI, and Yoshinaga.
Participants were considered to have metabolic syndrome if three or more of the following five criteria were met:
1) high blood pressure ( >95th percentiles for boys and girl by height); 2) hyperglycemia (fasting plasma glucose >
100 mg/dL); 3) hypertriglyceridemia (>110 mg/dL); 4) low HDL cholesterol (<40 mg/dL); and 5) abdominal obesity
(waist circumference >90thpercentiles for boys and girls by age).

Assessment of CRF

All participants underwent the Multistage Fitness Test (MFT) to determine their CRF values. This test involves
continuous running between two lines 20m apart in time to recorded beeps. For this reason, the test is also often called
the ‘beep’ or ‘bleep’ test. The participants stand behind one of the lines facing the second line and begin running when
instructed by the recording. The speed at the start is quite slow. The subject continues running between the two lines,
turning when signaled by the recorded beeps. After about one minute, a sound indicates an increase in speed, and the
beeps will be closer together. This continues each minute (level). If the line is reached before the beep sounds, the sub-
ject must wait until the beep sounds before continuing. If the line is not reached before the beep sounds, the subject is
given a warning and must continue to run to the line, then turn and try to catch up with the pace within two more ‘beeps’.
The test is stopped if the subject fails to reach the line (within 2 meters) for two consecutive ends after a warning.

The subject’s score is the level and a number of shuttles (20 m) reached before they were unable to keep up with
the recording. Record the last level completed (not necessarily the level stopped at). This norms table below is based
on personal experience and gives you a very rough idea of what level score would be expected for adolescents, using
the standard Australian beep test version. For analysis purposes, the participant’s data were categorized into one of
two groups according to CRF, fit and unfit.

Statistics

This research is a descriptive study with the observational analytic approach. The adolescent’s sample of this
study calculated body mass index by measurement of height and weight, measurement of cardiorespiratory fitness
level (VO2max) with Multistage Fitness Test (MFT), and risk of metabolic syndrome through measurement of ab-
dominal circumference, blood pressure, triglycerides, HDL-cholesterol, and blood fasting glucose. To determine the
association of metabolic syndrome prevalence with CRF and BMI, logistic regression analyses were performed after
adjusting for age. Metabolic syndrome was assigned as a dependent variable, CRF and BMI were assigned as inde-
pendent variables. A two-sided analysis with p<0.05 was considered statistically significant. All data are presented
as meantstandard deviation (SD) and percentages. All statistical analyses were conducted using SPSS version 22.0
for Windows.

REsuLTS

The sample of the study was 44 adolescents (22 male and 22 female), the measurement data can be seen in
table 1. The subject of 44 samples obtained the result of normal BMI 38.6%, 36.4% overweight, and 25.0% obese.
Unfit conditions were found in 54.5% of subjects and fit conditions were found in 45.5% of subjects. From the clas-
sification of metabolic syndrome, 36.4% did not suffer from metabolic syndrome, 36.4% had the risk of metabolic
syndrome, and 27.3% had metabolic syndrome (table 2).
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Table 1. Measurement data

Measurement data Mean * SD Unit
Age 16,18 £ 0,45 years
Weight 68,42 + 18,46 kg
Height 1,61+0,08 m
Body mass index 26,27 + 6,25 Kg/m?
VO2max 29,77 £6,76 mL/kg/minutes
systole 131,34 £ 16,99 mmHg
diastole 83,82+ 11,15 mmHg
Waist circumference 81,95+ 15,02 cm
Triglyceride 103,43 + 46,88 mg/dL
HDL 57,45 £ 8,51 mg/dL
BFG 82,52 +4,88 mg/dL

Table 2. Subject characteristic and data distribution

Sample characteristic

n (%)

Gender

Boy

Girl

Body mass index

Normal

17 (38,63)

Overweight

16 (36,36 )

Obese

11 (25)

Cardiorespiratory fitness

Fit

Unfit

Metabolic syndrome

No

16 (36,4)

Risk

16 (36,4)

Yes

12 (27,3)

Samples are categorized as an adolescent with metabolic syndrome if there are at least 3 criteria met, as the risk
of metabolic syndrome if 1 or 2 criteria are met, and as not suffering from metabolic syndrome if none of the criteria
are met. From the criteria results, the sample can be categorized as follows (Table 3).

Table 3. Categorical data according to the criteria of metabolic syndrome

Metabolic syndrome = n (%)

BMI Fitness
No Risk Yes
Fit 13 (29,5) 2 (4,5)
Normal
Unfit 2(4,5)
Fit 3(6,8) 1(2,2)
Overweight
Unfit 1(2,2) 7(15,9) 4(9,1)
Fit 1(2,2)
Obese
Unfit 3(6,8) 7(15,9)

The results of the simultaneous test showed that both body mass index and cardiorespiratory fitness had a sig-
nificant effect on the risk of metabolic syndrome (p = 0.000). Through the partial test, the correlation of body mass
index to metabolic syndrome had a significant effect (p = 0.000), but the correlation of cardiorespiratory fitness to
metabolic syndrome was not significant (p = 0.451), the result can be seen in table 4. The higher BMI tended to have
metabolic syndrome 1.746 times higher than not having metabolic syndrome. In poor condition of cardiorespiratory
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fitness, the propensity to have metabolic syndrome is 4.283 timeshigher than the one that has good cardiorespiratory
fitness. Both high body mass index and inadequate cardiorespiratory conditions had a higher influence on the preva-
lence of metabolic syndrome. This logistic regression model was quite good because it could predict correctly 72.7%
of the conditions that occur (Table 5).

Table 4. Simultaneous and partial test

Model Fitting Criteria Likelihood Ratio Tests
Effect -2 Log Likelihood of Reduced Model Chi-Square df Sig.
Simultaneous 60.971 34.955 4 0.000
BMI 78.789 17.819 2 0.000
CRF 62.563 1.593 2 0.451
Table 5. Prediction test
e Predicted
No MS Risk MS Yes MS Percent Correct

No MS 14 2 0 87.5%

Risk MS 2 1 3 68.8%

Yes MS 0 5 7 58.3%

Overall Percentage 36.4% 40.9% 22.1% 72.7%

Discussion

Reductions in physical activity and CRF are associated with increased prevalence and incidence of metabolic
syndrome. In our study, we found that a lower level of CRF was associated with increased prevalence of metabolic
syndrome in an adolescent. A low level of CRF is a known risk factor for both cardiovascular disease and type 2
diabetes (Vaughan et al., 2009). A prior study has validated the Multistage Fitness Test (MFT) as an appropriate mea-
surement to indicate cardiorespiratory fitness (Laaksonen et al.,2002). In comparison to the other more elaborate and
expensive test approaches previously used to obtain VO2 max, the Multistage Fitness Test (MFT), used in the present
study, is a relatively quick and easy method that can be used in most epidemiological and clinical settings (Lamonte
et al.,2005). Findings from the current study also indicate that the association between CRF and the prevalence of
metabolic syndrome was somewhat gender dependent, although this relationship was less clear when the combined
association of BMI and CRF with metabolic syndrome prevalence was examined (Hsieh ef al.,2014).

The association between CRF and metabolic syndrome has been reported previously. Laaksonen et al.,(2002)
reported a significant inverse association between CRF and prevalence of metabolic syndrome even after adjustment
for major confounders. In addition, Lamonte et al.,(2005) reported that the incidence of metabolic syndrome was
significantly reduced among fit individuals compared with the least fit individuals. The current study and previously
reported studies suggest that fitter individuals are less likely to develop metabolic syndrome compared with those
who are unfit. However, physical fitness is not the only contributor to the development of metabolic syndrome (Neto
etal., 2011).

There are other factors independent of CRF that influence the development of metabolic syndrome. In our
study, approximately 63,3% of obese individuals had metabolic syndrome. Similarly, several previous studies found
that the components of metabolic syndrome were closely associated with obesity (Despres and Lemieux, 2006). In
a prospective cohort study, Katzmarzyk et al., (2005) reported that overweight men were 4.5 times (95% CI: 4.2-
5.3) more likely to develop metabolic syndrome, and obese men were 30.6 times (95% CI: 26.7-35.0) more likely to
develop metabolic syndrome. It is not surprising that more obese individuals have a higher prevalence of metabolic
syndrome; one of the five metabolic syndrome components directly reflects the degree of adiposity. In our study, we
also confirmed that more obese individuals are more likely to have metabolic syndrome (dos Santos ef al., 2015).

The current study has several limitations. First, the level CRF from the MFT might be affected by BMI. The
high BMI group could have an increased body mass so they can’t run effectively on MFT. Despite this limitation,
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this MFT test has been frequently used in clinical settings as a representative CRF test (Kim et al, 2014). Second, due
to the cross-sectional nature of this study, it was not possible to control some confounding factors as their daily diet
and physical activity that may have affected the results. Factors that could have produced confounding influences
included the fact that the participants were recruited in this study by using convenience sampling, a relatively small
sample size was used, and the limited age range for the group. Due to these biases and limitations, it is difficult to
maintain that the findings of the present study accurately represent the Indonesian adolescent population in general.

CONCLUSION AND SUGGESTION

In conclusion, we found that participants with a high level of CRF have a lower risk of metabolic syndrome. The
prevalence of metabolic syndrome increased as the degree of adiposity increased. However, high levels of CRF were
associated with lower prevalence of metabolic syndrome among obese individuals. Our findings suggest the impor-
tance of physical fitness in the prevention of metabolic syndrome. This study showed that the higher body mass index
and inadequate cardiorespiratory fitness conditions can be used as predictors of metabolic syndrome in adolescents.

Conflict of Interest
The authors certify that have NO affiliations and conflict of interest with any organization or entity with any financial interest or nonfinancial
interest in the subject matter or materials discussed in this manuscript.

Acknowledgments
We are grateful to SMAN Negeri 1 Bojonegoro which provides an opportunity and place that is very helpful for the research process.

REFERENCES

Aires, L.; Pratt, M.; Lobelo, F.; Santos, R.M.; Santos, M.P.; Mota, J. 2011. Associations of cardiorespiratory fitness in children and adolescents
with physical activity, active commuting to school, and screen time. J. Phys. Act. Health, S198-S205.

Boddy, L.M.; Fairclough, S.J.; Atkinson, G.; Stratton, G. 2011. Changes in cardiorespiratory fitness in 9— 10.9-year-old children. Med. Sci.
Sport. Exercise, doi:10.1249/MSS.0b013e3182300267.

de Onis M, Blossner M, Borghi E. 2010. Global prevalence and trends of overweight and obesity among preschool children. Am J Clin Nutr;
92: 1257-1264.

Despres JP, Lemieux 1. 2006. Abdominal obesity and metabolic syndrome. Nature, 444(7121):881-887.

dos Santos FK, Prista A, Gomes TNQF, Santos D, Damasceno A, Madeira A, Katzmarzyk PT, Maia JAR. 2015. Body mass index, cardiore-
spiratory fitness and cardiometabolic risk factors in youth from Portugal and Mozambique. International Journal of Obesity (2015)
39, 1467-1474

Gupta N, Goel K, Shah P, Misra A. 2012. Childhood obesity in developing countries: epidemiology, determinants, and prevention. Endocr Rev;
33:48-70.

Hsieh PL, Chen ML, Huang CM, Chen WC, Li CH, Chang LC. 2014. Physical Activity, Body Mass Index, and Cardiorespiratory Fitness
among School Children in Taiwan: A Cross-Sectional Study. Int. J. Environ. Res. Public Health 2014, 11, 7275-7285

Katzmarzyk PT, Church TS, Janssen I, Ross R, Blair SN. 2005. Metabolic syndrome, obesity, and mortality: impact of cardiorespiratory fitness.
Diabetes Care, 28(2):391-397.

Kim S, Kim JY, Lee DC, Lee HS, Lee JW, Jeon JY. 2014. Combined impact of cardiorespiratory fitness and visceral adiposity on metabolic
syndrome in overweight and obese adults in Korea. PLoS One, 9(1):e85742.

Laaksonen DE, Lakka HM, Salonen JT, Niskanen LK, Rauramaa R, Lakka TA. 2002. Low levels of leisure-time physical activity and cardio-
respiratory fitness predict development of the metabolic syndrome. Diabetes Care, 25(9):1612-1618.

LaMonte MJ, Barlow CE, Jurca R, Kampert JB, Church TS, Blair SN. 2005. Cardiorespiratory fitness is inversely associated with the incidence
of metabolic syndrome-A prospective study of men and women. Circulation, 112(4):505-512.

LiY, Yang X, Zhai F, Kok FJ, Zhao W, Piao J et al. 2008. Prevalence of the metabolic syndrome in Chinese adolescents. Br J Nutr; 99: 565-570.

Mak KK, Day JR. 2010. Secular trends of sports participation, sedentary activity, and physical self-perceptions in Hong Kong adolescents,
1995-2000. Acta Paediatr; 99: 1731-1734.

Muthuri SK, Wachira LJ, Leblanc AG, Francis CE, Sampson M, Onywera VO et al. 2014. Temporal trends and correlates of physical activity,
sedentary behavior, and physical fitness among school-aged children in Sub-Saharan Africa: a systematic review. Int J Environ Res
Public Health; 11: 3327-3359.

Neto AS, Sasaki JE, Mascarenhas LPG, Boguszewski MCS, Bozza R, Ulbrich AZ, da Silva SG, de Campos W. 2011. Physical activity, cardio-
respiratory fitness, and metabolic syndrome in adolescents: A cross-sectional study. StabeliniNeto et al. BMC Public Health 2011,
11:674

Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C et al. 2013. Global, regional, and national prevalence of overweight and

1 0 www.Siz-au.com



ABDULLAH AL HazZmY, ET AL.:
RELATIONSHIP OF BoDY MASs INDEX AND CARDIORESPIRATORY FITNESS WiTH METABOLIC SYNDROME RISK IN ADOLESCENTS Sports SCIENCE AND HEALTH 8(1):5-11

obesity in children and adults during 1980-2013: a systematic analysis for the Global Burden of Disease Study. Lancet 2014; 384:
766-781.

Oda, E. 2008. Letter by Oda regarding article “relationships between indices of obesity and its cardiovascular comorbidities in a Chinese
population”. Circ. J., 72, 1553.

Padilla-Moledo, C.; Castro-Pinero, J.; Ortega, F.B.; Mora, J.; Marquez, S.; Sjostrom, M.; Ruiz, J.R. 2012. Positive health, cardiorespiratory
fitness and fatness in children and adolescents. Eur. J. Public Health, 22,52-56.

Parikh, T.; Stratton, G. 2011. Influence of intensity of physical activity on adiposity and cardiorespiratory fitness in 5— 18-year-olds.Sport.
Med., 41, 477-488.

Perez Gomez, G.; Huffman, F.G. 2008. Risk factors for type 2 diabetes and cardiovascular diseases in Hispanic adolescents. J. Adolesc. Health,
150, 388-394.

Riskesdas, Kementerian Kesehatan RI. 2013. Riset Kesehatan Dasar (Riskesdas). Jakarta: Kemenkes

Soegondo, Sidartawan. 2008. Berbagai Penyakit dan Dampaknya terhadap Kesehatan dan Ekonomi. Widyakarya Nasional Pangan dan Gizi
(WNPGQG) IX.Jakarta.

Steele, R.E., Proper, K.L., Warecham, N.J., Ekelund U., 2008. Physical Activity, Cardiorespiratory Fitness, and The Metabolic Syndrome in
Youth .J Appl. Physiol. Volume 105: 342-351.

Tailor AM, Peeters PHM, Norat T, Vineis P, Romaguera D. 2010. An update on the prevalence of the metabolic syndrome in children and
adolescents. Int J PediatrObes; 5: 202-213.

United Nations. 2012. Children’s Fund WHO, The World Bank. UNICEF-WHO-World Bank. Joint Child Malnutrition Estimates.UNICEF,
New York; WHO, Geneva. The World Bank: Washington, DC.

Vaughan C, Schoo A, Janus ED, Philpot B, Davis-Lameloise N, Lom SK, Laatikainen T, Vartiainen E, Dunbar JA. 2009. The association of
levels of physical activity with metabolic syndrome in rural Australian adults. BMC Public Health 2009, 9:273

Wang, D.; Li, Y.; Lee, S.G.; Wang, L.; Fan, J.; Zhang, G.; Wu, J.; Ji, Y.; Li, S. 2011. Ethnic differences in body composition and obesity-related
risk factors: Study in Chinese and white males living in China. PLoS One, 6, doi:10.1371/journal.pone.0019835.

WHO. 2010. Childhood Overweight and Obesity. Accessed on 17 Mei 2017 http://www.who.int/dietphysicalactivity/childhood/en/

Yoshinaga M, Tanaka S, Shimago A, Sameshima K, Nishi J, Nomura Y, et al. 2005. Metabolic syndrome in overweight and obese Japanese
children. Obesity Research;13:1135-40.

Primljen: 01. maj 2018. / Received: Maj 01, 2018
Prihvacen: 07. maj 2018. / Accepted: May 07, 2018

Juni/June, 2018 11



DOI: 10.7251/SSH18010121 UDC: 796.853.26
Original scientific paper Originalni naucni rad

STRUCTURE OF SITUATION MOTOR STEREOTIPS OF KARATE
CoOMPETITORS AND KARATE REPRESENTATIVES
ELENA SOKLEVSKA ILIEVSKI!, EGZON SHALA!, ZARKO KOSTOVSKI?

!University “St. Cyril and Methodius”, Faculty of Physical Education Sport and Health, Skopje, R. Macedonia, Doctoral Studies
2University “St. Cyril and Methodius”, Faculty of Physical Education Sport and Health, Skopje, R. Macedonia

Correspondence:

mr Elena Soklevska Ilievski, Faculty for Physical Education
University “St. Cyril and Methodius” Skopje, Macedonia
sokle83@outlook.com

Abstract: This survey was conducted on a deliberate sample of 32 respondents, 16 karate competitors and 16 karate
representatives, male, from the Republic of Macedonia. The main goal of this research was to determine the structure of
situational motor stereotypes (situational karate tests) between karate competitors and karate representatives in a sports
fight for each category separately. In the study, a total of 15 variables of karate elements applied in a sports karate combat
divided into 5 spaces were used: three variables of attack with one hand strike, three variables of attack with two hands
techniques, three variables of attack with three hands techniques , three variables of attack with one stroke with leg and
three variables of atta ck with combined techniques of hands and legs. The results of the factor analysis obtained by this
study show the extraction of 3 significant latent dimensions in the category of competitors and 5 significant latent dimen-
sions in the category of representatives.

Keywords: situational karate tests, karate elements, sports fights, competitors and representatives, factor analysis

INTRODUCTION

It is a fact that in one particular fight a single situation is never repeated twice in the same way, athletes are forced
to reorganize learned stereotypes of motion in a short period, depending on whether they are in the phase is attack or
defense. In the karate training program a great attention is paid to the development of anthropological characteristics
in accordance with their specific preparation (power, speed, coordination, balance and flexibility). Although these are
probably the most important skills for success in karate, it is hard to calculate their independent effect on the very
success. In fact, some of these skills are different at karateathletes who belong to different weight and age categories.
The value of these researches in the field of karate sports consists of finding and determining the most economical and
most effective factors that are important for achieving the top results, by revealing the personality structure and find-
ing suitable measuring instruments. In order to achieve the desired goal, as many information as possible should be
properly incorporated and used in the process of building the personality of the karate athlete. Therefore determining
the structure of situational motor stereotypes (situational karate tests) is of great importance in karate sports. Modern
karate competitions consist of two individually important karate disciplines kumite and kata. Due to the fact that they
are based on different selections of motion techniques, their kinematic and kinetic parameters, they differ in their
anthropometric and physical performance. Kumite competitions are characterized by the complex technical structure
and specific abilities of the competitors in the area of combined attack techniques (Chaabéne, H., et all. 2014).

METHODS OF WORK

This survey was conducted with a deliberate sample of 32 participants, 16 karate competitors and 16 karate male
and female from the Republic of Macedonia. Respondents were recorded in simulated fighting in a training match
where, during a 3-minute combat, they were supposed to perform as many attacks with karate techniques as the sub-
ject of the research: a one-handed attack, an attack with two hand techniques , an attack with three hands techniques,
an attack with one stroke with leg and an attack with combined techniques of hands and leg (techniques that are com-
monly used in a sports fight). Each of the respondents individually produced five bouts (with breaks between each
fight), which included all five groups of attacks with karate techniques. Also, it was necessary to meet certain criteria

1 2 www.Siz-au.com



ELENA SOKLEVSKA ILIEVSKI, ET AL.:
STRUCTURE OF SITUATION MOTOR STEREOTIPS OF KARATE COMPETITORS AND KARATE REPRESENTATIVES SporTs SCIENCE AND HEALTH 8(1):12-18

on the day of carrying out the measurements: to be psycho-physically healthy on the day of the check, to regularly
attend training in their clubs, to be competitors in the respective categories and during the measurement to maximally
and conscientiously they carry out the tasks set, which would give a realistic picture of the examined state. In the
research, a total of 15 variables of situational motor tests were applied (according to Kostovski, Z. et all. 2014 and
Zaborski, B. 2012), divided into 5 spaces, of which:
- three variables of attack with one hand strike (kizame tsuki KC, kizame tsuki back step and KCZS, tsako tsuki DzC),
- three variables of attack with two hands techniques (kizame tsuki- tsako tsuki jodan KCDzCJ, kizame tsuki-tsako
tsuki chudan KCDzCC and tsako tsuki-tsako tsuki jodan DzCDzClJ),
- three variables of attack with three hands techniques (kizame tsuki-tsako tsuki-step tsako tsuki KCDzCDzC, tsako
tsuki-kizame tsuki-tsako tsuki DzCKTsDzC and kizame tsuki-step tsako tsuki-tsako tsuki other hand KCI2DzC)
- three variables of attack with one leg stroke (mawashi geri, uramawashi geri and mawashi geri with a back leg) and
- three variables of attack with combined techniques of hand and leg (kizame tsuki-tsako tsuki-mawashi geri back leg.

KCDzCMG, tsako tsuki chudan-mawashi geri chudan-mawashi geri jodan DzCMGJ and kizame tsuki-tsako
tsuki-mawashi geri jodan KCDzCMG]J).

STATISTICAL METHODS FOR DATA PROCESSING

The data obtained from this research according to the characteristics and size of the selected sample are pro-
cessed in several programs. For the purposes of this research, the following were calculated: Mean - arithmetic mean,
SD - standard deviation, Min., Max., Skew - symmetry of distribution, Kurt - according to the roundness of the dis-
tribution of the results, the homogeneity of the results in a certain biomotor test, KS - Kolmogorov-Smirnov, which
determines the normal distribution of results and factor analysis.

REsuLTS AND DISCUSSION

The basic descriptive statistical parameters (competitors) of the specific - motor skills are shown in table no. 1
from which it can be concluded that the standard deviation (Std.Dev) in the applied variables is with normal values, ie,
is less than 1/3 of the arithmetic mean. Minimum and maximum values are logical and expected and do not indicate
the existence of extreme values that indicate that the grouping of results mainly moves around its own arithmetic mean.

From the analysis of the projection of the Gaussian curve (Skew.), which determines the symmetry of the dis-
tribution of the result, it can be concluded that the displayed coefficients range within the limits of the recommended
values (-1 + 1), with the exception of the variable direct attack tsako tsuki - tsako tsuki jodan (DzCDzCJ = -1.03),
which suggests that in this variable, most of the respondents show slightly higher values.

From the values of the curvature of the Gaussian curve (Kurt.), a platykurtic distribution is observed, that is, all
the variables show consistency and none of them can be seen deviation.

The distribution of the results of the variables obtained by the Kolmogorov-Smirnov method shows that the
values of all the examined variables do not depart from the normal distribution of the results.

Table 1. Descriptive statistical parameters of specific motor skills in the participants - competitors and representatives

Mean SO Min. Max Skew. Kut KS  Sig Mean S0 Min. Max Skew Kut KS  Sig
KC 1513 395 1000 2200 012 -106 066 078 1531 185 100 1900 -045 125 083 050
KCZS 1125 181 800 1400 -012 087 064 080 1319 246 900 1900 053 092 048 097
D2C 1494 397 800 2200 041 028 087 043 1475 279 1000 2100 055 068 086 045
KCDzCJ 1163 175 800 1400 054 036 064 081 1131 178 800 1400 013 08 08 046
KCDzCC 1138 141 900 1300 -028 -102 075 062 1094 157 800 1300 -083 053 125 009
D2CDzC 1156 171 800 1400 103 072 090 039 1113 141 900 1300 008 123 065 079
KCDZCDzC 794 177 500 1200 060 053 069 072 888 089 700 1000 039 028 097 030
DZCKTsDzC 744 136 500 1000 051 021 100 027 863 141 700 1100 044 110 09 035
KCI2DzC 713 136 500 1000 047 040 093 035 756 121 600 900 004 -158 078 058
AWMG 1306 214 1000 1700 -005 -095 068 075 1319 164 100 1600 017 -123 071 069
UMWG 963 175 600 1300 -020 054 069 073 1075 113 900 1300 024 040 074 064
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MWGZN 1313 236 9.00 18.00 0.35 -0.23 0.51 0.95 13.06 235 10.00 17.00  0.20 -1.20 0.58 0.89
KCDzCMG 8.19 1.56 5.00 12.00  0.61 2.07 1.19 0.12 7.88 0.96 7.00 10.00  0.80 -0.23 1.03 0.24
DzCMGJ 6.19 1.1 4.00 8.00 -042  -0.76 1.07 0.20 6.81 1.05 5.00 9.00 0.42 -0.20 0.87 043
KCDzCMGJ 8.06 1.53 6.00 10.00 -025 -1.49 0.92 0.36 7.44 0.96 6.00 9.00 0.46 -0.59 1.20 0.11

The values of the variables based on the standard deviation (Table no. 1), clearly show that this is a homoge-
neous group of respondents, since there is no deviation greater than one third of the arithmetic mean of the examined
variables. The minimum and maximum results obtained are characteristic for the selected sample. Also, from the
values of the distribution of the results of the skewness (Skew.), It is evident that it is a normal distribution of them,
that is, in the range of moderate symmetry (-1 + 1). The degree of curvature at the top of the curve (Kurt.) is plati-
curtic, indicating that all the values obtained are less than 3. The homogeneity and distribution of the results in these
variables (K-S) is in the range of the normal values and shows no deviation.

On the basis of the inter-correlation matrix of the applied manifest variables of specific motor skills, the charac-
teristic roots (lambda), which explain the common variance of each isolated main component in the first row space,
are derived (Table no 2).

Table 2. Extraction Method: Principal Component Analysis - competitors

Principal component Varimax
Component Total % of Variance Cumulative % Total % of Variance Cumulative %
1 7.54 50.30 50.30 5.41 36.05 36.05
2 2.27 15.12 65.42 3.00 20.01 56.06
3 1.56 10.38 75.80 2.96 19.74 75.80*

The applied Gutman-Kaiser criterion extracted 3 significant latent dimensions. The first of them with its own value
(total = 5.41) explains 36.05% of the total variation of the variables, the second with value (total = 3.00) explains 20.01%
of the total variance and the third with its own value of (total =2.96), explains 19.74% of total variability. The total explana-
tion variance by the extracted latent dimensions is 75.80% of the common variance of the entire system and appears to be
sufficient to explicate the variability and covariance of the manifest variables applied to the sample competitors.

Table 3. Principal component in Varimax - competitors

PC1 PC2 PC3 Com Vi V2 V3
KC 0.68 -0.32 0.33 0.67 0.82 0.03 0.05
KCZS 0.57 -0.53 0.03 0.60 0.68 -0.26 0.27
DzC 0.89 -0.03 0.14 0.81 0.78 0.33 0.31
KCDzCJ 0.81 -0.15 -0.19 0.71 0.62 0.14 0.56
KCDzCC 0.59 -0.09 -0.75 0.92 0.17 0.00 0.94
DzCDzCJ 0.74 0.08 -0.57 0.88 0.30 0.25 0.86
KCDzCDzC 0.81 -0.37 0.19 0.83 0.88 0.01 0.23
DzCKTsDzC 0.81 -0.08 0.21 0.70 0.77 0.27 0.21
KCI2DzC 0.80 0.41 0.08 0.82 0.50 0.70 0.30
AWMG 0.88 -0.18 0.07 0.81 0.80 0.18 0.37
UMWG 0.33 0.68 0.32 0.68 0.12 0.80 -0.14
MWGZN 0.36 0.83 -0.05 0.82 -0.08 0.88 0.19
KCDzCMG 0.75 -0.14 -0.12 0.60 0.60 0.14 0.47
DzCMGJ 0.67 0.1 0.51 0.71 0.71 0.44 -0.12
KCDzCMGJ 0.65 0.57 -0.20 0.78 0.18 0.72 0.48

From the heights of the projections of the manifest variables of the first major component of the Varimax factor
matrix, one can conclude that most variables have significant, medium to moderately high and high projections, which
could mean that the factors obtained are in a relatively significant correlation. The value of communalities is high, which
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means that the system of factors relatively well defines the variability and co-variability of manifests variables.

The first latent dimension (F1) is a factor of a relatively complex structure of segmental movements in a
sagittal plane with circular movements in three planes. It saturates the medium and high projections of the vari-
ables represented by techniques of attack with one hand stroke (kizame tsuki, kizame tsuki with the back step and
tsako tsuki), techniques of attack with three hands strokes (kizame tsuki - tsako tsuki - step tsako tsuki, tsako tsuki
- kizame tsuki - tsako tsuki i kizame tsuki - step tsako tsuki jodan/¢udan). Hands and legs techniques in karate sports
are the dominant techniques by which competitors win points or win the fight. Previous research of modern techni-
cal and tactical indices in karate battles suggests that hand techniques have a very big impact (Vidranski, T. 2011).
Also, according to Mattias, B. (1999) of the predominance of manual techniques in achieving points and the impact
of mawashi geri with front leg, one can see their connection. Mawashi geri is a very useful strike when the fight takes
place in a close or manual combination because it is difficult for the opponent to see the impact that comes from his
circular path. In this situation, either the front or back leg can be used, although kicking with the front leg is faster,
and virtually impossible for the opponent to block.

The second latent factor (F2) can be defined as a factor of circular techniques with leg. It is represented
with high values from the variations of karate techniques of leg attack (ura mawashi geri and mawashi geri with
the back leg), relatively high value of the variable from the group of techniques of combined attack by hand and
leg (kizame tsuki - tsako tsuki - mawashi geri chudan). In cases where there is a medium or long distance, these leg
strikes can be easily combined with the arms and legs. According to the theoretical arguments taken from previous
studies (Mattias, B. 1999), these techniques can be used as quick combinations, which is vital for sparring. Also,
due to the rotation of the hip, which provides greater acceptance than the mae-geri, the body is well positioned
against the opponent, for which it will be more difficult to reach a counter-strike (which is impossible with a linear
stroke like the mae-geri).

The third latent dimension (F3) is defined by very high projections of the variables that are representative of the
group of attack techniques with two hands strokes (kizame tsuki - tsako tsuki jodan, kizame tsuki - tsako tsuki chudan
and tsako tsuki - tsako tsuki jodan) and represents a relative ly clean factor of karate attack with two hands tech-
niques. It is believed that there are five techniques by hand in the karate fight: tsako tsuki jodan, tsako tsuki chudan,
kizami tsuki, oi tsuki and uraken uchi. Hand strokes are more natural than impacts, they are faster, easier to control,
and it’s harder to block or avoid them, which can be easily explained why they are more commonly used in karate
fight than kicking (Vidranski, T. 2011). These hand and leg techniques according to the literature so far are one of
the most commonly used when it comes to the sporting struggle. Carate players used multiple upper limbs (76.19%)
as opposed to lower extremity techniques (23.80%). Kizame tsuki was the most used technique with 29.1% of all
other techniques used according to Chaabene, H., et all. (2014). From here comes the conclusion that hands and legs
strokes can be easily combined, including close, intermediate and long distances. According to the results obtained
from the research conducted by Vidranski, T. et al. (2015), the results in the technical and tactical combat concept
were influenced by the rapid techniques used by combatants as a means of tactical surprise for gaining preference in
the attack phase, ie karate fighting was primarily conquered using simple techniques.

The characteristic roots and the explained variance of the motor manifest variables by the significant main com-
ponents in the first row are given in Table no 4. The applied Gutman-Kaiser criterion extracted 5 significant latent
dimensions that explain 84.50% of the common variance of the entire system and are sufficient to explicate the vari-
ability and co-variability of manifest variables applied to the sample of examinees - representatives.

Table 4. Extraction Method: Principal Component Analysis - representatives

Principal component Varimax
Component Total ;/(;]g‘feVari- Cumulative%  Total ;/(;]g‘feVari- Cumulative %
1 571 38.10 38.10 4.36 29.09 29.09
2 2.96 19.72 57.81 2.39 15.95 45.04
3 1.85 12.33 70.14 2.33 15.55 60.59
4 1.15 7.64 71.78 2.13 1418 74.77
5 1.01 6.72 84.50 1.46 9.73 84.50*
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Individually, the first one with its own value (total = 4.36) explains 29.09% of the total variance of variables, the
second with value (total = 2.39) explains 15.95% of the total variance, the third with its own value of (total = 2.33),
explains 15.55 % of the total variability, the fourth with a value (total = 2.13) explains 14.18% of the total variance
and the fifth with its own value of (total = 1.46), explains 9.73% of the total variability.

Table 5. Principal component and Varimax - representatives

PC1 PC2 PC3 PC4 PC5 Com Vi V2 V3 V4 V5
KC -0.39 0.73 -0.14 0.31 0.33 0.91 -0.16 -0.88 0.31 0.00 0.09
KCZS 0.05 0.79 0.21 0.33 -0.31 0.87 0.16 0.32 0.85 -0.14 0.02
DzC 0.14 0.80 0.52 -0.04 0.00 0.93 -0.05 0.18 0.87 0.37 0.08
KCDzCJ 0.82 0.15 0.1 0.17 0.25 0.79 0.82 0.18 0.25 0.12 0.1
KCDzCC 0.79 0.30 0.24 -0.02 0.00 0.77 0.57 0.19 0.42 0.48 0.03
DzCDzCJ 0.70 0.36 -0.05 -0.54 0.1 0.92 0.36 0.11 0.22 0.74 -0.44
KCDzCDzC 0.77 0.31 -0.15 0.12 0.22 0.77 0.77 0.05 0.33 0.17 -0.19
DzCKTsDzC 0.86 0.1 0.15 0.05 0.15 0.81 0.70 0.47 0.15 0.27 0.07
KCI2DzC 0.84 0.07 -0.42 -0.07 -0.01 0.90 0.82 0.06 -0.09 0.33 -0.33
AWMG 0.64 -0.45 0.39 0.10 -0.19 0.81 0.45 0.71 0.02 0.10 0.31
UMWG 0.76 -0.25 -0.13 0.23 0.32 0.82 0.73 0.1 -0.30 0.35 0.25
MWGZN 0.03 -0.30 0.73 0.47 0.28 0.93 -0.08 0.26 0.09 0.05 0.92
KCDzCMG 0.64 0.13 0.25 -0.27 0.61 0.93 0.26 0.05 0.02 0.91 0.19
DzCMGJ 0.55 -0.29 -0.52 0.45 0.18 0.89 0.80 0.13 -0.47 -0.05 0.13
KCDzCMGJ 0.21 -0.58 0.42 -0.19 017 0.62 -0.05 0.75 0.13 0.05 0.18

From the heights of the projections of the manifest variables of the first major component of the Varimax factor
matrix, one can conclude that most variables have significant, medium to high projections, which could mean that the
factors obtained are in high correlation.

The value of comunalities is high, which means that the system of factors relatively well defines the variability
and co-variability of manifests variables. The orthogonal varimax solution has led to the creation of structures that
satisfy the simplicity conditions of the same, with the exception of some manifest variables (with relatively lower
values) that have projections with close values of more than one latent dimension. The interpretation of the obtained
factors would be in the following directions:

The first latent dimension (F'1), which can be defined as a factor of combined and complex attack, is compo-
sed of medium and relatively high projections of variables represented by: techniques of attack with two hands stro-
kes (kizame tsuki - tsako tsuki jodan, kizame tsuki - tsako tsuki chudan i tsako tsuki - tsako tsuki jodan), techniques
of attack with three hands strokes (kizame tsuki - tsako tsuki - step tsako tsuki, tsako tsuki - kizame tsuki - tsako
tsuki and kizame tsuki - step tsako tsuki jodan/chudan) two legs strokes (mawashi geri and uramawashi geri) and one
combined technique of strokes by hand and leg (tsako tsuki - mawashi ¢udan - mawashi jodan). Karate competitions
are characterized by a complex technical structure and specific competitive abilities in the area of combined attack
techniques (Kostovski, Z., et all. (2013). Different techniques such as kizame zuki and tsako tsuki are the most used
competitive techniques, which are structurally simple and safe movements and therefore most commonly applied.
The results of the conducted researches indicate that direct impacts are the most effective techniques of attack, where
they have the advantage of hitting the legs as strokes. These types of attacks can be used as: single attack, counter
attack or in combination of both (Vidranski, T. 2011).

In the structure of the second latent factor (F2) - complex factor of continuous attack, there are intermediate
to relatively high projections of three variables belonging to different sets of techniques. The variable kizame tsuki
(KC), belonging to the group of techniques with one hand stroke, variable ashi mawashi geri (AMG), and kizame
tsuki - tsako tsuki - mawashi geri chudan (KCDzCMGJ) belonging to combined techniques by hand and leg. The
variable DzCKTsDzC (tsako tsuki - kizame tsuki - tsako tsuki), which belongs to the group of techniques with three
hand strokes, with a much higher projection participates in the definition of the first factor and therefore is not inter-
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preted here. If we analyze the substance of this factor more deeply, it can be noted that in fact all three techniques,
although belonging to different groups, repeat and complement one another. This is also the conclusion of the resear-
ch by Miki¢, B. et all. (8) that competitive efficiency depends on the speed of movement with the arms and legs, the
segmental hand speed, and the explosive power of the lower limbs.

The third latent factor (3) consists of two hands techniques with one stroke kizame tsuki with back step (KC)
and tsako tsuki (DzC), which enter with high projections and define it as the factor of segmental single attacks.
According to (Vidranski, 2011), the most common pointer technique is tsako tsuki jodan in the attack phase, which
is 25.87% of the total pointing techniques in 274 fights. This structure makes the most commonly used karate tech-
nique in the phase of technical and tactical attack. In the second place between the technical and tactical attack and
the counter-attack phase is the situational efficiency of the kizame tsuki technique. According to the reference study,
we can conclude that competitors with bigger skills and winners of the match achieved an overall higher value with
kizame tsuki in the attack phase. Therefore, we can conclude that more competitors who had greater skills used the
technique of kizame zuki to get an initiative in the fight and achieve a higher situational efficiency in the attack phase.
In addition, the technique of kizame tsuki is often used because of the low degree of biomechanical complexity and
minimum requirements for amplitude in achieving points (Vidranski, T. 2011). In the context of the above, we will
follow up on some of the previous studies according to which karate competitions are characterized by a complex
technical structure and specific competitive abilities in the area of combined attack techniques (Jovanovi¢ S, et all.
1995). Different techniques such as kizame tsuki and tsako tsuki are the most widely used competitive techniques,
which are structurally simple and safe movements and therefore are most commonly applied.

The fourth latent dimension (F4) is represented by a very high projection of the variable of the combined tech-
niques by hand and leg kizame tsuki - tsako tsuki - mawashi geri (KCDzCMG) and the variable from the group of
hand techniques with two strokes tsako tsuki - tsako tsuki jodan (DzCDzCJ). The acquired factor can be defined as
a factor of double attack by hand and leg. As mentioned earlier, hands techniques correlate well with each other
when combined, and mawashi geri (according to some of the previous studies previously mentioned in the above-
mentioned text) also combines well with groups of attacks with manual techniques. The justification in the interpre-
tation of this factor can be sought in the experience of the representatives, in the wider range of performing a number
of related and combined techniques (based on the greater training and competitive experience) and in the training
processes that they perform together in the pre-trial periods.

The fifth latent factor (F5) is defined by the presence of the variable MGZN (mawashi geri with the back leg),
which in the creation of its structure participates with very high projection and defines it as a single leg attack
factor. According to the above-mentioned study, (Kostovski, 7., et all 2014), it can be concluded that the com-
petitors and the winners of the matches achieved higher values of situational efficiency of the technique mawashi
geri chudan at the attack stage. It could also be noted that the group of contestants winners differed most from the
group of defeated contestants in the situational efficiency of the said technique of the legs. It could be concluded
that the winners of the competitions perform complex and difficult techniques, while those who were motorically
inferior to their opponents can not perform these techniques. In addition to the aforementioned reasons, the tech-
nique “mawashi geri ¢udan” is often used as a second and third choice technique in composite combinations. The
reasons for such classification are: the lowest biomechanical complexity among all observed foot techniques and
the transfer of the area for achieving body points (Vidranski, T. 2011). The presence of the variable DzCDzCJ
DbCDHCD (tsako tsuki - tsako tsuki jodan) is noticed, which for this factor is not important. Each individual variable
of different intensity is related to the resulting factor, ie. the grouping of variables unequally represents the obta-
ined factor. Therefore, the variable that carries the most information about it is distinguished (Peri¢, D.), as is the
case with the latent dimension obtained.

The obtained results of the research carried out by Kostovski, Z., et all. (2013), refer to the measurement of the
performance of the applied variable and, above all, the validity, sensitivity and reliability factor of the same, indicate
that the test «Mawashi Geri» is characterized by a high degree of sensitivity and satisfaction of the reliability coeffi-
cients. Also, the test is simple to apply and easy to explain. The test estimates the motor dimension defined as the
karate frequency of the lower limbs. According to the above, the test is recommended in the training process and the
selection of karate athletes in the test battery for estimating the specific karate frequency of the lower limbs (until the
construction of a new test).
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CONCLUSION

The survey was conducted on a deliberate sample of 32 respondents, 16 karate players and 16 karate competi-
tors, male, from the Republic of Macedonia. For the realization of this research, a total of 15 variables of situational
motor tests were applied (Kostovski, Z., Et all.2014 and Zaborski, B. 2012), divided in 5 spaces. The research yields
results that lead to the following conclusions:

1. Three significant latent dimensions of specific motoric stereotypes (situational karate tests) among the com-
petitors:

F1 - factor of a relatively complex structure of segmental movements in a sagittal plane with circular move-
ments in three planes

F2 - factor of circular techniques with leg

F3 - factor of karate attack with two hands techniques

2. Five significant latent dimensions of specific motoric stereotypes (situational karate tests) among the repre-
sentatives:

- F1 - factor of combined and complex attack

- F2 - a complex factor of continuous attack

- F3 - factor of segmental single attacks

- F4 - a factor of double attack by hand and leg.

- F5 - single leg attack factor

The analysis of the obtained factor structure from this research leads to the conclusion that it is logical and
expected. The resulting larger number of extracted latent dimensions in the respondents’ representative points to the
fact that they practice a greater number of techniques and combinations in their training process, which on the other
hand leads to the adoption of a larger number of points in karate battles. This would be one of the conditions under
which the second group of respondents (representatives) stand out from the first (contestants).
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Abstract: This study was conducted on a sample of 40
senior and junior male and female karate fighters, chrono-
logical ages 18 to 27 from the Tuzla Canton, who are part
of the regular training and competition process. The aim of
this paper is to determine the differences in the motor reac-
tion speed among the karate players with the same special-
izations but at different levels of competition, in conditions
of fatigue induced by intense physical work in combination
with complex visual signalization, which determines certain
karate techniques. The study was conducted with the appli-
cation of sophisticated technologies used in sport that en-
able the collection of data. The light stimuli was generated
by the usage of the RIR 102 reaction meter and the quanti-
tative valorization of the investigated parameters was car-
ried out by a sophisticated kinematic analysis of the videos
collected using two high-speed Casio Exilim EX-F1 digital
cameras synchronized with the data from the Polar Team

heart monitoring system. By processing and analyzing data,

it was concluded that fatigue induced by situational condi-
tions such as performing a series of strikes that simultane-
ously generate muscular, cognitive and sensory strain, pro-
duces negative effects on reaction time of the karate players.

The intensity of limiting factors grows gradually in function

of time, but is manifested differently in relation to the inter-
national and state level of competition.

Keywords: acute effects, motor speed reaction, physi-
ological fatigue indicators, karate.

INTRODUCTION

The development of karate as a sport requires inno-
vative technologies and a modern approach to the con-
ceptualization of training and competition models as
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Abstract: Ova studija sprovedena je na uzorku od 40
seniorskih i juniorskih karate boraca muskog i Zenskog
spola hronoloske dobi od 18 do 27 godina iz Tuzlanskog
kantona koji su u redovnom trenaznom i takmicarskom
procesu. Cilj rada je da se utvrde razlike u brzini motorne
reakcije kod karatista iste specijalizacije ali razlicitog
takmicarskog nivoa u uslovima zamora koji je induciran
intenzivnim fizickim radom u kombinaciji sa kompleks-
nom vizuelnom signalizacijom koja determinira odredene
karate tehnike, a uz primjenu softificiranih tehnologija u
sportu koje omogucavaju prikupljanje podataka. Generi-
ranje svjetlosnih stimulusa izvrseno je pomocu Reakcio-
metra RIR 102, a kvantitativna valorizacija istrazivanih
parametara vrSena je softificiranom kinematickom anal-
izom video zapisa prikupljenih pomocu dvije high speed
digitalne kamere Casio Exilim EX-FI koje su sinhro-
nizovane sa podacima srcanog monitoringa Polar tim
sistema. Obradom i analizom podataka utvrdeno je da
zamor induciran situacionim uslovima izvodenjem serije
udaraca koje simultano generiraju misicno, kognitivno i
senzorno opterecenje, proizvodi negativne efekte na vri-
jeme reagovanja kod karatista. Intenzitet limitirajucih
faktora sukcesivno raste u funkciji vremena ali se
razlicito manifestuje u odnosu na medunarodni i drzavni
takmicarski nivo.

Kljucne rijeCi: akutni efekti, vrijeme motorne reak-
cije, fizioloSki indikatori zamora.

Uvop

Razvoj karatea kao sporta zahtijeva inovirane teh-
nologije i savremeni pristup konceptualizacije trenaznih i
takmicarskih obrazaca te dijagnostickih postupaka usmje-
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well as the diagnostic procedures aimed at analysis of
anthropological dimensions structure, their relations and
specific impacts on sporting events (Milosevi¢, R. Mu-
dr¢, & M. Mudri¢, 2012). Successful resolution of com-
plex tasks of sports fight in karate depends on great
number of factors, mostly related to abilities relating to
time of reaction and anticipation as the key aspects of
perception abilities (Mori, Ohtani, & Imanaka, 2002).
The ability of an athlete to process relevant information
quickly and accurately facilitates him to make adequate
decisions and gives him more time to organize and pre-
pare the motor apparatus for action (Mudri¢, 2015). The
first phase in the formation of movement is the sensory
and pre-motor phase, i.c., latent time passed since the on-
set of the nerve impulse to the excitation of motor units.
The occurrence of the nerve impulse is often associated
with the external stimuli of the auditory and visual natu-
re. The latent motor reaction time is determined by the
physiological mechanisms for the transmission of nerve
impulses, the creation of the action nerve potential, the
realization of neuromuscular synapse, and the excitation
of myofilaments in the structure of the muscle fiber. The
manifestation of movement or motion, which is deter-
mined by complex contractile processes, is a manifested
motor reaction time (Miki¢, 2000). Sports competitions
take place under severe stress conditions, due to high
physical and mental strain, as well as the expectations
and pressure to perform sports activity at a high level.
Under such conditions, an athlete is required to process
the relevant information quickly and accurately in order
to reduce time for decision-making. Considering that
strains of maximum and sub-maximal intensity prevail in
karate fights (Kules, 1998), the focus of this study is on
the onset of fatigue and its impact on the motor reaction
time of karate players in complex situational conditions.

During the strain, metabolic processes are underway
with a whole series of highly complex biochemical reactions
(Jakovljev, 1979). At the core of the fatigue is the tempora-
rily disturbed internal balance of the organism (homeosta-
sis), whose main consequence is reduced work capacity, i.e.,
sports performance. During the fatigue diagnosis, the most
common practice is to start from the objective physiologi-
cal symptoms of fatigue, which represent qualitative chan-
ges in the reaction of certain organic systems to the applied
strain (Blagajac, 2014). The heart rate is in high correlation
with the level of physical activity, and therefore is used in
practice as an optimal physiological load indicator (Papista,
2013). With the development of modern technology, new
opportunities and conditions for testing neuromuscular abi-
lities of athletes have opened up, with the goal to bring the

renih na analizu strukture antroploskih dimenzija, njihovih
relacija i1 specifi¢nih uticaja na sportske manifetacije (Mi-
losevi¢, R. Mudr¢ i M. Mudri¢, 2012). Uspjesno rjesava-
nje slozenih zadataka sportske borbe u karateu zavisi od
velikog broja faktora, a najcesée se povezuje sa sposob-
nostima koje se odnose na vrijeme reagovanja i anticipa-
ciju kao klju¢ne aspekte perceptibnih sposobnosti (Mori,
Ohtani i Imanaka, 2002). Sposobnost sportiste da brzo i
tacno obradi relevantne informacije olakSavaju mu dono-
Senje adekvatnih odluka i viSe vremena za organizaciju i
pripremu motornog aparata za djelovanje (Mudri¢, 2015).

Prvu fazu u formiranju pokreta ¢ini senzorna i pre-
motorna faza tj. latentno vrijeme proteklo od pojave
nervnog impulsa do eksitacije motornih jedinica. Poja-
va nervnog impulsa Cesto je u konkretnim okolnostima
povezana sa spoljasnjim nadrazajem auditivne i vizuelne
prirode. Latentno vrijeme motorne reakcije, determini-
sano je fizioloskim mehanizmima za transmisiju nervnih
impulsa, stvaranje akcionog nervnog potencijala, ostva-
renje neuromuskularne sinapse i pobudivanje miofila-
menata u strukturi miSi¢nog vlakna. Sama manifestacija
pokreta ili kretanja, koja je determinirana slozenim kon-
traktilnim procesima, predstavlja manifestno vrijeme
motorne reakcije (Miki¢, 2000). Takmicenja u sportu
odvijaju se u izraZzenim stresnim uslovima, kako zbog
visokih fizickih i psihic¢kih naprezanja, tako i zbog oceki-
vanja i pritiska da se sportska aktivnost vrsi na visokom
nivou. U takvim uslovima, od sportiste se zahtijeva da
brzo i precizno obraduju relevantne informacije i skra-
¢uju vrijeme za donoSenje odluka. S obzirom da u karate
borbama uglavnom prevladavaju optereéenja maksimal-
nog i submaksimalng intenziteta (Kules, 1998) fokus
ovog istrazivanja usmjeren je na pojavu zamora te nje-
govom uticaju na vrijeme motorne reakcije karatista u
slozenim situacionim uslovima.

U toku napora odvijaju se metaboli¢ki procesi sa
¢itavim nizom vrlo slozenih biohemijskih reakcija (Ja-
kovljev, 1979). U osnovi zamora nalazi se privremeno
naru$ena unutrasnja ravnoteza organizma (homeostaza)
¢ija je osnovna posljedica smanjena radna sposobnost tj.
sportska performansa. Pri dijagnosticiranju zamora naj-
¢eSce se u praksi polazi od objektivnih fizioloskih simp-
toma zamora koji predstavljaju kvalitativne promene re-
akcije pojedinih organskih sistema na primijenjena opte-
re¢enja (Blagajac, 2014). Frekvencija srca se nalazi u vi-
sokoj korelaciji sa nivoom tjelesne aktivnosti, te se zbog
toga u praksi koristi kao optimalan fizioloski indikator
opterecenja (Papista, 2013). Razvojem savremene tehno-
logije danas su se otvorile nove mogucnosti i uslovi za
ispitivanje neuromisi¢nih sposobnosti sportista sa ciljem
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test conditions closer to realistic competitive situations. In
order to carry out detailed biomechanical analysis of mo-
ving structures in sports activities, kinematics increasingly
becomes an integral part of the efficient diagnostics tech-
nology, programming and control of the training process
(Mejovsek, Hraski, Hofman , & Kules, 1997). Kinematic
analyses of moving structures ensure a very precise registra-
tion of the sizes and parameters of the athletes’ movement
during the performance of any technical elements, especi-
ally those that cannot be registered with the naked eye, but
have to be performed under the laboratory conditions. Un-
der such conditions it is possible to register spatial-temporal
movements of any anatomical points on the body or indivi-
dual parts of the athlete’s body, their speed and acceleration,
etc. (Malacko & Rado, 2004)

RESEARCH METODOLOGY

Sample of respondents

For the purposes of this research, a sample of 40
senior and junior male and female karate fighters, chro-
nological ages 18 to 27 from the Tuzla Canton, who are
part of the regular training and competition process, was
selected. Karate players are of the same specialization
and level of training, but differentiate according to the
results achieved, which was the basic criterion for the
selection and classification of athletes on 20 internatio-
nal level competition participants (Group A) and 20 state
level competition participants (Group B)

Sample of variables

Taking in account the problems and the aim of this
research, the selection of relevant karate techniques was
made: kisame tsuki jodan (KTJ), gyaku tsuki chudan
(GTC), mawashi geri jodan (MGJ), mawashi geri chu-
dan (MGC). The total (BR), latent (LBR), and manifest
(MBR) velocity of the motor reaction of the analyzed ka-
rate techniques were detected in defined areas of physiolo-
gical load: I zone (40-55% HR _ ), II zone (56-70% HR-
o) I zone (71-85% HR ), IV zone (86-100% HR ).

Description of the research

The testing and measurement of the complex motor
reaction speed in relation to visual stimulus in internatio-
nal and state competition karate players was carried out at
the diagnostic center of the Faculty of Physical Education
and Sport at the University of Tuzla that provides optimal
spatial, technical and human resources required for a pro-
fessional approach to this research. The RIR 102 reaction
meter was used to generate light signals that transmitted

da se uslovi testiranja Sto je moguce vise priblize realnim
takmicarskim situacijama. U cilju sprovodenja detaljnih
biomehanickih analiza kretnih struktura u sportskim ak-
tivnostima kinematika sve vise postaje sastavni dio teh-
nologije efikasne dijagnostike, programiranja i kontrole
trenaznog procesa (Mejovsek, Hraski, Hofman i Kules,
1997). Kinematicke analize kretnih struktura omoguca-
vaju veoma preciznu registraciju veli¢ina i parametara
kretanja sportista prilikom izvodenja bilo kojih tehnic¢kih
elemenata, pri ¢emu su posebno interesantni oni koji se
ne mogu registrirati okom, ve¢ se moraju obaviti u labo-
ratorijskim uslovima. U takvim uslovima moguce je re-
gistrirati prostorno-vremenske pomake bilo koje anatom-
ske tacke na tijelu ili pojedinih dijelova tijela sportista,
njihove brzine i1 ubrzanja itd. (Malacko i Rado, 2004).

METODOLOGIJA ISTRAZIVANJA

Uzorak ispitanika

Za potrebe ovog istrazivanja odabrana je uzorak
od 40 seniorskih i juniorskih karate boraca muskog i
zenskog spola hronoloske dobi od 18 do 27 godina iz
Tuzlanskog kantona koji su u redovnom trenaznom i ta-
kmicarskom procesu. Karatisti su iste specijalizacije i
nivoa obucenosti ali se diferenciraju s obzirom na ostva-
rene rezultate Sto je i predstavljalo osnovni kriterijum za
selekciju 1 klasifikaciju sportista na 20 ispitanika medu-
nardnog takmicarskog nivoa (Grupa A) i 20 ispitanika
drzavnog takmicarskog nivoa (Grupa B).

Uzorak varijabli

Imajuéi u vidu problematiku i cilj ovog istraziva-
nja izvsen je odabir relevantnih karate tehnika: kizame
tsuki jodan (KTJ), gjaku tsuki chudan (GTC), mawashi
geri jodan (MGJ), mawashi geri chudan (MGC). Uku-
pna (BR), latentna (LBR) i manifestna (MBR) brzina
motorne reakcije analiziranih karate tehnika detektovane
su u definiranim zonama fizioloskog opterecenja: I-zo-
na (40-55% HR ), Il-zona (56-70% HR ), Ill-zona
(71-85% HR ), IV-zona (86-100% HR ).

Opis istraZivanja

Testiranje i mjerenje slozene brzine motorne reak-
cije u odnosu na vizuelne stimuluse kod karatista me-
dunarodnog i drzavnog takmicarskog nivoa izvr§eno
je u dijagnostickom centru Fakulteta za tjelesni odgoj i
sport Univerziteta u Tuzli koji pruza optimalne prostor-
ne, tehnicke i kadrovske resurse koje zahtijeva profe-
sionalni pristup ovom istrazivanju. Reakciometra RIR
102 koriSten je za generiranje svjetlosnih signala koji
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over four mobile LED projectors to the frontal and lateral
areas of the head and torso of the training doll. The reacti-
on meter is programmed so that the measurement process
is automatically carried out. The measuring cycle consi-
sted of 28 iterations of signaling units that are activated for
a period of 3 seconds, with different resting intervals. Each
partial unit is activated 7 times during a single measure-
ment cycle in random order, with the sequence of activati-
on being automatically changed in each subsequent cycle.
The total workload was 170 seconds. The respondent had
the task of taking the basic combat stance (Kumite dachi)
at the individual effective distance from the training doll,
and considering the projected visual signals, which were
emitted to certain segments of the training doll, reacting
at the maximum speed with the performance of a certain
karate technique. Projecting the signal to the frontal part
of the head a kisame tsuki jodan strike was performed, a
gyvaku tsuki chudan was performed to the frontal part of
the torso, mawashi geri jodan was performed by the pro-
jection of the light signal to the lateral part of the head,
and when the signal was projected on the lateral part of
the torso mawashi geri chudan was performed (Figure 1).

su se preko cetiri mobilna LED projektora emitovali na
fronatalne i lateralne zone glave i trupa trenazne lutke.
Reakciometar je programiran na nacin da se vrsi auto-
matsko vodenje mjernog procesa. Mjerni ciklus sasto-
jao se od 28 iteracija signalnih jedinica koje se aktivi-
raju u trajanju od 3 sekunde sa razli¢itim intervalima
odmora. Svaka parcijalna jedinica aktivira se 7 puta u
toku jednog mjernog ciklusa i to slucajnim redoslje-
dom, pri ¢emu se redosljed aktivacije automatizovano
mijenja u svakom narednom ciklusu. Ukupni ekstenzi-
tet rada iznosio je 170 sekundi. Ispitanik je imao za-
datak da zauzme osnovni borbeni stav (Kumite dachi)
na individualnoj efektivnoj distanci od trenazne lutke
te s obzirom na projektovane vizuelne signale, koji su
emitovani na odredene segmente trenazne lutke, maksi-
malnom brzinom reaguje izvodenjem odredene karate
tehnike. Projektovanjem signala na frontalni dio glave
izvoden je udarac kizame tsuki jodan, na frontalni dio
trupa izvoden je gjaku tsuki chudan, mawashi geri jo-
dan izvoden je projekcijom svjetlosnog signala na late-
ralni dio glave, a kada je signal projiciran na lateralni
dio trupa izvoden je mawashi geri chudan (Slika 1.).

Figure 1. Kumite dachi; kisame tsuki jodan; gyaku tsuki chu-
dan; mawashi geri jodan; mawashi geri chudan

The quantitative valorization of the total, latent
and manifested velocity of the motor reaction of the in-
vestigated karate techniques was performed by a sophi-
sticated kinematic analysis of the videos collected using
two high-speed Casio Exilim EX-F1 digital cameras,
which were positioned in the medial frontal plane. Ki-
nematic processing was done using the software package
Kinovea 0.8.15 (Video analysis software), and proce-

Slika 1. Kumite dachi; kizame tsuki jodan; gjaku tsuki chu-
dan; mawashi geri jodan; mawashi geri chudan

Kvantitativna valorizacija ukupne, latentne i ma-
nifestne brzine motorne reakcije istrazivanih karate teh-
nika izvrSena je sofisticiranom kinematickom analizom
video zapisa prikupljenih pomoc¢u dvije high speed digi-
talne kamere Casio Exilim EX-F1, koje su se pozicioni-
rale u sagitlanoj u frontalnoj ravni. Kinematicka obrada
izvrSena je pomocu softverskog paketa Kinovea 0.8.15
(Video analysis software), a obrada i prikazivanje po-
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ssing and displaying data using the SPSS 20 statistical
package. Polar Team system was used for the heart rate
monitoring and the analysis of the registered data was
performed with the Polar Precision Performance 4SW
software package. The classification of the investigated
parameters of the motor reaction was done by time sync-
hronization of heart monitoring and video recordings.

RESULTS AND DISCUSSION

Analysis of variance and covariance (Table 1.) using
the General Linear Model (GLM) algorithm, taking into
account the characteristics of the error variation homoge-
neity according to the Levene’s Test of Equality of Varian-
ces, determined the quantitative differences between total,
latent and manifested velocity between groups within the
I-zone and the effect differences within the II, III and IV
zones with the neutralization of the I-zone, with graphical
illustration of total speed of motor reaction (Graph 1).

Table 1. Analysis of variance and covariance

dataka pomocu statistickog paketa SPSS 20. Polar tim
sistemom (Polar team system) izvrSen je monitoring fre-
kvencije srca a analiza registrovanih podataka izvrSena je
softverskim paketom Polar Precision Performance 4SW.
Vremenskom sinhronizacijom sréanog monitoringa i vi-
deo zapisa izvrSena je klasifikacija istrazivanih parame-
tara motorne reakcije.

REZULTATI I DISKUSIJA

Analizom varijanse i kovarijanse (Tabela 1.) prema
algoritmu Generalnog linearnog modela (GLM) uvaza-
vajuci karakteristike homogenosti varijansi greske prema
Leven-ovom testu (Levene’s Test of Equality of Varian-
ces) utvrdene su kvanitativne razlike ukupne, latentne 1
manifestne brzine izmedu grupa u okviru [-zone i razlike
efekata u okviru I, Il i IV zone uz neutralizaciju [-zone,
sa grafickim prikazom ukupne brzine motorne reakcije
(Grafikon 1.).

Tabela 1. Analiza varijanse i kovarijanse

Pairwise Comparisons - Covariate |-zone
Variable AMea" . G’°“PB Mean(lz\i.f;rence Sig. Variable AMean . GroupB Mean(lz\i.fg;rence Sig.
BR 0.7026 0.7039 -001 862 BR 0.7427 0.7430 000 962
2 |LBR 0.2809 0.2806 000 939 g |LBR 0.2816 0.2817 000 990
Q Q
— |MBR 0.4220 0.4230 -.001 778 ~ |MBR | 04611 04614 000 933
BR 0.7056 0.7157 -.009 186 BR 0.7430 0.7458 -.003 258
2 |LBR 0.2816 0.2816 -.005 211 2 |LBR 0.2808 0.2815 -.001 116
> = | wer 0.424 0.4290 -004 166 o = ver 04621 0.4644 -.002 312
= BR 0.7131 0.7265 -012 02| © BR 0.7536 0.7696 -016 007
§ LBR 0.2813 0.2993 -018 .000 § LBR 0.2815 0.3027 -.021 000
= |MBR 0.4318 0.4340 -001 251 = [MBR | 04721 04724 000 744
BR 0.7218 0.7677 -.044 .000 BR 0.7652 0.8065 -.041 000
§ LBR 0.2821 0.3220 -.040 .000 § LBR 0.2820 0.3246 -.042 000
> | MBR 0.4421 0.4457 -003 312 > MBR  |0482 0.4832 001 378
BR 0.8821 0.8824 .000 963 BR 0.8216 0.8219 000 966
2 |LBR 0.2813 0.2814 000 969 2 |LBR 0.2807 0.2809 000 969
Q Q
~ |MBR 0.6008 0.6010 000 956 ~ |MBR  |0.5409 05410 000 963
BR 0.8834 0,8857 -002 315 BR 0.8219 0,8250 -003 464
2 |LBR 0.2851 0.2834 -002 412 2 |LBR 0.2808 0.2828 -002 355
3 = [wer 0.6019 0.6022 000 72| o ~ ver |05t 05422 -001 522
= BR 0.8947 09183 -023 000 = BR 0.8352 0,8570 -021 000
£ |LBR 0.2818 0.3044 -022 000 ELBR |02811 0,3020 -021 000
= |MBR 0.6129 0.6139 -.001 256 = |[MBR  |0.5542 0.5550 -.001 416
BR 0.9060 0.9467 -.040 .000 BR 0.8454 0,8828 -.037 000
% LBR 0.2823 0.3224 -.040 .000 % LBR 0.2822 0.3226 -.040 000
= |MBR 0.6237 0.6243 000 436 = |[MBR | 0.5632 0.5641 -.001 398
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Graph 1. Total speed of motor reaction technique kisame
tsuki jodan, gyaku tsuki chudan mawashi geri jodan mawashi
geri chudan

Analysis of the quantitative indicators show that
the values of total, latent and manifested motor reacti-
on stagnate with minimal changes between the I and II
zones, while in the III and IV zone, a linear increase of
different intensity is noted, depending on the investiga-
ted level of competition. The latent response time of the
analyzed karate techniques in the load zone I among the
surveyed groups is on average around 282+4ms, and no
significant differences have been recorded in the varian-
ce analysis between the international and state levels of
competitions. At the international level of competitions,
latent values do not significantly change in the II, III and
IV areas of physiological load. At the state level of com-
petition, the latent values stagnate with minimal changes
in the zone II, while in the III and IV zones the average
linear increase of 40+4ms is registered. Bearing in mind
the statistical indicators, the analysis of covariance did
not record significant differences in effects within the
load zone II, while in the III and IV zones the statisti-
cally significant differences were registered in the effects
of physiological fatigue on the latent time of the motor
reaction. The manifest response time in the load zone
I does not differ significantly between the groups, and
in the case of kisame tsuki jodan strike, the average is
422+1ms, gyaku tsuki chudan 461+1ms, mawashi geri
jodan 600£1ms, and the average manifested response
time when performing mawashi geri chudan is 540+1ms.
In the load zone II, the manifested time increases mini-
mally, while in the III and IV zones the average linear
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Grafikon 1. Ukupna brzina motorne reakcije tehnike kizame
tsuki jodan, gjaku tsuki chudan mawashi geri jodan mawashi
geri chudan

Analizom kvantitativnih pokazatelja mozemo zapa-
ziti da vrijednosti ukupne, latente i manifetne brzine mo-
torne reakcije uz minimalne promjene stagniraju izmedu
I i II zone opterecenja, dok u III i IV zoni biljeze linerni
porast razli¢itih intenziteta u zavisnosti od istrazivanog
takmicarskog nivoa. Latentno vrijeme reagovanja anali-
ziranih karate tehnika u I zoni opterecenja kod istraziva-
nih grupa u prosjeku iznosi oko 282+4ms, te analizom
varijanse nisu evidentirane signifikantne razlike izmedu
medunarodnog i drzavnog takmicarskog nivoa. Na me-
dunarodnom takmicarskom nivou latentne vrijednosti se
bitno ne mijenjaju u II, III 1 IV zoni fizioloskog optere-
¢enja. Na drzavnom takmicarskom nivou latentne vrijed-
nosti stagniraju uz minimalne promjene u Il zoni, dok u
I i IV zoni biljeze prosjecni linerni porast od 40+4ms.
Imajuéi u vidu statisticke pokazatelje analizom kovari-
janse nisu evidentirane signifikantne razlike u efektima
u okviru II zone opterecenja, dok su se u Il i IV zoni
isprofilirale statisticki znacajne razlike u efektima fizi-
oloSkog zamora na latentno vrijeme motorne reakcije.
Manifestno vrijeme reagovanja u I zoni optereé¢enja zna-
¢ajno se ne razlikuje izmedu grupa te kod udarca kizame
tsuki jodan u prosjeku iznosi 422+1ms, gjaku tsuki chu-
dan 461t1ms, mawashi geri jodan 600=1ms, a prosjec-
no manifestno vrijeme reagovanja kod udarca mawashi
geri chudan iznosi 540+1ms. U II zoni optere¢enja ma-
nifestno vrijeme minimalno raste dok se u Il i IV zoni
biljezi prosjecni linearni porast od 22+3ms na meduna-
rodnom i drzavnom takmicarskom nivou. S obzirom da
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increase of 22+3ms is recorded at the international and
state levels of competitions. Since the dynamics of these
changes is homogeneously conducted at the level of the
investigated groups, no statistically significant differen-
ces in the effects of physiological fatigue indiators on the
manifestation of the motor reaction have been recorded
in the covariance analysis in the load zones II, III and
IV. In relation to latent and manifested indicators, the to-
tal motor reaction time in the load zone I does not differ
significantly between the analyzed groups. Is at an ave-
rage of 702+1ms during the kisame tsuki jodan strike,
742+1ms gyaku tsuki chudan, 882+1ms mawashi geri jo-
dan, and the average total reaction time for the mawashi
geri chudan kick is 821+1ms. Bearing in mind the abo-
ve-mentioned facts in the investigated karate techniques,
the analysis of the covariance did not show significant
differences in effects of the load zone II, while in the III
and IV zones statistically significant differences in the
effects of physiological fatigue on the total motor reacti-
on time were recorded.

The results showed that fatigue induced by situ-
ational conditions by performing a series of strikes in
combination with complex visual signaling that deter-
mines certain karate techniques negatively reflects on
the time of the motor reaction of the investigated ka-
rate techniques. The intensity of limiting factors gra-
dually grows over time, but is manifested differently
in relation to the international and state levels of com-
petitions. At the international level of competition, the
total motor response time in conditions of progressive
fatigue detected by physiological indicators increases
exclusively at the expense of increase of the manifested
motor reaction component. While at the state level of
competition, in addition to the increase of the mentio-
ned component, an increase in the latent motor reaction
component is generated, which ultimately reflects on
the quantitatively higher but qualitatively lower values
of the overall speed of the motor reaction compared to
the international level of competition

The results of this study confirmed the results in the
work of Zemkova, Miklovi¢, and Hamar (2009) which
concluded that fatigue was induced by hard exercise
connected with increased time of reaction, as well as
in the work of Ili¢ et al. (2017) which showed that pro-
gressive physical load produced greater negative effects
on manifested speed of punch by karate fighter on sta-
te completion level compared to karate fighter on world
competition level. Minimum differences in the speed of
kick are consequence of reduced height of a kick by state
level karate fighter, which leads to a fact that world level

se dinamika navedenih promjena homogeno odvija na
nivou istrazivanih grupa, analizom kovarijanse u okviru
IL, III i IV zone opterecenja nisu evidentirane statisticki
znacajne razlike u efektima fizioloskih indikatora zamo-
ra na manifestno vrijeme motorne reakcije. U relaciji sa
latentnim 1 manifestnim pokazateljima ukupno vrijeme
motornog reagovanja u [ zoni opterecenja se znacajno ne
razlikuje izmedu analizirani grupa te kod udarca kizame
tsuki jodan u prosjeku iznosi 702+1ms, gjaku tsuki chu-
dan 742+1ms, mawashi geri jodan 8§82+1ms, a prosjec-
no ukupno vrijeme reagovanja kod udarca mawashi geri
chudan iznosi 821+1ms. Imajuéi u vidu navedene ¢inje-
nice kod istrazivanih karate tehnika analizom kovarijan-
se nisu evidentirane signifikantne razlike u efektima u II
zoni opterecenja, dok su se u okviru IIl i IV zone ispro-
filirale statisticki znacajne razlike u efektima fizioloskog
zamora na ukupno vrijeme motorne reakcije.

Rezultati su pokazali da se zamor induciran situaci-
onim uslovima izvodenjem serije udaraca u kombinaciji
sa kompleksnom vizuelnom signalizacijom koja deter-
minira odredene karate tehnike negativno reflektuje na
vrijeme motorne reakcije istrazivanih karate tehnika. In-
tenzitet limitiraju¢ih faktora sukcesivno raste u funkciji
vremena ali se razli¢ito manifestuje u odnosu na medu-
narodni i drzavni takmicarski nivo. Na medunarodnom
takmicarskom nivou ukupno vrijeme motorne reakci-
Jje se u uslovima progresivnog zamora detektovnog fi-
zioloskim indikatorima povecava isklju¢ivo na racun
povecanja manifestne komponente motorne reakcije
dok se na driavnom takmicarskom nivou pored pove-
¢anja navedene komponente generira i povecanje laten-
tne komponente motorne reakcije $to se u konacnici
reflektuje i na kvantitativno vece ali kvalitativno slabije
vrijednosti ukupne brzine motorne reakcije u odnosu na
medunarodni takmicarski nivo.

Rezultatima ove studije potvrdeni su rezultati u radu
Zemkova, Miklovi¢ i Hamar (2009) koji su zakljucili
da je zamor induciran napornim vjezbanjem povezan sa
poveéanjem vremena reagovanja te rezultati u radu Ili¢
i sar. (2017) koji su pokazali da progresivno fiziolosko
opterecenje proizvodi znatno veée negativne efekte na
manifestnu brzinu udarca rukama kod karatista drzavnog
takmicarskog nivoa u odnosu na karatistu svjetskog takmi-
carskog nivoa. Minimalne razlike u brzini udarca nogom
posljedica su smanjene visine udarca kod karatista drzav-
nog takmicarskog nivoa $to ukazuje na Cinjenicu da kara-
tista svjetskog takmicarskog nivoa s obzirom na ostvarenu
visinu udaraca ostvaruje znatno veéu manifestnu brzinu.

Jovanovic¢ (1988) je u svom radu utvrdio da vrijeme
izbornog reagovanja u rjeSavanju tipi¢nih zadataka sport-
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karate fighter in relation to height of a kick accomplishes
greater manifested speed of a kick.

Jovanovi¢ (1988) established in his work that the
time of reaction of typical task of sports fight by karate
master is aprox 520ms in relation to a group of lover le-
vel fighters whose time was 533ms, which is in relation
to this study. MiloSevi¢ et al. (2012) conducted analysis
of execution of right lag front kick in optimal physical
conditions without kicking any surface, where they re-
gistered 240ms as time of kick realization. Mentioned
measurement describes manifested component of reac-
tion which is lover compared to manifested analysis of
measurements of karate techniques in this study. This can
be explained by simple situational conditions in compa-
rison to complex situational conditions utilized by karate
fighters in this study. Comparison of manifested time of
front kick between local and world level karate fighters
conducted in work Pozo, Bastien, and Dierick (2011)
which concluded that the time of execution of front kick
is lot lover for world level fighters compared to national
standard.

Latent speed of motor reaction in complex condition
has been tested by Mudri¢ (2015) in his doctoral disser-
tation, where he compared reactions of defensive actions
in optimal physical conditions between karate fighters
of various levels of training and specialization. Results
showed that elite karate fighters react significantly faster
compared to beginners, and minimally faster and stati-
stically negligible compared to kata fighters, which is in
relation with results accomplished in frame of zone I and
II of this study. This has also been confirmed in work of
Mori et al. (2002), where better results were accomplis-
hed by karate fighters of higher level.

Having in mind functional classification of fatigue
we can conclude that manifested time of motor reaction
is determined by peripheral motor fatigue, while the latent
time of motor reaction is determined by complex interacti-
on peripheral sensory I central fatigue. The mentioned as-
pects of fatigue are product of certain biochemical and ne-
uron physical changes which are taking place in muscles,
central and peripheral neurons which are limiting con-
tractual processes of aktino-miozin filaments and functio-
nal relation of CNS with receptors and effectors (Davis &
Bailey, 1997). Fatigue of inter neuron and neuron muscular
transmission in conditions of intense physical workload is
result of depletion of transmitting substances in synoptic
endings, gradual accumulation of abnormal quantities of
ions inside postsynaptic neurons and muscle fibers, as well
as progressive deactivation of greater number postsynap-
tic membrane receptors, which manifests itself as a result

ske borbe kod karate majstora iznosi oko 520ms u odno-
su na grupu ispitanika sa nizim zvanjima koji su ostvarili
vrijeme od 533ms, $to je u relaciji sa rezultatima ove stu-
dije. Milosevi¢ i sar. (2012) su na vrhunskom takmicaru
izvrsili kinematicku analizu izvodenja desnog mae gerija
iz lijevog stava u optimalnim fizioloskim uslovima, bez
udaranja u bilo kakvu povrsinu, gdje su registrovali vri-
jeme realizacije udarca od 240ms. Navedeni parametar
opisuje manifestu komponentu reagovanja koja je znatno
niza u poredenju sa manifestnim vrijednostima analizi-
ranih karate tehnika u ovo studiji, a navedeno se moze
opravdati prostim situacionim uslovima u odnosu na slo-
zene situacione uslove u kojima su testirani karatisti u
ovoj studiji. Poredenje manifesnog vremena izvodenja
karate udarca mae-geri izmedu domacih i medunarodnih
takmicara u karateu izvrSeno je u radu Pozo, Bastien i Di-
erick (2011) koji su konstatovali da je vrijeme izvodenja
udarca znatno krace za karatiste medunarodnog u odnosu
na nacionalni standard.

Latentnu brzinu motorne reakcije u slozenim uslo-
vima testirao je Mudri¢ (2015) u svojoj doktorskoj di-
sertaciji, gdje je poredio reagovanja odbrambenih akci-
ja u optimalnim fizioloskim uslovima izmedu karatista
razli¢itog nivoa obucenosti i1 specijalizacije. Rezulalti
su pokazali da elitni karate borci signifikantno brze re-
aguju u odnosu na pocetnike te minimalno brze i stati-
sti¢ki beznacajno u odnosu na katase, $to je u relaciji sa
rezultatima dobivenim u okviru I i II zone opterecenja
ove studije. Navedeno je potvrdeno i u radu Mori i sar.
(2002), gdje su statisticki bolje rezulate ostvarili karatisti
veceg takmicarskog nivoa.

Imajuéi u vidu funkcionalnu klasifikaciju zamora
mozemo konstatovati da je manifestno vrijeme motorne
reakcije determinisano periferno-motornim zamorom,
dok je latentno vrijeme motorne reakcije determinisa-
no kompleksnom interakcijom periferno-senzornog i
centralnog zamora. Navedeni aspekti zamora proizvod
su odredenih biohemijskih i neurofizioloskih promjena
koje se odvijaju na nivou misica, centralnih i perifernih
neurona koji limitiraju kontraktilne procese aktinsko-mi-
ozinskih filamenata te funkcionalne veze CNS-a sa re-
ceptorima i efektorima (Davis i Bailey, 1997). Zamor in-
terneuronske i neuromuskularne transmisije u uslovima
intenzivnog fizickog i kognitivnog opterecenja rezultat
je iscrpljivanja depoa transmiterskih supstanci u sinaptic-
kim zavrSecima, postepenog nakupljanja nenormalno ve-
like koli¢ine jona u unutrasnjosti postsinaptickih neurona
i miSi¢nih vlakana, te progresivne inaktivacije sve veceg
broja postsinaptickih membranskih receptora koja se jav-
lja kao odgovor (senzorni feedback) organizma kada po-
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of body during exaggerated activity. This mechanism is
taking place while lowering number of receptor protein
on postsynaptic membrane, releasing transmitters which
inhabit postsynaptic membrane or releasing substances
which are blocking work of transmitters on postsynaptic
membrane (Guyton & Hall, 2017).

CoNCLUSION

We can conclude that fatigue induced by intense
physical work in combination with complex visual si-
gnaling, which simultaneously generates muscular, co-
gnitive and sensory strain, produces a negative effect on
the reaction speed in karate players. It should be noted
that, in relation to the international level of competition,
where peripheral motor fatigue is manifested, at the state
level of competition, in addition to the aforementioned
fatigue, there is also a central and sensory fatigue that
limits the effective processing of information and deci-
sion-making, which is reflected on the analyzed sports
performances. This suggests that the perceptual-cogniti-
ve component is an essential factor that determines the
sports results in karate fights.
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Abstract: In order to determine the metric characteris-
tics of the scale intended for the assessment of the qual-
ity of life of persons with lumbar syndrome (PQOL-LS)
on a sample of 202 subjects (M = 93; F = 109), three
procedures for checking its metric characteristics were
applied: factor analysis (Principal Components Analy-
sis) with the Direct Oblimin method, in order to iden-
tify the latent structure of the perception of the quality of
life of the respondents; Scale Reliability Analysis based
on Cronbach’s alpha coefficient; and a validation check
based on the coefficient of internal correlation of the
scale (Spearman'’s correlation of rank - rho). The results
show that the scale has good metric characteristics and
that it has a multi-item character (twenty-seven indi-
cators). The internal accordance of the scale is in the
high reference range of the Cronbach’s alpha coefficient
(0.947). The values of correlation coefficient of subscale
scores: physical health, mental health, social relations
and environment show a high degree of correlation with
the overall mean value of the entire scale, which confirms
the validity of the analyzed domains (subscale) and the
scale as a whole (at the level of significance r <0.001).
All 27 variables yielded the corresponding weight of
the single extracted component (KMO = 0.901; Sig. =
0.000), which determined that the scale had adequate
validity. Based on the identified good metric characteris-
tics, this scale can be recommended for use as a unique/
autonomous multi-item scale designed to assess the qual-
ity of life of adults with lumbar syndrome.

Key words: quality of life, lumbar syndrome, scale,
validation
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Apstrakt: U cilju utvrdivanja metrijskih karakteristika
skale namenjene proceni kvaliteta zZivota osoba sa lum-
balnim sindromom (PKZ-LS) na uzorku od 202 ispitanika
(M=93; 7Z=109), primenjena su tri postupka provere njen-
ih metrijskih karakteristika: faktorska analiza (analiza
glavnih komponenti — Principal Components Analysis)
sa metodom kose rotacije (Direct Oblimin), radi identifi-
kacije latentne strukture percepcije kvaliteta zZivota ispi-
tanika; proverom unutrasnje saglasnosti (Scale Reliability
Analysis) zasnovane na Kronbahovom alfa koeficijentu); i
proverom validnosti zasnovane na koeficijentu unutrasnje
korelacije skale (Spirmanova korelacija ranga — ro). Re-
zultati pokazuju da skala ima dobre metrijske karakter-
istike i da je odlikuje multiajtemski karakter (dvadeset
sedam indikatora). Unutrasnja saglasnost skale je u vi-
sokom referentnom opsegu Kronbahovog alfa koeficijenta
(0,947). Vrednosti koeficijenta korelacije skorova subska-
la: telesno zdravlje, psihicko zdravije, socijalni odnosi i
okolina pokazuju visoku povezanost sa ukupnom srednjom
vrednoscu cele skale, Sto potvrduje validnost analiziranih
domena (subskala) i skale u celini (na nivou znacajnosti r
< 0,001). Svih 27 varijabli dalo je odgovarajucu faktorsku
tezinu jedinoj ekstrahovanoj komponenti (KMO=0,901;
Sig. = 0,000) ¢ime je utvrdeno da skala ima odgovarajucu
validnost. Na osnovu identifikovanih dobrih metrijskih
karakteristika ova skala se moze preporuciti za primenu
kao jedinstvena/samostalna multiajtemska skala namen-
Jjena proceni percepcije kvaliteta zivota odraslih osoba sa
lumbalnim sindromom.

Kljucne redi: kvalitet Zivota, lumbalni sindrom, skala,
validacija.

'Rad je proistekao iz istrazivackog projekta “Korektivni kinezioloski
sadrzaji 1 kvalitet zivota osoba sa lumbalnim sindromom u Vojvodi-
ni” finansiranog od strane AP Vojvodine, Pokrajinskog sekretarijata
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INTRODUCTION

When considering various issues of the quality of
life of a modern man, the determinant that becomes the
center of attention is his/hers overall well-being. It is in-
fluenced by many factors, from objective indicators, to
subjective perception in the evaluation of physical, ma-
terial, emotional and social well-being, personal deve-
lopment, etc. Thus, the concept of quality of life can be
viewed through two, mutually correlative, aspects. The
first is subjectivity, as a determinant of understanding
from the perspective of individuals, while the other is
related to multidimensionality, as a factor in the psycho-
metric tradition of measuring health status that assimila-
tes the assessment of several different dimensions of the
individual’s life (Nesi¢, 2016).

Therefore, the quality of life can be described as an
essential determinant of individual existence of a man,
his/hers social connections, life and work preferences,
biological and reproductive prosperity, etc. Therefore, it
is necessary for the quality of life to be regarded as a
multidimensional construct under the complex influence
of the physical health of an individual, his/hers psycholo-
gical state, level of independence, social relations, perso-
nal beliefs and attitudes toward important aspects of the
individual environment.

The World Health Organization represents the qu-
ality of life as a personal perception of one’s own life
position, in the context of a cultural and value system
in which an individual lives and in relation to his/hers
goals, expectations, standards and interests (WHOQOL
group, 1998). Therefore, the assessment of the quality
of life can generallybe considered from two aspects: (1)
subjective, as an individual’s self-assessment, and (2)
objective, as an observer’s assessment - expert judgment.
So, depending on who is evaluating, in complex resear-
ch, sometimes occurrences and divergent grades are po-
ssible (Stojkovi¢ et al., 2010). Pain in the lumbar spine
is one of the most common health problems of a modern
man, so it is considered one of the dominant causes of
temporary inability to work (Macak-Hadziamerovié¢, Cu-
stovi¢-Hadzimuratovi¢ & Mujezinovié, 2009).

In support of this are the data of individual epidemi-
ological studies (Bozi¢, 2017) that show that in the area
of Vojvodina the frequency of lumbar pain is most pro-
nounced amongst the population between the age of 50
and 59. Also, it is certain that this problem as a cause of
incapacity to work occurs in more than 25% of the wor-
king age population that is younger than 45 years of age.
Similar studies performed abroad show that in 60-85% of
the population of a country, at least once during their life-

Uvob

Kada se razmatraju razli¢ita pitanja kvaliteta zi-
vota savremenog Coveka u srediSte paznje se, svakako,
postavlja determinanta da je to njegovo sveukupno bla-
gostanje. Na njega utiCu brojni faktori, od objektivnih
pokazatelja, pa do subjektivne percepcije u vrednovanju
telesnog, materijalnog, emocionalnog i socijalnog bla-
gostanja, licnog razvoja, itd. Dakle, koncept kvaliteta
zivota moze se posmatrati kroz dva, medusobno kore-
lativna aspekta. Prvi je subjektivnost, kao determinanta
razumevanja iz perspektive pojedinca, dok se drugi ve-
zuje za multidimenzionalnost, kao faktor psihometrijske
tradicije merenja zdravstvenog statusa koji apostrofira
procenu vise razli¢itih dimenzija Zivota pojedinca (Ne-
§i¢, 2016). Stoga se o kvalitetu zivota moze govoriti kao
bitnoj odrednici individualne egzistencijalizacije coveka,
njegovog druStvenog povezivanja, zivotnih i radnih pre-
ferencija, biolosko-reproduktivne celishodnosti, itd.

Prema tome, kvalitet zivota je neophodno posma-
trati kao viSedimenzionalni konstrukt koji se nalazi pod
kompleksnim uticajem fizickog zdravlja pojedinca,
njegovog psiholoskog stanja, nivoa nezavisnosti, soci-
jalnih odnosa, li¢cnih verovanja i odnosa prema vaznim
aspektima individualnog okruzenja. Svetska zdravstve-
na organizacija kvalitet Zzivota predstavlja kao li¢no
opazanje sopstvene zivotne pozicije, u kontekstu kul-
turnog i vrednosnog sistema u kome pojedinac zivi i u
odnosu prema svojim ciljevima, o¢ekivanjima, standar-
dima i interesima (WHOQOL group, 1998). Zbog toga
se procena kvaliteta zivota, u principu, moze razmatrati
iz dva ugla: (1) subjektivnog, kao individualna ocena
(samoprocena) pojedinca i, (2) objektivnog, kao ocena
posmatraca-ekspertska procena. Tako da, u zavisnosti
od toga ko vrsi procenu, kod kompleksnih istrazivanja,
moguca je nekada pojava i divergentnih ocena (Stojko-
vi¢ i sar., 2010).

Bol u lumbalnom delu kicme predstavlja jednu od
najcescih zdravstvenih tegoba savremenog Coveka, tako
da se smatra jednim od dominantnih uzroka privremene
nesposobnosti za rad (Mac¢ak-HadZiamerovié¢, Custovié-
Hadzimuratovi¢ & Mujezinovi¢, 2009). U prilog ovome
govore podaci pojedinih epidemioloskih studija (Bozié,
2017) koje su utvrdile da je na podrucju Vojvodine uce-
stalost lumbalnog bola najizrazenija u delu populacije
izmedu 50. i 59. godine zivota. Takode, izvesno je da se
ovaj problem kao uzro¢nik nesposobnosti za rad javlja
u vise od 25% radno sposobne populacije koja je mlada
od 45 godina. Sli¢ne studije radene u inostranstvu po-
kazuju da se kod 60-85% populacije stanovniStva jedne
zemlje bar jednom tokom Zivota javi lumbalni bol, a da
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time, lumbar pain occurs, with recurrence in at least 50%
of patients who are undergoing medical treatment (Midd-
leton & Fish, 2009; Barkhordari, Halvani & Barkhordari,
2013). In that sense, there is almost always a consensus
in the professional circles that the lumbar syndrome, due
to its negative effects on physical and mental health, re-
presents a major socio-economic problem for every soci-
ety (Karahan & Bayraktar, 2004).

The exact source of lumbar pain is difficult to iden-
tify. It is manifested as unspecified back pain, and it repre-
sents a relatively big problem for setting the exact diagno-
sis. It can arise as a result of dysfunction of various tissues
including muscles, soft connective tissue, ligaments, car-
tilage, and blood vessels (Bozi¢, 2017: 11). In any case,
lumbar pain can be observed in the general context of defi-
ning pain as an unpleasant sensory or emotional experien-
ce that is associated with actual or potential tissue damage
(Maxwell, 2012). It is most commonly localized in the lo-
in-shaped part of the spinal column (below the arterial arc
to the lower part of the gluteal region), and is expressed in
the form of “twitching” (tightening) and reflecting along
the nerves (Yilmaz & Dedeli, 2012).

Causes which lead to the occurrence of pain in the
lumbar part of the spine (lumbar syndrome) are very he-
terogeneous (Bozi¢, 2017). In accordance with the eti-
ological factors, they can be grouped according to the
following factors: (1) caused by congenital or acquired
diseases, (2) due to biomechanical disorders of the spi-
nal column, (3) as a result of injuries, (4) caused by di-
seases of other organs in which the disease is reflected
in the lower part of the spine (Popovi¢, 2003). Primary
prevention of lumbar syndrome is definitely focused on
appropriate regular physical exercise (Henewer ET all,
2011). In this context, special attention should be paid to
the muscles of the back that act as support for the spinal
column and play the role of maintaining its stability. In-
sufficient back muscle strength (especially m. erector spi-
nae and m. multifidus) can lead to lumbar pain, causing
frequent repeated painful conditions (Lee et all, 2012).

METHOD

Within the empirical non-experimental transversal
study, which concerned the identification of some aspects
of the quality of life of persons with lumbar syndrome, a
scale for the self-assessment of quality of life was appli-
ed. The sample of the research entities consisted of a total
of 202 subjects (M = 93; F = 109), persons with lumbar
syndrome, who were, at the time of the survey, under-
going a physiotherapist treatment at the Physical Medi-
cine and Rehabilitation Ordinations in four Vojvodina

se recidivi pojavljuju kod najmanje 50% pacijenata koji
su podvrgnuti i medicinskim tretmanima (Middleton &
Fish, 2009; Barkhordari, Halvani & Barkhordari, 2013).
U tom smislu gotovo da postoji konsenzus u stru¢nim
krugovima oko toga da lumbalni sindrom, zbog svojih
negativnih efekata na fizicko i mentalno zdravlje, pred-
stavlja veliki socio-ekonomski problem za svako drustvo
(Karahan & Bayraktar, 2004).

Tacan izvor pojave lumbalnog bola je tesko identi-
fikovati. Manifestuje se kao nespecifican bol u ledima,
te predstavlja relativno veliki problem za postavljanje
taCne dijagnoze. Moze nastati kao posledica disfunkcije
razli¢itih tkiva ukljucujué¢i misice, meko vezivno tkivo,
ligamente, hrskavicu i krvne sudove (Bozi¢, 2017: 11). U
svakom slu¢aju, lumbalni bol se moze posmatrati u op-
Stem kontekstu definisanja bola kao neprijatnog ¢ulnog
ili emocionalnog iskustva koje je povezano sa stvarnim
ili potencijalnim oste¢enjem tkiva (Maxwell, 2012). Naj-
cesce je lokalizovan u slabinskom delu kicmenog stuba
(ispod rebarnog luka do donjeg dela glutealne regije), a
ispoljava se u vidu “trnjenja” i reflektuje duz nerava (Yil-
maz & Dedeli, 2012). Uzroci koji dovode do pojave bola
u lumbalnom delu ki¢menog stuba (lumbalnog sindro-
ma) su vrlo heterogene prirode (Bozi¢, 2017). U skladu
sa etioloskim faktorima mogu se grupisati prema slede-
¢im Ciniocima: (1) uzrokovani kongenitalnim ili stece-
nim bolestima, (2) usled biomehanickih poremecaja kic-
menog stuba, (3) kao posledica povreda, (4) uzrokovan
bolestima drugih organa kod kojih se bolest reflektuje u
slabinski deo ki¢me (Popovic¢, 2003).0

Primarna prevencija lumbalnog sindroma je defini-
tivno usmerena ka odgovaraju¢em redovnom fizickom
vezbanju (Henewer et all, 2011). Posebna paznja se, u
ovom kontekstu, treba posvetiti misi¢ima leda koji deluju
kao podrska kicmenom stubu i ostvaruju ulogu odrzava-
nja njegove stabilnosti. Nedovoljna snaga lednih misica
(posebno m. erector spinae i m. multifidus) mogu dovesti
do pojave lumbalnog bola, odnosno uzrok su Cestih po-
novljenih bolnih stanja (Lee et all, 2012).

METOD

U okviru empirijske neeksperimentalne transver-
zalne studije, koja se odnosila na identifikaciju nekih as-
pekata kvaliteta Zivota osoba sa lumbalnim sindromom,
primenjena je skala za samoprocenu kvaliteta zivota.

Uzorak entiteta istrazivanja sacinjavalo je ukupno
202 ispitanika (M=93; Z=109), osoba sa lumbalnim sin-
dromom, koje su se u vreme anketiranja nalazile na fizi-
jatrijskom tretmanu u Ordinacijama fizikalne medicine i
rehabilitacije u Cetiri vojvodanska grada (Novi Sad, Su-
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towns (Novi Sad, Subotica, Kanjiza and Backa Palan-
ka). The average age of the respondents was 47.5 years.
The research data was collected through a survey using
a questionnaire whose design was based on a modified
WHOQOL-BREF version of the World Health Organi-
zation Quality of Life Questionnaire (BREF) in Serbian
language, designed for self-assessment of quality of life.
This essentially shortened version of the WHOQOL-100
questionnaire (De Vries & Van Heck, 1997) treats quality
of life as a multidimensional space.

The starting point for the creation of this questi-
onnaire in this study was the character of the respondents
(persons with lumbar syndrome), and the basic version of
WHOQOL-BREF was used in some earlier studies (Mar-
tinis, 2005), as well as the modified version of AQL-S
(Nesic, 2016), redesigned by adjusting the formulations
of a single number of items.

The quality of life profile in the applied questionna-
ire has been identified through the self-assessment scale,
i.e. the perception of the quality of life of people with
lumbar syndrome (PQL-LS), which includes four areas
(domain) - physical health, mental health, social relations
and the environment. A part of the questioner that defines
the system of dependent variables has the form of a ten
item Likert scale (the scale of the intensity of the indica-
tors from 1 to 10) with a total of 29 items. The domains
of quality of life concerned: physical health (8 items),
mental health (7 items), social relations (5 items) and the
environment (9 items). The timeframe for the questions
asked (indicators) was “in the past two weeks”.

Metrics of the applied scale was tested using three
procedures: (1) factor analysis (Principal Components
Analysis) with the Direct Oblimin method, in order to
identify the latent structure of the perception of the quality
of life of the respondents; (2) checking its internal com-
pliance (Scale Reliability Analysis based on Cronbach’s
alpha coefficient); (3) validation based on the coefficient
of internal correlation of the scale (Spearman’s corre-
lation of rank - rho). The selection of these procedures
was conditioned, first and foremost, by the nature of the
research and the applied research instrument. As in this
case it is a type of instrument whose metric characteri-
stics are checked through several similar studies, as a
logical choice of the data analysis method, whose orien-
tation towards the validation of the redesigned scale of
self-assessment, has been devised by the PCA approach.

According to Tabachnick and Fidell, (Tabachnick
& Fidell, 2007: 635) it is a far superior solution when it
comes to the usual empirical compression of a data set in
relation to the CFA (common factor analyzes) procedure.

botica, Kanjiza i Backa Palanka). Prose¢na starost ispita-
nika iznosila je 47,5 godina.

Istrazivacki podaci su prikupljeni anketnim putem,
uz koriS¢enje upitnika ¢iji se konstrukt zasnivao na mo-
difikovanoj verziji WHOQOL-BREF upitnika/skale na
srpskom jeziku (World Health Organization Quality of
Life Questionnare — BREF) namenjenog samoproceni
kvaliteta zivota. Ova, u sustini, skracena verzija upitnika
WHOQOL-100 (De Vries & Van Heck, 1997) kvalitet zi-
vota tretira kao multidimenizonalni prostor. Kao polazna
osnova za kreiranje upitnika u ovom istrazivanju poslo
se od karaktera ispitanika (osobe sa lumbalnim sindro-
mom), te je osnovna verzija WHOQOL-BREF primenje-
na u nekim ranijim studijama (Martinis, 2005), kao i mo-
difikovana verzija PKZ-S (Negi¢, 2016), redizajnirana
prilagodavanjem formulacija jednog broja ajtema.

Profil kvaliteta Zivota je u primenjenom upitniku
identifikovan kroz skalu samoprocene, odnosno per-
cepcije kvaliteta zivota osoba sa lumbalnim sindromom
(PKZ-LS), gde su obuhvacena &etiri prostora (domena)
- telesno zdravlje, psihi¢ko zdravlje, socijalni odnosi 1
okruzenje. Deo uptinika kojim je definisan sistem zavi-
snih varijabli ima je oblik desetostepene Likertove skale
(raspon intenziteta vrednovanja indikatora od 1 do 10) sa
ukupno 29 ajtema. Domeni kvaliteta zivota su se odnosili
na: telesno zdravlje (8 ajtema), psihicko zdravlje (7 ajte-
ma), socijalni odnosi (5 ajtema) i okruzenje (9 ajtema).
Vremenska odrednica za postavljena pitanja (indikatore)
bila je “u poslednje dve nedelje”.

Metrika primenjene skale testirana je primenom
tri postupka: (1) faktorskom analizom (analiza glavnih
komponenti — Principal Components Analysis) sa me-
todom kose rotacije (Direct Oblimin), radi identifikacije
latentne strukture percepcije kvaliteta zivota ispitanika;
(2) proverom njene unutrasnje saglasnosti (Scale Re-
liability Analysis koja je zasnovana na Kronbahovom
alfa koeficijentu); (3) proverom validnosti zasnovane
na koeficijentu unutrasnje korelacije skale (Spirmanova
korelacija ranga — ro). Izbor navedenih procedura bio je
uslovljen, u prvom redu, karakterom istrazivanja i pri-
menjenim istrazivackim instrumentom. Kako je u ovom
slucaju re¢ o tipu instrumenta Cije su metrijske karak-
teristike proveravane kroz viSe sli¢nih istrazivanja, to
se kao logi¢an odabir metode analize podataka, Cije je
usmerenje ka validaciji redizajnirane skale samoproce-
ne, namentnuo PCA pristup. On je, prema Tabacniku i
Fidelu (Tabachnick & Fidell, 2007: 635) znatno supe-
riornije reSenje kada je re¢ o uobi¢ajenom empirijskom
sazimanju skupa podataka, u odnosu na CFA postupak
(common factor analysis). Takode i preporuceni aspekti
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Also, the recommended aspects of each instrument scale
test (Pallant, 2009) have directed us to selecting a stati-
stical procedure for determining the reliability of a par-
ticular sample, applying the Scale Reliability Analysis
based on the Cronbach’s alpha coefficient. Likewise, in
this case it is a statistical data representing the ordinal
sizes (scales), and to determine the coefficient of inertial
correlation, in addition to the Crohnbach’s alpha coeffici-
ent (as a procedure for determining internal accordance)
Spearman’s correlation of rank (Chen & Popovich, 2002)
was imposed as a correct procedure.

REsuLTS

The instrument for assessment of perception of the
quality of life was constructed as a ten-step scale, which
provides an individual assessment of the quality of life of
people with lumbar syndrome (Perception of Quality of
Life - Lumbar Syndrome). The initial questionnaire con-
sisted of a total of 29 items, modeled on the PQL-S scale
(Nesi¢, 2016), and according to the WHOQOL-BREF
basic version model (WHQOL Group, 1998; Skevington,
Lotfy & O’Connell, 2004). The domains in the function
of quality of life identification included four subspaces
(within a single scale): physical health, mental health,
social relations and living environment.

The validation of the scale was preceded by several
test analyzes. Using the Factor Analysis Procedure (PCA)
Item analysis identified two that with their coefficient of
correlation (less than 0.3) do not meet the recommended
acceptability criteria for items in the structure of an isola-
ted factor (Tabachnick & Fidell, 2007; Pallant, 2009). As
for items whose omission in the context of the indicator
base does not disturb the construct and logic of the scale
as a whole (QPZ10 and QPZ13), as well as the logical
coverage of the corresponding subscale (mental health),
the continuation of the analysis and validation of the
applied scale took place in the coverage of the remaining
27 items. The subscale construct of this solution had the
following distribution of quality of life indicators: physi-
cal health (8), mental health (5), social relations (5), and
environment (9).

The reliability of the scale, which is based on its
internal accordance, was analyzed using the Cronbach’s
alpha coefficient. The obtained results clearly indicate
the appropriate internal accordance (Cronbach’s alpha
coefficient = 0.947), which significantly exceeds the re-
commended theoretical value of 0.7 (De Vellis, 2003)
(Table 1).

provere svakog instrumenta tipa skale (Pallant, 2009)
usmerili su nas na izbor statisticke procedure za utvr-
divanje pouzdanosti na konkretnom uzorku ka primeni
Scale Reliability Analysis zasnovane na Kronbahovom
alfa koeficijentu. Isto tako, kako se u ovom slucaju radi
o statistickim podacima koji predstavljaju ordinalne
veli¢ine (skale), kao korektna procedura za utvrdivanje
koeficijenta untrasnje korelacije, pored kronbahovog
alfa koeficijenta (kao procedure za utvrdivanje unutras-
nje saglasnosti), nametnula se Spirmanova korelacija
ranga (Chen & Popovich, 2002).

REzULTATI

Instrument za procenu percepcije kvaliteta Zivo-
ta konstruisan je kao desetostepena skala kojom se vrsi
inidividualna procena indikatora kvaliteta zivota osoba
sa lumbalnim sindromom (Percepcija Kvaliteta Zivota —
Lumbalni Sindrom). Incijalni upitnik se sastojao od uku-
pno 29 tvrdnji, po uzoru na skalu PKZ-S (Nesi¢, 2016),
odnosno prema modelu osnovne verzije WHOQOL-
BREF upitnika (WHQOL Group, 1998; Skevington,
Lotfy & O’Connell, 2004). Domenima koji su u funkciji
identifikacije kvaliteta bila su obuhvacena Cetiri subpro-
stora (u okviru jedinstvene skale): telesno zdravlje, psi-
hicko zdravlje, socijalni odnosi i zivotno okruzenje.

Postupku validacije skale prethodilo je nekoliko
probnih analiza. Primenom procedure faktorske analize
(PCA) ajtem analizom identifikovana su dva koja svo-
jim koeficijentom korelacije (manji od 0,3) ne zadovo-
ljavaju preporucene kriterijume prihvatljivosti ajtema u
strukturi izolovanog faktora (Tabachnick & Fidell, 2007;
Pallant, 2009). Kako je re¢ o ajtemima cije izostavljanje
u kontekstu indikatorske osnove ne naruSava konstrukt
i logiku skale u celini (QPZ10 i QPZ13), kao ni logicki
obuhvat pripadajuce subskale (psihicko zdravlje), to se
nastavak analize i validacije primenjene skale odvijao u
obuhvatu preostalih 27 ajtema. Subskalni konstrukt ova-
kvog reSenja je imao slede¢u distribuiranost indikatora
kvaliteta zivota: telesno zdravlje (8), psihicko zdravlje
(5), socijalni odnosi (5), okruzenje (9).

Pouzdanost skale, koja se zasniva na njenoj unun-
trasnjoj saglasnosti, analizirana je pomo¢u Kronbahovog
alfa koeficijenta. Dobijeni rezultati jasno ukazuju na od-
govarajucu unutrasnju saglasnost (Kronbahov alfa koefi-
cijent = 0,947) koji je znacajno premasuje preporuc¢enu
teorijsku vrednost od 0,7 (De Vellis, 2003) (Tabela 1).
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Table 1. Elements of internal accordance POL-LS scale

Tabela 1. Elementi unutrasnje saglasnosti PKZ-LS skale

Uticaj uklanjanja

Skalarni stavke na alfa
?rNoj Indikator / Indicator p;z:l?:r/ I((:T'ggzgizt’s,
average Alpha if Item
Deleted
1 T21 Nivo dnevnih fizickih aktivnosti / Level of daily physical activity 5.58 942
2 TZ2 Redovnost bavljenja sportsko-rekreativnim aktivnostima / Regularity of sports-recreational activities 4.00 943
3 TZ3 Telesna kondicija / Body condition 5.00 942
4 TZ4 Zdravlje u celini / Health in general 6.11 941
5 TZ5 Bolovi i nelagodnost u telu / Pain and discomfort in the body 5.00 944
6 TZ6 Spavanje i odmor / Sleep and rest 6.06 941
7 TZ7 Kvalitet i redovnost dnevnih obroka / Quality and regularity of daily meals 7.01 943
8 TZ8 Opéti radni kapacitet / General working capacity 6.65 941
9 Pz9 Predstava o svom telesnom izgledu / The image of your physical appearance 6.62 942
10 PZ11 Ucestalost pozitivnih osec¢anja / The frequency of positive feelings 6.54 942
" Pz12 Samopouzdanje / Self-confidence 6.98 .940
12 Pz14 Li¢na uverenja / Personal beliefs 7.80 942
13 PZ15 Paméenje i koncentracija / Memory and concentration 7.67 .942
14 SO16 Li¢no (unutraSnje) stanje / Personal (internal) condition 7.1 .940
15 SO17 Drustveni odnosi i podrSka okoline / Social relations and environmental support 7.23 940
16 SO18 Seksualna aktivnost / Sexual activity 6.12 942
17 SO19 Odnosi sa vrSnjacima/prijateljima / Relationships with peers/friends 7.60 941
18 S020 Kontakti na drustvenim mrezama / Contacts on social networks 5.70 943
19 021 Izvori finansija/finansijska stabilnost / Sources of finance/financial stability 6.45 940
20 022 Osecaj slobode, fizicke bezbednosti i li¢ne sigurnosti / A sense of freedom, physical security and personal security 7.29 941
21 023 Kvalitet i dostupnost zdravstvene i socijalne zastite / Quality and accessibility of health and social care 6.12 943
22 024 Radno mesto / Workplace 6.15 942
23 025 Porodiéno okruzenje / Family environment 8.06 942
o 0% L\)/Il;)rgcuﬂnczs;i za sticanje novih znanja i vestina u nasoj zemlji / Opportunities for acquiring new knowledge and skills in 5.04 942
25 027 Moguénosti za up'rainjavanje rekreacije i sporta u mestu stanovanja / Possibilities for practicing recreation and sports 6.02 942
in the place of residence

26 028 Kvalitet Zivotne sredina (zagadenje, buka, klima) / Environmental quality (pollution, noise, climate) 5.48 .945
27 029 Kvalitet saobracaja i prevoza u mestu stanovanja / The quality of traffic and transport in the town of residence 5.39 .946

Kronbahov alfa koeficijent: / Cronbach's alpha coefficient: 947

Also, within the four subscales, their high internal
accordance was established (Table 2). Although there is
no full agreement on the minimum acceptable alpha co-
efficient, a number of authors (Hair et al., 1998; Huh et
al., 2006) believe that this is a value of 0.6. In the context
of the metric characteristics of the subscales in our rese-
arch, this methodological attitude was accepted.

Takode je i unutar Cetiri subskale utvrdena njihova
visoka unutrasnja saglasnost (Tabela 2). Mada ne postoji
potpuna saglasnost oko minimalne prihvatljive vrednosti
za alfa koeficijent, jedan broj autora (Hair et al. 1998;
Hubh et al. 2006) smatra da je to vrednost 0,6. U kontekstu
metrijskih karakteristika subskala u nasem istrazivanju
prihvacéen je ovakav metodoloski stav.
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Table 2. Elements of internal accordance subscales

Tabela 2. Elementi unutrasnje saglasnosti subskala

Subskala/ Subscale Pitanjg Uticaj uklanja.nja stavkg na alfa koeficijent / Th'e effect  Kronbahov alfa koeﬂcijel:ltl
| Question of removing an object on an alpha coefficient Cronbach’s alpha coefficient
1 ,862
2 ,865
3 ,853
1) Telesno zdravlje / Physical health : 89 ,882
5 ,882
6 ,869
7 877
8 ,862
9 811
10 781
2) Psihicko zdravlje / Mental health 1" 147 ,825
12 784
13 821
14 ,805
15 814
3)  Socijalni odnosi / Social relations 16 813 ,868
17 817
18 ,848
19 818
20 822
21 831
22 829
4)  Okruzenje / Environment 23 ,828 ,855
24 838
25 ,830
26 ,849
27 ,852
Kronbahov alfa koeficijent: / Cronbach’s alpha coefficient: 947

The validation of the scale was performed by the
method of identifying the coefficient of internal correlati-
on (Spearman’s correlation of rank) (Table 3). The values
of the coefficient of correlation of the scores of indivi-
dual domains (subscales: physical health, psychological
health, social relations, environment) show a high corre-
lation with the total mean value of the entire scale, which
confirms the validity of the analyzed domains (subscales)
and the scale as a whole (level of significance - r <0.001).

Table 3. Values of coefficient of correlation of subscales with
the score of overall PQL-LS scale

Provera validnosti skale izvrSena je postupkom
identifikacije koeficijenta unutrasnje korelacije (Spirma-
nova korelacija ranga) (Tabela 3). Vrednosti koeficijenta
korelacije skorova pojedinacnih domena (subskale: tele-
sno zdravlje, psihicko zdravlje, socijalni odnosi, okoli-
na) pokazuju visoku povezanost sa ukupnom srednjom
vrednoscu cele skale, $to potvrduje validnost analiziranih
domena (subskala) i skale u celini (na nivou znac¢ajnosti-
r<0,001).

Tabela 3. Vrednosti koeficijenta korelacije subskala sa sko-
rom ukupne PKZ-LS skale

PKZ-LS | PQL-LS
Subskale
Spirmanov koef. / Spearman’s correlation Sig.
1) Telesno zdravlje / Physical health 823 .000
2) Psihicko zdravlje / Mental health 870 .000
3) Socijalni odnosi / Social relations .868 .000
4) Okruzenje / Environment .866 .000

Statisticka znacajnost korelacije na nivou / level of significance p= 0,001
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In this way, the established high metric values of the
PQL-LS scale create a good basis and the capacity for
its research applicability. In addition, the context of the
identified scalar averages, based on the self-assessment
of all indicators of the quality of life, points to the promi-
nence of respondents’ responses towards the positive end
of the scale (Sv = 6,36) (Table 4). Such results enabled
further analysis of its metric characteristics through the
determination of factuality.

Table 4. Scalar processes of self-assessment of the quality of
life by persons with lumbal syndrom

Na ovaj nacin utvrdene visoke metrijske vrednosti
PKZ-LS skale stvaraju dobru osnovu i kapacitet za njenu
istrazivacku primenljivost. Uz to i kontekst identifikova-
nih skalarnih proseka, zasnovanih na samoproceni svih
indikatora kvaliteta zivota, ukazuju na prominentnost od-
govora ispitanika koji su usmereni ka pozitivnom kraju
skale (Sv = 6,36) (Tabela 4). Ovakvi rezultati su omo-
gucili dalju analizu njenih metrijskih karakteristika kroz
utvrdivanje faktorijabilnosti.

Tabela 4. Skalarni proseci samoprocene kvaliteta Zivota oso-
ba sa lumbalnim sindromom

RB/N° Telesno zdravlje / Physical health: Sv
1 TZ21 Nivo dnevnih fizickih aktivnosti / Level of daily physical activity 5.58
2 TZ2 Redovnost bavljenja sportsko-rekreativnim aktivnostima / Regularity of sports-recreational activities 4.00
3 TZ3 Telesna kondicija / Body condlition 5.00
4 TZ4 Zdravlje u celini / Health in general 6.11
5 TZ5 Bolovi i nelagodnost u telu / Pain and discomfort in the body 5.00
6 TZ6 Spavanje i odmor / Sleep and rest 6.06
7 TZ7 Kvalitet i redovnost dnevnih obroka / Quality and regularity of daily meals 7.01
8 TZ8 Opéti radni kapacitet / General working capacity 6.65
Ukupno TZ / Total PH: 5.68
Psihicko zdravlje / Mental Health: Sv
9 PZ9 Predstava o sopstvenom telesnom izgledu / The image of your physical appearance 6.62
10 PZ11 Ucestalost pozitivnih osecanja / The frequency of positive feelings 6.54
1 Pz12 Li¢no samopouzdanie / Self-confidence 6.98
12 Pz14 Li€na uverenja / Personal beliefs 7.80
13 Pz15 Pamcenije i koncentracija / Memory and concentration 7.67
Ukupno PZ | Total MH: 7.12
Socijalni odnosi / Social relations: Sv
14 SO16 Licno (unutraSnje) stanje / Personal (internal) condition 711
15 SO17 Drustveni odnose i podrska okoline / Social relations and environmental support 7.23
16 SO18 Seksualna aktivnost / Sexual activity 6.12
17 SO19 Odnosi sa vrSnjacima/prijateljima / Relationships with peers/friends 7.60
18 S020 Kontakti na drustvenim mrezama / Contacts on social networks 5.70
Ukupno SO/ Total SR: 6.75
Okruzenje | Environment: Sv
19 021 Izvori finansija/finansijska stabilnost / Sources of finance/financial stability 6.45
20 022 Osecaj slobode, fizitke bezbednosti i li€ne sigurnosti / A sense of freedom, physical security and personal security 7.29
21 023 Kvalitet i dostupnost zdravstvene i socijalne zastite / Quality and accessibility of health and social care 6.12
22 024 Radno mesto / Workplace 6.15
23 025 Porodiéno okruZenje / Family environment 8.06
24 026 Moguc¢nosti za sticanje novih znanja i vestina u nasoj zemlji / Opportunities for acquiring new knowledge and skills in our country 5.94
25 027 Mogucnosti za upraznjavanje rekreacije i sporta u mestu stanovanja / Possibilities for practicing recreation and sports in the place of 6.02

residence

26 028 Kvalitet Zivotne sredina (zagadenje, buka, klima) / Environmental quality (pollution, noise, climate) 548
27 029 Kvalitet saobracaja i prevoza u mestu stanovanja / The quality of traffic and transport in the town of residence 5.39
Ukupno O/ Total E: 6.32
Ukupna Sv - PKZ-LS | Total Sv - PQL-LS: 6.36
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In order to further assess the validity of PQL-
LS, the process of factor analysis was applied. All 27
scale items were subjected to an analysis of the main
components (PCA), preceded by an assessment of the
adequacy of data for factor analysis. By examining the
correlation matrix, a lot of coefficients of value of 0,3
and more were recorded. In accordance with the Kaiser-
Meyer-Olkin (Sampling Adequacy) criterion, which de-
fines the necessary recommended value of 0.6 (Kaiser,
1970, 1974), in this case it was exceeded at a statisti-
cally viable level (0.901). Also, Bartlett’s test of sphe-
ricity (Bartlett, 1954) reached a statistical significance
(Sig. =,000) indicating high factuality of the correlati-
on matrix.

The analysis of the main components obtained after
the Oblimin rotation revealed the presence of five com-
ponents with characteristic values (Eiegenvalues) over
one, which explain 43.17%, 8.27%, 5.37%, 4.29% and
4.07% variance. However, the obtained fracture diagram
(Scree plot) showed a clear fracture point already behind
the first component (Figure 1).

Figure 1. Scree Plot scale POL-LS

U cilju nastavka procene validnost PKZ-LS prime-
njen je postupak faktorske analize. Svih 27 ajtema skale
podvrgnuto je analizi glavnih komponenti (PCA), ¢emu
je prethodila ocena prikladnosti podataka za faktorsku
analizu. Pregledom korelacione matrice evidentirano je
veoma mnogo koeficijenata vrednosti 0,3 i vise. U skla-
du sa Kajzer-Majer-Olkinovom kriterijumom (Kaiser-
Meyer-Olkin Measure of Sampling Adequacy) koji defi-
niSe neophodnu preporucen u vrednost od 0,6 (Kaiser,
1970, 1974) u ovom slucaju je bila premasSena na stati-
sticki visokom nivou (0,901). Takode je i Bartletov test
sferi¢nosti (Bartlett’s test of sphericity) (Bartlett, 1954)
dostigao statisticku znacajnost (Sig.= ,000) Sto ukazuje
na visoku faktorabilnost korelacione matrice.

Analiza glavnih komponenti dobijenih nakon Obli-
min rotacije, otkrila je prisustvo pet komponenti sa ka-
rakteristicnim vrednostima (Eiegenvalues) preko jedan,
koje objasnjavaju 43,17%, 8,27%, 5,37%, 4,29% 14,07%
varijanse. Medutim, dobijeni dijagram preloma (Scree
plot) pokazao je postojanje jasne tacke preloma veé iza
prve komponente (Slika 1).

Slika 1. Tacka preloma (Scree Plot) skale PKZ-LS
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Based on Kattel’s criterion (Kattel, 1966), it was
decided to retain only one component. This was also
supported by the results of a parallel analysis with one
component whose characteristic values exceed the
corresponding threshold values obtained using an equ-
ally large matrix of random numbers (27 variables x 202
subjects). This one-component solution explained the
acceptable part of the total variance (43.17%), which is
in line with the recommended procedures for interpreting
the results of factor analysis (Pallant, 2009).

Na osnovu Katelovog kriterijuma (Kattel,1966)
odluceno je da se zadrzi samo jedna komponenta. To su
podrzali i rezultati paralelne analize sa jednom kompo-
nentom cije karakteristicne vrednosti premasuju odgova-
raju¢e vrednosti praga dobijene pomocu jednako velike
matrice slucajnih brojeva (27 varijabli x 202 ispitanika).
Ovakvo jednofaktorsko resenje (single component) obja-
snilo je prihvatljiv deo ukupne varijanse (43,17%), §to
je u skladu i sa preporucenim procedurama tumacenja
rezultata faktorske analize (Pallant, 2009).
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All 27 variables gave the corresponding weight of
the single extracted component (Table 5) to determine
that the PQL-LS scale has a correct validity.

Table 5. Descriptiv statistic the PQL-LS scale for isolated

Svih 27 varijabli dalo je odgovaraju¢u faktorsku te-

zinu jedinoj ekstrahovanoj komponenti (Tabela 5) ¢ime
je utvrdeno da PKZ-LS skala ima korektnu validnost.

Tabela 5. Deskriptivni pokazatelji PAZS skale izolovanog

factor faktora
RB / No. Ajtemi skale / Aitems Matrica strukture / Structure matrix Komunaliteti | Communalities
1 TZ1 636 405
2 TZ22 584 341
3 TZ3 638 407
4 TZ4 757 573
5 TZ5 416 A73
6 TZ6 690 476
7 TZ7 574 329
8 TZ8 713 509
9 PZ9 648 420
10 PZ11 674 455
11 PZ12 .788 620
12 PZ14 696 484
13 Pz15 612 374
14 S016 821 674
15 SO17 .809 655
16 SO18 679 461
17 S019 715 512
18 S020 . 589 347
19 021 .780 609
20 022 744 554
21 023 532 .283
22 024 665 442
23 025 670 449
24 026 641 412
25 027 667 445
26 028 .340 116
27 029 .366 134

KMO Measure of Sampling Adequacy = 0,901 / KMO Measure of Sampling Adequacy = 0,901
Bartlett's Test of Sphericity = 3550,034  Sig.= ,000 / Bartlett's Test of Sphericity = 3550,034 Sig.=,000

Also, the results of the internal characteristics of the
subscales (within the PQL-LS scale) showed good factu-
ality, which clearly speaks of the metric correctness of
this instrument (Table 6).

Takode su i rezultati unutrasnjih karakteristika su-

bskala (unutar PKZ-LS skale) pokazale dobru faktora-
bilnost, §to jasno govori o metrijskoj korektnosti ovog
instrumenta (Tabela 6).
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Table 6. Descriptive indicators of factoriability within the
subscales (PQL-LS)

Tabela 6. Deskriptivni pokazatelji faktorabilnosti unutar su-
bskala (PKZ-LS)

1 TZ1 0786 618
2 122 73 597
3 123 855 732
4 Telesno zdravije/ S 55 45 124 809 654
5 Physical health Sig.=0,000! ' TZ5 522 273
6 TZ6 721 520
7 127 653 427
8 TZ8 784 615
9 PZ9 704 495
10 - ) KMO = 0.809 PZ11 798 637
1 ;S'h'°k° zdravije / BTS = 369,718 59.17 PZ12 870 757
lental health S
12 Sig.=0,000 PZ14 793 629
13 PZ15 664 440
14 S016 867 751
15 - S017 835 697
16 §°°i,ja'”i odnosi/ E“TASO = 4072‘21477 65.55 S018 812 659
ocial relations ST
17 Sig.=0,000 S019 811 .658
18 $020 720 519
19 021 822 676
20 022 827 684
21 023 695 483
22 KMO = 0,836 024 731 535
23 Okruzenje / Environment BTS = 734,710 47.87 025 748 560
24 Sig.=0,000 026 645 416
25 027 700 490
26 028 468 219
27 029 497 247

Based on the identified good metric characteristics,
this scale can be recommended for use as a unique/auto-
nomous multi-item scale designed to assess the percepti-
on of the quality of life of adults with lumbar syndrome
(general quality of life factor).

DiscussioN

An assessment of the quality of life is an area that has
an expressed dispersivity, i.e. different aspects from which
it can be observed. Thus, for example, nutritionists convey a
healthy and proper diet as the dominant factor in the quality
of life, environmentalists put the preservation of the envi-
ronment at the forefront, sociologists favor the issue of gro-
up dynamics in social relations, economists give preference
to economic factors, psychologists study the quality of life
from the individual’s position, kinesiologists dominantly
speak and insist on the importance of physical activity in
raising the quality of life, etc. For these and similar reasons,
recent research practice has created numerous instruments
to assess the quality of life construct.

The assessment of the quality of life, which relates to
the area of human health, is comprised of a group of re-
search instruments comprising three subspaces (Martinis,

Na osnovu identifikovanih dobrih metrijskih karak-
teristika ova skala se moze preporuciti za primenu kao
jedinstvena/samostalna multiajtemska skala namenjena
proceni percepcije kvaliteta zZivota odraslih osoba sa lum-
balnim sindromom (generalni faktor kvaliteta zivota).

Diskusiia

Procena kvaliteta zivota je podrucje koje ima izra-
zenu disperzivnost, odnosno razliite aspekte sa kojih se
moze posmatrati. Tako, na primer, nutricionisti apostro-
firaju zdravu i pravilnu ishranu kao dominantan Cinilac
kvaliteta zivota, ekolozi u prvi plan stavljaju oCuvanost
zivotne sredine, sociolozi favorizuju pitanje grupne dina-
mike u drustvenim odnosima, ekonomisti prednost daju
ekonomskim faktorima, psiholozi proucavaju kvalitet zi-
vota sa pozicija pojedinca, kineziolozi dominantno govore
1 insistiraju na znacaju fizicke aktivnosti u podizanju kvali-
teta zivota, itd. Iz ovih i sl i¢nih razloga novija istrazivacka
praksa je kreirala brojne instrumente kojima se procenjuje
konstrukt kvaliteta zivota.

Procena kvaliteta Zivota, koji se povezuje sa pro-
storom ¢ovekovog zdravlja, obuhvacena je grupom istra-
zivackog instrumentarija koji razmatra tri subprostora
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2005): (1) multidimensional questionnaires that cover a
number of areas of quality of life and are applied, as in the
population with various diseases , as well as in healthy pe-
ople; (2) instruments related to specific illnesses developed
for use in patients with similar health problems and which
include domains of quality of life that are relevant to the
individual disease; (3) a group of instruments aimed at mea-
suring individual domains of quality of life (physical health,
physical functioning, mental health, etc.)

Thus, the assessment of the quality of life is a complex
area that sets many “pitfalls” for researchers, that is, poses
a dilemma - how to measure a certain context of quality of
life. One of the possible “exits” for researchers related to
the field of kinesiology may be based on the current positi-
on of the World Health Organization (WHO, 1996), which
defines quality of life as the perception of the role of an in-
dividual in the context of culture and value patterns in which
he/she lives and in relation to individual goals, expectations,
standards and aspirations.

As far as the context of a subjective evaluation of
the quality of life is concerned (within the broader under-
standing of the social environment in which an individual
exists), questionnaires have been constructed to create the
conditions for responding to complex questions about the
interaction of psychological, physical and social variables
with the individual’s health. One of these is WHOQOL-100
questionnaire (estimates 6 domains of quality of life: physi-
cal and mental health, independence, social relations, envi-
ronment and personal beliefs), or its reduced version of
WHOQOL-BREEF, which evaluates four areas of quality of
life (physical health, psychological health, social relations
and environment).

Questionnaires are suitable for use, both in the afflic-
ted population and in the healthy population. Metric cha-
racteristics, both the basic versions of the questionnaire,
and their different shapes and degrees of modification,
were confirmed in several studies (De Vries & Van Heck,
1997; Skevington, Lotfy, O’Connell, 2004; Martinis, 2005;
A&-Nikoli¢, Cankovi¢ , Dragni¢ & Radié, 2010; Karahasa-
novi¢, Ostoji¢, & Juki¢, 2013; Jasi¢ & Kaluderovi¢, 2015;
Nesic, 2016).

CoNCLUSION

The presented study documented a construct of me-
tric characteristics of a questionnaire designed to assess
the quality of life in adults with lumbar syndrome. Based
on previous research, the baseline for the selection and
design of the assessment scale, and within the research
study in the area of AP Vojvodina, a scale was designed
for (self) assessment of the quality of life in persons with

(Martinis, 2005): (1) visedimnezionalni upitnici kojima
se zahvata veci broj podrucja kvaliteta Zivota 1 primenju-
ju se, kako kod populacije sa razli¢itim oboljenjima, tako
i kod zdravih osoba; (2) instrumenti vezani za konkretna
oboljenja, razvijeni za koris¢enje kod pacijenata sa slicnim
zdravstvenim tegobama i obuhvataju domene kvaliteta zi-
vota koji su znacajni za pojedino oboljenje; (3) grupacija
instrumenata usmerena ka merenju pojedinacnih domena
kvaliteta zivota (telesnog zdravlja, fizickog funkcionisa-
nja, psihickog zdravlja, i sl.)

Dakle, procena kvaliteta zivota predstavlja kom-
pleksno podruéje koje postavlja mnoge “zamke” za istra-
zivace, odnosno postavlja dilemu — kako meriti odredeni
kontekst kvaliteta Zivota. Jedan od mogucih “izlaza” za
istrazivace koji su povezani sa podrucjem kineziologi-
je, moze biti oslonjen na jo$ uvek aktuelan stav Svetske
zdravstene organizacije (WHO, 1996) kojim se kvalitet
zivota definise kao percepcija uloge pojedinca u kontekstu
kulture i vrednosnih obrazaca u kojima zivi i, u odnosu na
individualne ciljeve, ocekivanja, standarde i teznje. Kako
se ovde radi o kontekstu subjektivne evaluacije kvaliteta
zivota (u okviru Sireg poimanja socijalnog okruzenja u ko-
jem pojedinac egzistira) konstruisani su upitnici kojima se
nastojalo stvoriti uslove za davanje odgovora na komplek-
sna pitanja o medusobnom uticaju psiholoskih, fizickih i
socijalnih varijabli na zdravlje pojedinca. Jedan od takvih
je 1 WHOQOL-100 upitnik (procenjuje 6 domena kvaliteta
zivota: telesno i psihicko zdravlje, nezavisnost, socijalne
odnose, okolinu i licna uverenja), odnosno njegova redu-
kovana verzija WHOQOL-BREF kojom se procenjuju
cetiri prostora kvaliteta zivota (telesno zdravlje, psihicko
zdravlje, socijalni odnosi i okruzenje). Upitnici su podesni
za primenu, kako kod obolelih osoba, tako i kod zdrave
populacije. Metrijske karakteristike, kako osnovnih ver-
zija upitnika, tako i njihovih razli¢itih oblika i stepena
modifikacije, potvrdene su u viSe istrazivanja (De Vries
& Van Heck, 1997; Skevington, Lotfy, O’Connell, 2004;
Martinis, 2005; A&-Nikoli¢, Cankovi¢, Dragni¢ & Radi¢,
2010; Karahasanovi¢, Ostoji¢, & Juki¢, 2013; Jasi¢ & Ka-
luderovi¢, 2015; Nesi¢, 2016).

ZAKLIUCAK

Prezentovana studija dokumentovala je konstrukt
metrijskih karakteristika jednog upitnika namenjenog
proceni kvaliteta zivota kod odraslih osoba sa lumbalnim
sindromom. Na temelju ranijih istrazivanja, kao polazne
osnove za izbor i dizajn skale procene, a u okviru istrazi-
vacke studije na podru¢ju AP Vojvodine, konstruisana je
skala namenjena (samo)proceni kvaliteta zivota kod osoba
sa lumbalnim sindromom (PKZ-LS). Primenjeni upitnik/
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lumbar syndrome (PKZ-LS).

The applied questionnaire/scale is based on the
WHOQOL-BREF instrument and is determined by the co-
verage of four domains of quality of life (subscales): physi-
cal health - 8 items, mental health - 5 items, social relations
- 5 items, environment - 9 items.

The instrument is dimensioned in the form of a ten-step
numerical scale, where the intensity of one (1) represents
the lowest, and ten (10) highest levels of satisfaction in each
indicator of quality of life that make up its construct. Such
a metric solution enables the results of (self) assessment of
quality of life, based on the range of scalar averages, to obta-
in qualitative features: (1-2) poor quality of life, (3-4) satis-
factory quality of life, (5-6) good quality of life, (7-8) very
good quality of life, (9-10) excellent quality of life.

The use of the Scale Reliability Analysis process has
determined the high value of the Cronbach’s Alpha Coeffi-
cient (Cronbach’s Alpha = 0.947) for the scale as a whole.
Also, in the context of the internal accordance of the defi-
ned subscales, the acceptable values of this coefficient were
obtained: the physical health domain (0.882), the mental he-
alth domain (0.825), the social relations domain (0.868) and
the environment domain (0.855), which confirms the good
reliability of the PQL-LS scale.

The validity of the scale was analyzed by the method
of determining its internal correlation, using the Spearman’s
Correlation Rank (Spearman’s rho). The values that show a
high degree of internal correlation of individual domain sco-
res with the total scalar value of the PQL-LS scale (physical
health - 0.823; psychological health - 0.870; social relations
- 0.868; environment - 0.866) with statistical significance of
correlation at the level p=0.001 Sig. = 0.000).

In order to determine the latent structure of the factors
that determine the perception of the quality of life of adults
with lumbar syndrome, factor analysis was applied. In this
way, additional confirmation of the metric validity of the
PQL-LS scales as a whole was performed. The obtained
values of the Bartlett’s sphericality test (Bartlett’s Test of
Sphericity = 3550,034) and the Kaizer-Meyer-Oklin sam-
ple of adequacy (KMO = 0,901) indicate a high validity of
the scale and the justification of the application of factor
analysis, given that all 27 variables of the scale gave the
corresponding factor weight of the single extracted compo-
nent (general quality of life factor).

The application of the PQL-LS scale was shown on
the example of a number of people with lumbar syndrome
from the area of AP Vojvodina who was undergoing a physi-
cal treatment at the Physical Medicine and Rehabilitation
Ordinations in four Vojvodina towns (Novi Sad, Subotica,
Kanjiza and Backa Palanka) . The following surveys are

skala baziran je na instrumentu WHOQOL-BREEF i deter-
miniSe ga obuhvat ¢etiri domena kvaliteta zivota (subskale):
telesno zdravlje — 8 ajtema, psihicko zdravlje — 5 ajtema,
socijalni odnosi — 5 ajtema, okruzenje — 9 ajtema.

Instrument je dimenzioniran u obliku desetostepe-
ne numericke skale, gde je intenzitet jedan (1) predstavlja
najnizi, a deset (10) najvisi stepen zadovoljstva u svakom
indikatoru kvaliteta zivota koji ¢ine njen konstrukt. Ovakvo
metricko reSenje omogucéava da rezultati (samo)procene
kvaliteta zivota, na osnovu raspona skalarnih proseka, dobi-
jukvalitativna obelezja: (1-2) los kvalitet zivota, (3-4) zado-
voljavajuci kvalitet Zivota, (5-6) dobar kvalitet Zivota, (7-8)
veoma dobar kvalitet Zivota, (9-10) odlican kvalitet zivota.

Primenom postupka kojim se vrsi identifikacija unu-
trasnje saglasnosti skale (Scale Reliability Analysis) utvr-
dena je visoka vrednost Kronbahovog alfa koeficijenta
(Cronbach'’s Alpha = 0,947) za skalu u celini. Takode i u
kontekstu unutrasnje saglasnosti definisanih subskala do-
bijene su prihvatljive vrednosti ovog koeficijenta: domen
telesno zdravlje (0,882), domen psihicko zdravije (0,825),
domen socijalni odnosi (0,868) i domen okruzenje (0,855),
$to potvrduje dobru pouzdanost PZS-LS skale.

Validnost skale je analizirana postupkom utvrdivanja
njene unutrasnje korelacije, primenom Spirmanove kore-
lacije ranga (Spearman’s rho). Identifikovane su vrednosti
koje pokazuju visok stepen unutrasnje korelacije skorova
pojedina¢nih domena sa ukupnom skalarnom vrednos$éu
PZS-LS skale (telesno zdravlje — 0,823; psihicko zdravlje
— 0,870; socijalni odnosi — 0,868; okruzenje — 0,866) uz
statisticku znacajnost korelacije na nivou p= 0,001 (Sig. =
0,000).

Radi utvrdivanja latentne strukture faktora koji de-
terminiSu percepciju kvaliteta zivota odraslih osoba sa
lumbalnim sindromom primenjena je faktorska analiza. Na
ovaj nacin je, ujedno, izvrSeno dodatno potrdivanje metrij-
ske valjanosti PKZ-LS skale u celini. Dobijene vrednosti
Bartletovog testa sfericnosti (Bartlett’s Test of Sphericity =
3550,034) i1 Kajzer-Majer-Oklinovog pokazatelja adekvat-
nosti uzorka (KMO = 0,901) ukazuju na visoku validnost
skale i opravdanost primene faktorske analize, obzirom da
je svih 27 varijabli skale dalo odgovarajuéu faktorsku tezinu
jedinoj ekstrahovanoj komponenti (generalni faktor kvalite-
ta zivota).

Primena PKZ-LS skale prikazana je na primeru jed-
nog broja osoba sa lumbalnim sindromom sa podrucja
AP Vojvodine koje su se u vreme anketiranja nalazile na
fizijatrijskom tretmanu u Ordinacijama fizikalne medicine
i rehabilitacije u Cetiri vojvodanska grada (Novi Sad, Su-
botica, Kanjiza i Backa Palanka). Od narednih istrazivanja
se ocekuje da prikazani upitnik/skalu provere na sli¢noj
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expected to check the displayed questionnaire/scale on a
similar population, but in a wider geographical scope. Star-
ting from the good metric characteristics obtained in this
study, with respect to and certain limitations of this instru-
ment, it is realistic to expect the PQL-LS questionnaire to be

populaciji, ali u Sirem geografskom obuhvatu. Polaze¢i od
dobrih metrijskih karakteristika dobijenih u ovoj studiji, uz
uvazavanje i odredenih ograni¢enja ovog instrumenta, real-
no je ocekivati da se PKZ-LS upitnik pokaZe primenljivim
u daljoj istrazivackoj praksi.

considered applicable in further research practice.
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Abstract: The research was conducted on a sample of 166
students of ,,Secondary Technical School Travnik”, first
and second malegrade who regularly attended elementary
education during the 2016/2017 school year. A total of 15
variables were used in the research to assess the level of
motor skills (three variables for assessing the motor skills
of basketball, volleyball, handball, volleyball and athletics).
The main aim of the research was to determine the quantita-
tive changes of the motor skills of secondary school students
through the longitudinal study in one school year duration
under the influence of the program contents of regular
physical education. Quantitative changes in motor skills
and analysis of differences between initial and final mea-
surements were determined by analysis of changes under
the difference model and SSDIF analysis (Bonacin, 2004).
By projecting measurement data, a hypothetical measure-
ment matrix is defined, and by explicating the set of linear
displacements on the association matrix, a structural vector
is described describing quantitative changes, taking into ac-
count the relations of initial variables.The results of the SS-
DIF analysis indicate that a one-year curriculum of physi-
cal education has caused statistically significant changes in
motor skills at the global level (p = 0.000). According to
the results of the quantitative global changes, they are
not particularly significant and extend across a whole set
of analyzed variables. The greater the number of vari-
ables that contribute to these quantitative changes, but
the contributions of some variables to the discriminating
function are relatively small, which means that the effects
produced are mild, without dramatic changes, and virtu-
ally all variables contribute positively.

Keywords: quantitative changes, motor skills, physical
education
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Apstrakt: IstraZivanje je provedeno na uzorku ispitanika
koji je obuhvatio 166 ucenika ,, Mjesovite srednje tehnicke
skole™ I i Il. razreda muskog spola iz Travnika koji su u
toku Skolske 2016/2017 godine redovno pohadali nastavu
tielesnog odgoja. U istraZivanju je primijenjeno ukupno
15 varjabli za procjenu nivoa usvojenosti motorickih zna-
nja (po tri varijable za procjenu motorickih znanja kosar-
ke, odbojke, rukometa, nogometa i atletike). Osnovni cilj
istrazivanja bio je da se longitudinalnom studijom u tra-
Jjanju jedne skolske godine utvrde kvantitativne promjene
motorickih znanja ucenika srednje Skole pod uticajem
programskih sadrzaja redovne nastave tjielesnog odgoja.
Kvantitativne promjene motorickih znanja i analiza ra-
zlika izmedu inicijalnog i finalnog mjerenja utvrdeni su
analizom promjena pod modelom razlika i SSDIF ana-
lizom (Bonacin, 2004). Projekcijom podataka mjerenja
defininisana je hipotetska matrica mjerenja, a eksplika-
cijom skupa linearnih pomaka na matricu asocijacije
dolazi do strukturnog vektora koji opisuje kvantitativne
promjene, uvazavajuci relacije inicijalnih varijabli. Re-
zultati SSDIF analize ukazuju da je jednogodisnji na-
stavni program tjelesnog odgoja izazvao statisticki zna-
Cajne promjene motorickih znanja na globalnom nivou
(p = 0.000). Prema dobijenim rezultatima kvantitativne
globalne promjene su nesumnjivo znacajne i protezu se
preko cijelog skupa analiziranih varijabli. Veci je broj
varijabli koje doprinose tim kvantitativnim promjena-
ma, ali su doprinosi pojedinih varijabli diskriminativnoj
funkciji relativno mali, Sto znaci da su nastali efekti bla-
gi, bez dramaticnih promjena i u njima pozitivno uce-
stvuju gotovo sve varijable.

Kljucne rijeci: kvantitativne promjene, motoricka
znanja, tjielesni odgoj
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INTRODUCTION

Physical and health education as an integral part of
the educational process in schools has the basic task of
applying appropriate kinesiology operators to positive
transformation processes in all dimensions that make up
the student’s personality structure. Today, it is increasing-
ly emphasized that the transformation of anthropological
status and improvement of the health status of students
is the primary objective of the teaching of physical and
health education, and that sports activities are a means of
achieving this goal (Milanovi¢ et al, 2011, 2015). In the
aim of improving the physical abilities and health status
of students, there is a need for their testing and establish-
ment of reference parameters (Sekuli¢, 2007). For this
purpose, on the ground of Europe,

Eurotest Battery Test (EUROFIT) stands out, con-
sisting of simple and relatively inexpensive tests, which
can be run within regular classes of physical education
or supplementary exercises, as well as in medical institu-
tions. Although primarily designed for testing children
- students aged 6 to 18, it can be successfully applied in
older categories. The effects of physical and health edu-
cation are primarily reflected in the positive influence on
the growth and development of young, on the one hand,
and on the increase of motor skills, on the other hand
(Visnji¢ et al., 2004, Neljak, 2015).

The high level of development of motor skills is a
good precondition for gaining and adopting new motor
skills (moving structures) during the process of teach-
ing physical education. Determining the level of adop-
tion of motor skills within the teaching units has a certain
significance in pedagogical and sports practice, both for
the rationalization of the application of methodological
procedures and for the better planning and programming
of teaching contents. In addition, it is also a control of
the effects of applying different methods and forms of
work in the transformation of methodical knowledge.
The study of the effects of the exercise process on the
human body is one of the most important subjects of in-
terest in kinesiology science in general (Findak, 2000,
Bonacin, 2006). Programmed physical and health educa-
tion should enable students to meet basic human needs
such as the biological need for movement and play and
the need for security, order, affiliation, self-esteem and
self-actualization. The question is whether the regular
physical and health education subject (and other extra-
curricular activities) responds to changed living condi-
tions and work in modern society, and how to use the
comparative advantages of physical exercise in modern
conditions (Findak, Metikos, Mrakovié¢, 1999). In this

Uvob

Tjelesni i zdravstveni odgoj (TIZO) kao integralni
dio vaspitno - obrazovnog procesa u $kolama ima osnov-
ni zadatak da primjenom odgovaraju¢ih kinezioloskih
operatora utiCe na pozitivne transformacione procese u
svim dimenzijama koje ¢ine strukturu li¢nosti ucenika.
Danas se sve vise isti¢e da je transformacija antropolos-
kog statusa i poboljSanje zdravstvenog statusa ucenika
primarni cilj nastave Tjelesnog i zdravstvenog odgoja, a
da su sportske aktivnosti sredstvo za postizanje tog cilja
(Milanovi¢ i sar. 20011; 2015.). U cilju prac¢enja razvo-
ja tjelesnih sposobnosti i zdravstvenog statusa ucenika u
Skoli pojavila se potreba za njihovim testiranjem i uspo-
stavljanjem referentnih parametara (Sekuli¢, 2007). U tu
svrhu, na tlu Evrope, pa tako i na naSim prostorima, iz-
dvojila se Euroft baterija testova (EUROFIT), sastavljena
od jednostavnih i relativno jeftinih testova, koji se mogu
izvoditi u okviru redovnih ¢asova tjelesnog odgoja ili do-
punskog vezbanja, kao i u medicinskim ustanovama. lako
je prvenstveno dizajnirana za testiranje djece — ucenika
uzrasta od 6 do 18 godina, uspjesno se moze primjenjivati
i kod starijih uzrasnih kategorija. Efekti nastave tjelesnog
i zdravstvenog odgoja ogledaju se prvenstveno u pozitiv-
nom uticaju na rast i razvoj mladog organizma, s jedne, i
povecanja motorickih sposobnosti, s druge strane (Visnji¢
i sur., 2004; Neljak, 2015). Visok nivo razvijenosti moto-
rickih sposobnosti predstavlja dobar preduslov za sticanje
iusvajanje novih motorickih znanja (kretnih struktura) to-
kom procesa nastave tjelesnog odgoja. Utvrdivanje nivoa
usvojenosti motori¢kih znanja u okviru nastavnih cjelina
ima odredeni znacaj u nastavno-pedagoskoj i sportskoj
praksi, kako za racionalizaciju primjene metodskih po-
stupaka, tako i za kvalitetnije planiranje i programiranje
nastavnih sadrzaja koje treba obucavati i usvajati u na-
stavnom procesu. Pored toga to je ujedno i kontrola uti-
caja efekata primjene razli¢itih metoda i oblika rada u
transformaciji metodi¢kog znanja. Proucavanje efekata
procesa vjezbanja na ljudski organizam jedan je od naj-
znacajnijih predmeta interesa kinezioloSske nauke uopste
(Findak, 2000., Bonacin, 2006). Programirani nastavni
sadrzaji TIZO treba da omoguce ucenicima i svakoj mla-
doj osobi zadovoljavanje osnovnih ljudskih potreba kao
Sto su, bioloska potreba za kretanjem i igrom te potreba za
sigurnoscu, redom i poretkom, pripadanjem, samoposto-
vanjem 1 samoaktualizacijom. Postavlja se pitanje kako
putem redovne nastave TIZO (i drugih izvannastavnih i
izvanskolskih aktivnosti), odgovoriti na promijenjene uv-
jete zivota i rada u suvremenom drustvu, i kako iskoristiti
komparativne prednosti tjelesnog vjezbanja u civilizira-
nim uslovima zivota (Findak, Metikos$, Mrakovi¢, 1999.).
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sense, systematic and continuous work throughout the
school year must be the basic requirement that is placed
in front of the students at the school and in front of the
professor of physical and health education.

The basic objective of this research is aimed at
determining quantitative changes of the motor skills of
secondary school students under the influence of current
program contents of physical and health education.

METHODS OF WORK

Sample of respondents

The survey was conducted on a sample of 166 male
respondents of the ”Secondary technical school Travnik”
who regularly attended physical and health education in
the school year 2016 / 2017. A comprehensive sample
of 166 students is not based on any criteria that could
be in correlation with manifest anthropological dimen-
sions. The only criterion for students to be eligible is to
be continuous in the teaching process and be completely
healthy (all students who are in the period of measure-
ment sick were omitted from the sample). The research
will be conducted in regular classes in the subject physi-
cal and health education.

Pattern of variables

Pattern of variables for assessing the adoption of motor
skills (basketball, handball, volleyball, football and athletics).

Pattern of variables for assessing the level of adop-
tion of motor skills in basketball

For assessing the level of the motor skills of basket-
ball, these tests were used to determine the knowledge of
the basic elements of technique: throwing and catching
a ball on the wall, for 30”, running the ball in the slalom
and inserting the ball into the basket for 30”.
1. Throwing and catching a ball on the wall for 30 “...........

(SMKBLZ)
2. Running the ball in slalom .........c.cccueveveeeneee. SMKVLS)
3. Inserting ball into basket for 30” .................... SMKBLK)

Pattern of variables for assessing the level of adop-
tion of motor skills in handball

For assessing the level of the motor skills of hand-
ball, these tests were used to determine the knowledge of
the basic elements of technique: performing seven meter
throw, throwing and catching ball on the wall for 30* and

U tom smislu sistematski i neprekidan rad tokom cijele
Skolske godine mora biti osnovni zahtjev koji se postavlja
pred ucenike u $koli i pred profesore (nastavnike) TIZO.

Upravo je i osnovni cilj ovog istrazivanja usmjeren
na utvrdivanje kvantitativnih promjena motorickih zna-
nja ucenika srednje Skole pod uticajem aktuelnih pro-
gramskih sadrzaja redovne nastave tjelesnog i zdravstve-
nog odgoja.

METODE RADA

Uzorak ispitanika

Istrazivanje je sprovedeno na uzorku oko 166 ispi-
tanika - ucenika ,,Mjesovite srednje tehnicke skole* mus-
kog spola iz Travnika koji su u $kolskoj 2016/2017-0j
godini redovno pohadali nastavu tjelesnog i zdravstvenog
odgoja. Ukupan uzorak od 166 ucenika nije zasnovan ni
na kakvim kriterijima koji bi mogli biti u korelaciji sa
manifestnim antropoloskim dimenzijama. Jedini kriterij
po kojem ¢e ucenici ste¢i pravo da budu dio uzorka je da
budu neprekidno u nastavnom procesu i potpuno zdra-
vi (svi ucenici koji u periodu mjerenja i testiranja budu
bolesni, a budu dolazili na nastavu, bit ¢e izostavljeni iz
uzorka).

Uzorak varijabli

Uzorak varijabli za procjenu usvojenosti motorickih
znanja (kosSarke, rukometa, odbojke, nogometa i atletike)

Uzorak varijabli za procjenu nivoa usvojenosti mo-
torickih znanja kosarke

Za procjenu nivoa motorickih znanja kosarke pri-
mijenjeni su testovi pomocu kojih se utvrdilo poznavanje
osnovnih elemenata tehnike: bacanje i hvatanja lopte o
zid za 30, vodenje lopte u slalomu i ubacivanje lopte u
kos za 30”.

1. Bacanje i hvatanje lopte o zid za 30” ............ (SMKBLZ)
2. Vodenje lopte u slalomu ..........cccceveveveernnnnne. (SMKVLS)
3. Ubacivanje lopte u kos za 30” ....................... (SMKBLK)

Varijable za procjenu nivoa usvojenosti motorickih
znanja rukometa

Za procjenu nivoa motorickih znanja rukometa
primijenjeni su testovi pomoc¢u kojih se utvrdilo pozna-
vanje osnovnih elemenata tehnike rukometa: izvodenje
sedmerca, bacanje i hvatanje lopte o zid za 30” i vodenje
lopte u slalomu.

running the ball in slalom. 1. Izvodenje sedmerca...........cccoueucivicicinicnnnne. (SMRSED)

1. Performing seven meter throw ....................... SMRSED) | 2. Bacanje i hvatanje lopte o zid za 30” ............ (SMRBLZ)

2. Throwing and catching the ball on the wall for 30”........... 3. Vodenje lopte u slalomu ...........coeveveeeeennee (SMRVLS)
(SMRBLZ) . Varijable za procjenu nivoa usvojenosti motorickih

3. Leading the ball in slalom ..........c.cccceevrueunnene. SMRVLS) znanja odbojke
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Pattern of variables for assessing the level of adop-
tion of motor skills in volleyball

For assessing the level of the motor skills of vol-
leyball, these tests were used to determine the knowledge
of the basic elements of technique: shooting over the net
from the base line, rejection the ball with forearm (ham-
mer) in the 30 “ and lower “ school “service.
1. Shooting over the net from the base line ....... (SMOGCI)
2. Rejection the ball with forearm (hammer) in the 30™............

(SMOCEK)

3. Lower “Sschool” SEIVICE .....coovvvvirvrrerererennnnns SMOSRYV)

Pattern of variables for assessing the level of adop-
tion of motor skills in football:

For assessing the level of the motor skills of foot-
ball, these tests were used to determine the knowledge
of the basic elements of technique: Power of striking the
ball, leading the ball in slalom, juggling the ball

1. Power of striking the ball .............cccccevrrinnnnn. SMNSNO)
2. Leading the ball in slalom ...........cccceceueurennee. SMNVLYS)
3. Juggling the ball ..........coooveeeveeeeeeeeeeeeeeeeneen. SMNZON)

Pattern of variables for assessing the level of adop-
tion of motor skills in athletics:

For assessing the level of the motor skills of athlet-
ics, these tests were used to determine the knowledge of
the basic elements of technique: long jump, sprint 100m
and sprint at 400m.

L. 10N JUMDP oot SMASDZ)
2. 8print 100 M ...coviieieierereieeiireee e eesesennes SMA100)
3. SPrint 400 M ....ceceeveeeeeeeieeieee e SMA400)

REsuLTS AND DISCUSSION

Results of SSDIF analysis of quantitative

changes in situational and motor skills

Table 1 shows the results of the SSDIF analysis of
quantitative changes in situational and motor skills (in-
duction motions) generated by the teaching of elementa-
ry education in one school year. Based on the results pre-
sented, it can be seen that quantitative changes at global
level are statistically significant, p = 0.000.

According to the results of the quantitative global
changes, they are not doubtful and extend across the en-
tire set of analyzed characteristics of the respondents.
The greater the number of variables that contribute to
these quantitative changes, but the contributions of some
variables to the discriminating function are relatively
small. This means that global quantitative effects have
been caused by the influence of teaching content, but
these effects are mild, with no dramatic changes, and vir-
tually all variables contribute positively to them.

Za procjenu nivoa usvojenosti motorickih znanja
odbojke primijenjeni su testovi pomocu kojih se utvrdilo
poznavanje osnovnih elemenata tehnike odbojke: gadanje
cilja preko mreZe iz osnovnog stava, odbijanje lopte pod-
lakticama (¢eki¢) u krugu za 30” 1 donji ,,Skolski* servis.
1. Gadanje cilja preko mreZe iz osnovnog stava (SMOGCI)
2. Odbijanje podlakticama (¢eki¢) u krugu za 307 ...............

(SMOCEK)
3. Donji ,,Skolski“Servis........ccoeoeerirerereeueueeennes (SMOSRYV)

Varijable za procjenu nivoa usvojenosti motorickih
znanja nogometa

Za procjenu nivoa usvojenosti motori¢kih znanja no-
gometa primijenjeni su testovi kojima se utvrdilo poznava-
nje osnovnih elemenata tehnike nogometa: vodenje lopte u
slalomu, zongliranje loptom i snaga udarca po lopti nogom.

1. Snaga udarca po lopti nogom .............c.c........ (SMNSNO)
2. Vodenje lopte u slalomu..........ccoeveueueeenenene. (SMNVLS)
3. Zongliranje loptom...........cccoco.corerveerererreeeen, (SMNZON)

Varijable za procjenu nivoa usvojenosti motorickih
znanja atletike

Za procjenu nivoa usvojenosti motorickih znanja
atletike primijenjeni su testovi kojima se utvrdilo nivo
motorickih znanja iz nastavne cjeline atletike: skok u dalj
iz zaleta, tréanje na 100m i tréanje na 400m.

1. Skok u dalj iz zaleta..........ccocoererrreeireiee. (SMASDZ)
2. Tréanje na 100 M .....ooeveeeinenirereeeceeeeeee, (SMA100)
3. Trcanje na 400 M .......coovveeeeeeeeeeerirerieeereeeeenes (SMA400)

REezuLtATI 1 DISKUSIIA

Rezultati SSDIF analize kvantitativnih promjena

situaciono - motorickih znanja

U tabeli 1 prikazani su rezultati SSDIF analize
kvantitativnih promjena situaciono - motorickih sposob-
nosti (motori¢kih znanja) nastalih pod uticajem nastav-
nih sadrzaja tjelesnog odgoja u trajanju od jedne Skolske
godine. Na osnovu prikazanih rezultata moze se vidjeti
da su kvantitativne promjene na globalnom nivou stati-
sticki znacajne, p=0.000.

Prema dobijenim rezultatima kvantitativne globalne
promjene su nesumnjivo znacajne i protezu se preko ci-
jelog skupa analiziranih karakteristika ispitanika. Veci je
broj varijabli koje doprinose tim kvantitativnim promje-
nama, ali su doprinosi pojedinih varijabli diskriminativ-
noj funkciji relativno mali. Ovo znaci da su pod uticajem
nastavnih sadrzaja izazvani globalni kvantitativni efekti,
ali ti efekti su blagi, bez dramati¢nih promjena i u njima
pozitivno ucestvuju gotovo sve varijable.
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Table 1. Results of SSDIF analysis

Tabela 1. Rezultati SSDIF analize

Varijable / Variables A D R

SMKBLZ 0.8449 30.859 20.081 0.3522
SMKVLS -0.3604 -21.684 -15.951 -0.2797
SMKBLK 12.567 22510 22.462 0.3939
SMRSED 0.2337 11.860 11.173 0.1959
SMRBLZ 11.964 25.479 24.382 0.4276
SMRVLS -0.3454 -20.890 -11.698 -0.2052
SMOGCI 13.351 11.167 21.040 0.3690
SMOCEK 16.320 -14.832 18.566 0.3256
SMOSRV 11.140 26.576 19.949 0.3499
SMNSNO 0.4008 88.677 22.281 0.3908
SMNVLS -0.6590 -27.300 -17.975 -0.3152
SMNZON 13.939 0.6906 15.278 0.2679
SMASDZ 163.677 0.4390 29.926 0.5248
SMA100 -0.8161 -81.539 -27.413 -0.4808
SMA400 -12.381 -0.0495 -10.139 -0.1778
M = 32,5129
H = 5397.1343
F = 329.2797
DF1 = 15
DF2 = 151
P = 0.0000

Legend: A-Differentiate Methytic Centers, D-discriminatory
factors, S-standardized ortogonal projections, R-structure
discrimination factor, M-Mahalanobis distance between cen-
ter of vector of initial and final measurement, H-Hotelling s
T test, Ff-test variance analysis, DF1 and DF2 - degrees of
freedom, P - the level of significance or error that claims that
there have been significant changes

Table 2 shows the partial tests of differences hy-

pothesis. Based on the results in
a given table, it can be seen that
the content of physical education
during one school year produced
statistically significant partial
quantitative changes in all ap-
plied variables of motor skills
(situational-motor spasticity).

Table 2. Partial tests of differences
hypothesis

Legend: F -F-test, P-significance
level

Legenda: A-razlike aritmetickih sredina, D-diskriminativni
koeficijenti, S-standardizovane ortogonalne projekcije, R-
struktura diskriminacije faktora, M-Mahalanobisova udalje-
nost izmedu centroida vektora inicijalnog i finalnog mjerenja,
H-Hotellingov T test, F-f-test analize varijance, DF'1 i DF2
— stupnjevi slobode, P - razina znacajnosti, odnosno pogreska

kojom se tvrdi da je doslo do znacajnih promjena

U tabeli 2 prikazani su parcijalni testovi hipoteza

Varijable / Variables F P

SMKBLZ 669.3970 0.0000
SMKVLS 422.3516 0.0000
SMKBLK 837.5401 0.0000
SMRSED 207.2101 0.0000
SMRBLZ 986.8081 0.0000
SMRVLS 227.1649 0.0000
SMOGCI 734.8811 0.0000
SMOCEK 572.2009 0.0000
SMOSRV 660.6379 0.0000
SMNSNO 824.1002 0.0000
SMNVLS 536.3744 0.0000
SMNZON 387.4939 0.0000
SMASDZ 1486.6819 0.0000
SMA100 1247.4630 0.0000
SMA400 170.6626 0.0000

o razlikama. Na osnovu rezultata
u datoj tabeli moze se vidjeti da
je nastavni sadrzaj tjelesnog od-
goja u toku jedne Skolske godine
proizveo statisticki znacajne par-
cijalne kvantitativne promjene
kod svih primijenjenih varijabli
motorickih znanja (situaciono-
motorickih spsobnosti).

Tabela 2. Parcijalni testovi hipote-
za o razlikama

Legenda: F — F-test, P — nivo zna-
Cajnosti
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The focus of quantitative changes of situational

motor skills

In the further analysis process, global directions
have been developed in which the above mentioned de-
velopments in the use of motor skills have been devel-
oped. Table 3 presents the results of the SSDIF analysis-
engineer knowledge-driven routing promax measure-
ment difference circuit, which gives us information on
the before mentioned global quantitative changes. Based
on the results presented in Table 5, it can be seen that the
changes took place in six global directions.

The first line describes the manipulation of the ob-
ject (ball), the explosive power, and the speed of running
since it mostly defines manipulative variables for bas-
ketball and handball (SMKBLZ 0.5663 and SMRBLZ
0.4770), long jump (SMASDZ -0.5228) and sprint 100
m (SMA100 0.6769).

The second line describes variables for the assess-
ment of motor skills from the teaching content of the
spectrum since it most defines the variables for assessing
the adoption of volleyball instructional contents (SMOG-
CI10.7117, SMOSRYV 0.8782, and SMOCEK 0.3575).

The cross-directional (factor) juggling the ball and
sprint 400 m because it defines the variables of the ball
scoring and running speeds at 400 m (SMNZON 0.8036
and SMA400 -0.7769). This is where the endurance has
come to fruition, because it is the ability to successfully
handle the ball.

The fourth factor describes the precision of running
seven in the hand, as it defines a variable to evaluate the
performing seven meter throw (SMRSED 0.7866).

The fifth factor describes the speed of running a ball
in slalom and rejecting the ball with forearm (hammer
it defines the variable to assess the (SMKVLS 0.4812,
SMRVLS 0.7943, SMNVLS 0.6848 and SMOCEK
-0.4224). Here the speed reached keeping the ball in the
slalom.

The sixth line (factor) best describes variables
SMKBLZ 0.7880 and SMOGCI 0.4344).

The acquired factors describe the complete area of
motor knowledge, which is very important information,
because it points to the fact that the programmed and sys-
tematic realization of the educational content of physical
education leads to the optimization of the control of the
specific movement structure and enables the develop-
ment of general motor skills in its entirety.

Usmjerenost kvantitativnih promjena situaciono -

motorickih znanja

U daljem postupku analize prikazani su globalni
pravci u kojima su se razvijale navedene promjene usvo-
jenosti motorickih znanja. U tabeli 3 prezentovani su re-
zultati SSDIF analize motoric¢kih znanja- koso rotitrani
promax sklop razlika mjerenja koja nam daje informa-
cije o usmjerenosti navedenih globalnih kvantitativnih
promjena. Na osnovu prezentovanih rezultata u tabeli 5
moze se vidjeti da su se promjene odvijale u Sest global-
nih pravaca.

Prvi pravac (faktor) opisuje manipulisanje objek-
tom (loptom), eksplozivna snaga i brzina trcanja, jer
ga najvise definiSu varijable za procjenu manipulisanja
kosarkaskom i rukometnom loptom (SMKBLZ 0.5663
I SMRBLZ 0.4770), skok u dalj iz zaleta (SMASDZ
-0.5228) i brzina tr¢anjana 100 m ( SMA100 0.6769).

Drugi pravac (faktor) opisuju varijable za procje-
nu motorickih znanja iz nastavnog sadrzaja odbojke, jer
ga najviSe definiSu varijable za procjenu usvojenosti na-
stavnih sadrzaja odbojke (SMOGCI 0.7117, SMOSRV
0.8782, i SMOCEK 0.3575).

Treci pravac (faktor) opisuje baratanje lopte nogom
i tréanja na 400 m, jer ga definiSu varijable za procjenu
baratanja loptom i brzine tréanja na 400 m (SMNZON
0.8036 1 SMA400 -0.7769). Ovdje je do izrazaja dosla
izdrzljivost, jer je to sposobnost koja je naophodna u
uspje$nom baratanju loptom.

Cetvrti pravac (faktor) opisuje preciznost izvodenja
sedmerca u rukometu, jer ga definiSe varijabla za procje-
nu praciznosti pogadanja gola (SMRSED 0.7866).

Peti pravac (faktor) opisuje brzinu vodenja lop-
te u slalomu i odbijanje lopte ,,Cekicem®, jer ga defini-
Su varijable za procjenu brzine vodenja lopte u slalomu
(SMKVLS 0.4812, SMRVLS 0.7943, SMNVLS 0.6848
i SMOCEK -0.4224).

Sesti pravac (faktor) najbolje opisuju varijable
SMKBLZ 0.7880 1 SMOGCI 0.4344).

Dobijeni faktori opisuju kompletan prostor moto-
rickih znanja $to je vrlo vazna informacija, jer upucuje
na ¢injenicu da programirana i sistematska realizacija na-
stavnih sadrZaja tjelesnog odgoja dovodi do optimizacije
upravljackog sklopa specifi¢nih struktura kretanja (mo-
torickih znanja).
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Table 3. Compact Promax Measurement Differentiation Module

Tabela 3. Koso rotitrani promax sklop razlika mjerenja

Varijable / Variables PX1 PX2 PX3 PX4 PX5 PX6

SMKBLZ 0.5635 -0.0758 0.2299 0.1596 -0.2665 0.0118
SMKVLS -0.0451 -0.3980 0.0009 -0.1442 0.4812 0.3312
SMKBLK 0.1340 0.1116 -0.0990 -0.0934 -0.2172 0.7780
SMRSED 0.1076 -0.2386 -0.0747 0.7866 0.0627 0.0739
SMRBLZ 0.4770 0.3085 0.2869 0.2232 0.1316 0.0739
SMRVLS -0.1166 0.1782 -0.0200 0.2054 0.7943 -0.0351
SMOGCI 0.1021 0.7127 0.0239 -0.1952 0.0845 0.4344
SMOCEK -0.1635 0.3575 -0.0671 0.3230 -0.4224 0.1698
SMOSRV -0.0582 0.8782 -0.0727 -0.0653 0.1138 -0.0392
SMNSNO 0.0147 0.0619 -0.0639 0.7766 0.0613 -0.1545
SMNVLS 0.0703 0.0678 0.0130 -0.0027 0.6848 -0.2496
SMNZON 0.0960 -0.0790 0.8036 0.0592 0.0194 0.0136
SMASDZ -0.5228 -0.0440 0.1306 0.2624 0.0485 0.5130
SMA100 0.6769 -0.0595 -0.2959 0.0092 0.0559 0.0731
SMA400 0.2056 -0.0008 -0.7769 0.2283 0.0289 0.0804

Legend: PX1, PX2, PX3, PX4, PX5, PX6 - rotated promax
factors

Table 4 shows the correlation of isolated promax factors.
From the table it can be noticed that no statistically significant
relationship between the promax factor was achieved.

Table 4. Promax factor correlations (PX1, PX2, PX3, PX4,
PX5, PX6 = promax factors)

Legenda: PX1, PX2, PX3, PX4, PX5, PX6 — koso rotirani
promax faktori

U tabeli 4 prikazana je povezanost izolovanih pro-
max faktora. Iz tabele je uocljivo da nisu ostvarene stati-
sticki znacajne veze izmedu promax faktora.

Tabela 4. Korelacije promax faktora (PX1, PX2, PX3, PX4,
PX5, PX6 = promax faktori)

Faktori / Factors PX1 PX2 PX3 PX4 PX5 PX6

PX1 1.0000 0.0410 0.0217 0.0398 -0.1400 -0.0023
PX2 0.0410 1.0000 0.1018 0.2051 -0.2454 0.0514
PX3 0.0217 0.1018 1.0000 0.1959 -0.1761 0.0659
PXx4 0.0398 0.2051 0.1959 1.0000 -0.2851 0.1148
PX5 -0.1400 -0.2454 -0.1761 -0.2851 1.0000 0.0054
PX6 -0.0023 0.0514 0.0659 0.1148 0.0054 1.0000

Legend: PXI1, PX2, PX3, PX4, PX5, PX6 - rotated pro-
max factors

Analysis of translation and dilatation of

situational - motor skills

Table 5 shows the results of the analysis of trans-
lation and dilatation of the level of motor skills. Based
on the analysis of the results shown in the given table it
can be seen that the linear changes in the final measure-
ment were much greater than the initial measurement.
The biggest shifts occurred at long jump (SMASDZ
1.04), Throwing and catching the ball on the wall for 30”
(SMRBLZ 1.09), shooting over the net from the base line
(SMOGCT 1.25), rejection the ball with forearm (ham-
mer) in the 30”. (SMOCEK 1.04), the lower “school”

Legenda: PX1, PX2, PX3, PX4, PX5, PX6 — koso roti-
rani promax faktori

Analiza translacije i dilatacije situaciono -

motorickih znanja

U tabeli 5 prikazani su rezultati analize translacije
i dilatacije nivoa motorickih znanja. Na osnovu analize
rezultata prikazanih u datoj tabeli moze se uociti da su li-
nearni pomaci u finalnom mjerenju bili mnogo ve¢i u od-
nosu na inicijalno mjerenje. Najveéi pomaci desili su se
kod varijable skok u dalj iz zaleta (SMASDZ 1.04), ba-
canje rukometne lopte o zid za 30 sec. (SMRBLZ 1.09),
gadanje cilja preko mreZe iz osnovnog stava (SMOGCI
1.25), odbijanje podlakticama (,,ceki¢*) u krugu za 30
sec. (SMOCEK 1.04), donji ,,3kolski“servis (SMOSRV
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service (SMOSRYV 1.18), sprint at 100 m (SMA100 0.94)
and sprint at 400 m (SMA400 0.98).

When dilation is concerned, it can be seen that the
areas of action are narrowing. Students adhere to the de-
mands of the teaching process in a unique way, ie. they
adopt a unique technique. This implies a unique approach
to learning of motor skills and in this way the students re-
sponded positively to the expected requirements.

Table 5. Analysis of translation and dilatation of situational-
motor abilities

1.18), tr¢anje na 100 m (SMA100 0.94) i nesto manje
trcanje na 400 m (SMA400 0.98).

Kada je dilatacija u pitanju moze se vidjeti da se
prostori djelovanja suzavaju. Ucenici usvajaju zahtjeve
nastavnog procesa na jedinstven nacin, tj. usvajaju jedin-
stvenu tehniku. Ovo upuéuje na jedinstven pristup ué¢enju
motorickih znanja i u€enici su na takav nacin rada pozi-
tivno reagovali i prihvatili predvidene zahtjeve.

Tabela 5. Analiza translacije i dilatacije situaciono-motoric-
kih sposobnosti

Varijable / Variables MEAN-1 MEAN-2 DELTA L VAR-1 VAR-2 DT

SMKBLZ 14.7354 15.5802 0.8449 1.0673 3.4535 3.2283 0.9668
SMKVLS 8.2151 7.8547 -0.3604 0.9561 1.4486 1.2675 0.9354
SMKBLK 11.9078 13.1646 1.2567 1.1055 9.1382 8.3826 0.9578
SMRSED 2.8134 3.0471 0.2337 1.0831 0.2635 0.2044 0.8808
SMRBLZ 13.0546 14.2510 1.1964 1.0916 1.8774 1.6915 0.9492
SMRVLS 8.0648 7.7193 -0.3454 0.9572 0.5761 0.5596 0.9856
SMOGCI 5.3357 6.6708 1.3351 1.2502 2.3791 21217 0.9443
SMOCEK 37.4142 39.0463 1.6320 1.0436 23.1655 20.9066 0.9500
SMOSRV 6.0486 7.1627 1.1140 1.1842 2.5031 24151 0.9823
SMNSNO 1.9857 2.3865 0.4008 1.2018 0.2256 0.1675 0.8617
SMNVLS 13.6727 13.0137 -0.6590 0.9518 2.0841 1.7783 0.9237
SMNZON 12.1527 13.5466 1.3939 1.1147 2.0479 1.5816 0.8788
SMASDZ 347.4698 363.8375 16.3677 1.0471 2763.1603 2817.8541 1.0098
SMA100 14.3648 13.5487 -0.8161 0.9432 2.4064 2.2887 0.9752
SMA400 79.3919 78.1539 -1.2381 0.9844 99.2085 97.2481 0.9901

Legend: Mean-1,2 = arithmetic meanings in Ist and 2nd mea-
surements, DELTA = difference, TL = translation coefficient,
VAR-1,2 = variance in 1st and 2nd measurements, DT = dila-

tion coefficient

The processing of the obtained results is aimed at ob-
taining reliable information on partial and global quantita-
tive changes that occurred in the exploration space during
a school year under the influence of teaching contents of
physical and health education. The results obtained from
this research indicate that the one-year content of the
physical and health education in secondary school stu-
dents has caused some quantitative changes. Changes are
comparable both at a global and partial level. The question
is justified. Did the regular teaching of physical education
also lead to qualitative (structural) and doctrinal changes?
It is very important to know if there will be a structurally
varied stimulus program that it is able to change the rela-
tionships between variables. These changes are different,
uneven. What should be conceived of a work program that
is emerging to challenge it. If the work is performed in
the maximum intensity zone we encounter, then it would

Legenda: Mean-1,2 = aritmeticke sredine u 1. i 2. mje-
renju, DELTA = razlika, TL = koeficijent translacije,
VAR-1,2 = varijanca u 1. i 2. mjerenju, DT = koeficijent
dilatacije

Obrada dobijenih rezultata usmjerena je tako da se
dobiju pouzdane informacije o parcijalnim i globalnim
kvantitativnim promjenama do kojih je doslo u istrazi-
vanom prostoru (motoricka znanja) u toku jedne skolske
godine pod uticajem nastavnih sadrzaja tjelesnog odgoja.
Dobijeni rezultati ovog istrazivanja ukazuju da je jedno-
godisnji nastavni sadrzaj tjelesnog i zdravstvenog odgoja
kod ucenika srednje skole nasumnjivo izazvao kvantita-
tivne promjene. Promjene su vidljive i na globalnom i
parcijalnom nivou. Opravdano se postavlja pitanje. Da li
je pod uticajem redovne nastave tjelesnog odgoja doslo
i do kvalitativnih (strukturalnih) i do kvantitativnih pro-
mjena? Ono $to je vrlo vazno znati, to je da bi uopste
doslo do strukturalnih promjena program nadrazaja mora
biti takav da je u stanju promijeniti odnose izmedu di-
menzija, tj. varijabli. Te promjene su razlicite, nejednake.
Kakav treba koncipirati program rada koji je u stanju da
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surely dominate quantitative changes in relation to struc-
tural. Due to the fact that school work on teaching con-
tent education, these activities are performed in a medium
intensity area. However, the changes that have occurred
are mild and not dramatic. Numerous studies in the field
of physical and health education have shown that combi-
national classes of physical education and other organi-
zational forms of activity (extracurricular, extra-school,
school sports societies, various forms of supplementary
and additional tuition) gave many and significant effects
(Dzibri¢ et al., Selmanovic et al., 2008, Ferhatbegovic et
al., 2010, Bajri¢ et al. 2012a; 2012b., Badri¢ et al. 2015,
2016.,). The research provides persuasive arguments that
is necessary to provide, along with regular physical educa-
tion, additional hours of physical exercise, which would
first meet the needs of children for physical activity and
prevent the various types of diseases that occur due to obe-
sity and insufficient activity (Rado, 2003, Jurak , 2007.,
Hodzi¢, 2008., Nikoli¢, 2008., Milenkovi¢, 2011.).

CoNCLUSION

The main objective of the research is to determine the
quantitative changes in the level of the adopted theoreti-
cal knowledge of high school students under the influence
of current program of physical and health education. The
survey was conducted on a sample of 166 male students
of “Secondary Technical School Travnik”, I and II grade,
who regularly attended classes during the school year
2016/2017. The survey was applied by three variables to
assess the level of adoption of motor skills of basketball,
handball, volleyball, football and athletics. The results of
the research indicate that the current program contents of
physical and health education course during one school
year produced significant positive effects on improving the
level of adoption of motor skills in basketball, handball,
volleyball, football and athletics. The obtained results of
the SSDIF analysis of the strength of the motor skills - the
spin-routed promax circuit measurement measure tells us
that the changes took place in six global directions (actors)
that describe the complete range of motor skills, which is
very important information because it suggests that pro-
grammed systematic realization of teaching contents of
physical and health education leads to optimization of the
control structure of the specific movement structure and
allows for the development of the general motive abili-
ties of ingenuity. Obviously, there has been an significant
introduction of general motor resources in the motor skills
group, which is a significant information, because oppor-
tunities for development and integration of basic skills and
motor skills are very large in high school students.

to izazove. Kada bi se rad izvodio u zoni maksimalnog
intenziteta koji susre¢emo u sportu, onda bi sigurno do-
minirale kvantitativne promjene u odnosu na struktural-
ne. Obzirom da se u Skoli radi na edukaciji nastavnih
sadrzaja, to se takve aktivnosti izvode u zoni srednjeg
intenziteta optere¢enja. Medutim, nastale promjene su
blage i nisu dramati¢ne. Mnoga dosadasnja istrazivanja
u oblasti tjelesnog i zdravstvenog odgoja su pokazala da
kombinacija redovne nastave tjelesnog odgoja i drugih
organizacijskih oblika aktivnosti (vannastavne, vans-
kolske, Skolska sportska drustva, razni oblici dopunske
i dodatne nastave...) daju mnogo veée i znacajnije efekte
(Dzibri¢ i sar. 2009., Selmanovi¢ i sur. 2008., Ferhatbe-
govi¢ i sar. 2010., Bajri¢ i sar. 2012a; 2012b., Badri¢ i
sar. 2015; 2016.,). Istrazivanje daje uvjerljive argumente
da je ucenicima, uz redovnu nastavu tjelesnog odgoja,
potrebno uvodenje dodatnih sati tjelesnog odgoja, koji bi
prije svega zadovoljili potrebe djece za tjelesnom aktiv-
noscu i bili prevencija razli¢itim vrstama oboljenja koja
se javljaju uslijed pretilosti i nedovoljne aktivnosti dje-
ce (Rado, 2003., Jurak, 2007., Hodzi¢, 2008., Nikoli¢,
2008., Milenkovi¢, 2011.).

ZAKLIUCAK

Osnovni cilj istrazivanja usmjeren na utvrdivanje
kvantitativnih promjena nivoa usvojenosti motorickih
znanja ucenika srednje $kole pod uticajem aktualnih pro-
gramskih sadrzaja redovne nastave tjelesnog i zdravstve-
nog odgoja. Istrazivanje je provedeno na uzorku ispitani-
ka koji je obuhvatio 166 ucenika ,,MjeSovite srednje teh-
nicke skole* I. i II. razreda muskog spola iz Travnika koji
su u toku Skolske 2016/2017 godine redovno pohadali
nastavu tjelesnog odgoja. U istrazivanju je primijenjeno
po tri varijable za procjenu nivoa usvojenosti motorickih
znanja koSarke, odbojke, rukometa, nogometa i atletike.
Rezultati istrazivanja ukazuju da su aktuelni programski
sadrzaji redovne nastave tjelesnog i zdravstvenog odgoja
u toku jedne Skolske godine proizveli znacajne pozitivne
efekte na poboljsanje nivoa usvojenosti motorickih zna-
nja kosarke, odbojke, nogometa, rukometa i atletike. Do-
bijeni rezultati SSDIF analize nivoa usvojenosti motoric-
kih znanja - koso rotitrani promax sklop razlika mjerenja
nas upucuju na zakljucak da su se promjene odvijale u
Sest globalnih pravaca (faktora) koji opisuju kompletan
prostor motorickih znanja §to je vrlo vazna informacija.
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Abstract: Numerous scientific studies have shown that
physical activity has a positive effect on the health of
modern people. Exercise for health is one of the main
contents on which the promotion of fitness is based. The
fitness industry rapidly develops and creates more and
more money. The term health fitness is often misused be-
cause of the increased profit. In practice, there are more
and more programs that have the prefix health, but they
are essentially classic marketing. The aim of this paper is
to point out to the incorrect and uncritical interpretation
of health fitness. There are three examples that illustrate
the ability to manipulate people who do not understand
what health fitness is. Lumbal syndrome (back pain), os-
teoporosis and action of so-called hormones of happi-
ness were analyzed.

Key words: health, fitness, lumbar syndrome, osteopo-
rosis, osteopenia, physical activity, endorphin, serotonin.

INTRODUCTION

It is difficult to precisely determine a person’s health.
This fact is supported by WHO (2006) definition, where
health is not only linked to the absence of illness, but to
the condition of the total physical, mental, and social well-
being. Certain later definitions (Taylor &Marandi, 2008;
Bellieni&Buonocore, 2009; Huber et al., 2011) also indicate
the complexity of the term health, whereby only certain as-
pects of it are emphasized (bodily functions, metabolic effi-
ciency, absence of pain, the feeling of personal satisfaction,
etc.). There is a large number of factors influencing a per-
son’s health which are divided into two large groups accord-
ing to the WHO (2006) documents: endogenous (factors of
heritage, genetics) and exogenous (economic factors, socio-
cultural determinants, physio-biological environment, etc.).
One of the most important exogenous factors of a modern
person’s health, as well as in scientific and quasi-scientific,
program-propaganda, or even political texts - is physical ac-
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Apstrakt: Brojne naucne studije su dokazale da
fizicka aktivnost ima pozitivan uticaj na zdravlje savre-
menog coveka. Jedan od glavnih sadrzaja na kojima
se zasniva promocija fitnesa je vezbanje zbog zdravlja.
Fitnes industrija se brzo razvija i obrée sve veci novac.
Pojam zdravstveni fitnes se cesto zloupotrebljava zbog
povecanja zarade. U praksi je sve vise programa koji
imaju prefiks zdravstveni, a sustinski su klasican market-
ing. Cilj ovog rada je da ukaze na pogresno i nekriticno
prihvatanje zdravstvenog fitnesa. Data su tri primera
koji ilustruju mogucnost za manipulaciju osobama koje
ne razumeju Sta je zdravstveni fitnes. Analizirani su:
lumbalni sindrom (bol u ledima), osteoporoza i dejstvo
takozvanih hormona srece.

Kljucne reci: zdravije, fitnes, lumbalni sindrom, os-
teoporoza, osteopenija, fizicka aktivnost, endorfin, sero-
tonin.

Uvop

Zdravlje ¢oveka tesko je precizno odrediti. To po-
kazuje i definicija WHO (2006) kojom se ono ne vezuje
samo za odsustvo bolesti, ve¢ za stanje potpunog fizi¢-
kog, mentalnog i socijalnog blagostanja. Na komplek-
snost pojma zdravlja ukazuju i neke kasnije definiceije
(Taylor & Marandi, 2008; Bellieni & Buonocore, 2009;
Huber et al., 2011) kojima se u prvi plan isti¢u samo
njegovi pojedini aspekti (telesne funkcije, metabolic-
ka efikasnost, odsustvo bola, ose¢aj li¢ne satisfakcije
isl). Na zdravlje ljudi utice veliki broj faktora koji se
u dokumentima WHO (2006) dele u dve velike grupe:
endogene (faktori nasleda, genetike) 1 egzogene (eko-
nomski faktori, socio-kulturne determinante, fizicko-bi-
oloska sredina itd). Kao jedan od znacajnijih egzogenih
faktora zdravlja savremenog ¢oveka, kako u nau¢nim i
kvazi nau¢nim, tako i u programsko-propagandnim, cak
i politickim tekstovima je — fizicka aktivnost. Njoj se
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tivity. Frequently, the effects are non-critically attributed to
it and are difficult to prove and explain.

An objective overview of the impact of physical
activity on a person’s health is predominantly hindered
by non-scientific claims that are being used nowadays as
marketing tools. They are used to conduct a non-ethical
manipulation by insufficiently informed trainers in vari-
ous fitness centers and “beauty” studios. This situation
is made worse by the pharmacology industry that uses
aggressive campaigns to promote various misconcep-
tions in the form of supposed dietary supplements, “fat
melters” and similar trick-products. The manufacturers
do not need any scientific evidence regarding the real ef-
fects of those products, but only a confirmation of a ref-
erential state institution that the product is not harmful to
health in order to place it into the market, which is overly
saturated by uneducated consumers. Taking advantage of
such situation (as the old saying goes: if it does not do
harm, maybe it will do good), lots of people are getting
rich by selling worthless products.

Modern sciences (medicine, kinesiology, psychology
...) have recognized the significance of physical activity
to the modern person, who, due to speedy development
of technology, leads a sedentary way of life and lacks free
time, has encountered the problem marked as hypokinesia.
There is a large number of scientific evidence regarding
the importance of dosed physical activity. However, those
are usually partial evidence of stochastic nature, with lim-
ited generalization. The importance of physical activity is
most often linked with obesity control, correction of child
posture, prevention of cardio-vascular diseases, diabetes,
and metabolic dysfunctions. In not so rare cases, however,
non-critical glorification of physical activity, particularly
its uncontrolled application, was the cause of new health
problems, even sudden death. Across the world, the term
fitness is usually used for health-related exercise with the
widest spectrum of activity. Due to large economic (mar-
ket) potential, fitness has gained the features of an industry.
Attracting as high number of exercisers and creating profit
are the basic goals of fitness industry. It offers various pro-
grams and devices that are not always in accordance with
the health needs and abilities of the exerciser. Medical pro-
motion of such programs and devices is primarily used to
tap into people’s superficial motives, such as good looks.
What is being promoted as good (fit) looks very often has
nothing to do with health. By using the ignorance of ex-
ercisers, many fitness clubs, for example, promote lifting
weights in a gym as a weight loss program, which clashes
with the initial lessons about energetics of muscular activ-
ity. It has been scientifically proven long ago that a human

cesto nekriticki pripisuju i efekti koje je teSko dokazati
1 objasniti.

Objektivno sagledavanje uticaja fizicke aktivnosti
na zdravlje ljudi najvise ometaju nenaucne tvrdnje koje
se danas koriste kao marketniski alati. Pomocu njih se
sprovodi neeti¢na manipulacija nedovoljno informisa-
nim vezbacima u razli¢itim fitnes centrima i studijima
»lepote®. Situaciju pogorSava i farmakoloska industrija
koja agresivnim kampanjama promovise razne zablude
u vidu navodnih dijetetskih preparata, ,,topljaca masti‘
i slicnih trik-proizvoda. Za njihov plasman na aktuelno
trziSte zasiceno needukovanim korisnicima, proizvo-
dacima uopste nisu potrebni nau¢ni dokazi o stvarnim
efektima tih preparata, ve¢ jedino potvrda neke referen-
tne drzavne ustanove da proizvod nije $tetan po zdravlje.
Koriste¢i se takvom situacijom (kao i onom narodnom:
ako ne Skodi mozda ¢e da koristi) mnogi se bogate pro-
dajom bezvrednih proizvoda.

Savremene nauke (medicina, kineziologija, psiho-
logija...) prepoznale su znacaj fizicke aktivnosti za sa-
vremenog ¢oveka koji je, zbog ubrzanog razvoja tehnike,
sedentarnog nacina zivota i manjka slobodnog vremena,
usao u problem oznacen kao hipokinezija. O znacaju do-
zirane fizi¢ke aktivnosti postoji veliki broj nau¢nih doka-
za. Obicno su to, medutim, parcijalni dokazi, stohastic-
kog karaktera, sa ograni¢enom generalizacijom. Znacaj
fizicke aktivnosti se naj¢es¢e dovodi u vezu sa kontro-
lom gojaznosti, korekcijom decje posture, prevencijom
kardio-vaskularnih bolesti, dijabetesa i metabolickih dis-
funkcija. Nisu retki slu¢ajevi, medutim, da su nekriti¢no
velicanje fizicke aktivnosti, naroc¢ito njena nekontrolisa-
na primena, bili uzrok nastajanja novih zdravstvenih pro-
blema, ¢ak i iznenadne smrti. Za zdravstveno vezbanje
sa najsirim spektrom delovanja u svetu se najvise koristi
pojam fitnes. Zbog velikih ekonomskih (trzisnih) poten-
cijala fitnes je poprimio obelezja industrije. Privlacenje
Sto veceg broja vezbaca i stvaranje profita osnovni su
ciljevi fitnes industrije. Ona nudi raznovrsne programe
i sprave koji nisu uvek uskladeni sa zdravstvenim potre-
bama i moguénostima vezbaca. Medijskom promocijom
takvih programa i sprava prvenstveno se deluje na po-
vr$ne motive ljudi, poput dobrog izgleda. Kao dobar (fit)
izgled Cesto se promovise ono $to nema mnogo veze sa
zdravljem. Koriste¢i se neznanjem vezbac¢a mnogi fitnes-
klubovi, na primer, promoviSu dizanje tegova u teretani
kao program za mrsavljenje, $to je u suprotnosti sa pocet-
nim lekcijama o energetici miSi¢ne aktivnosti. Odavno je
nau¢no dokazano da ljudski misi¢ ne koristi masti kao
gorivo u radu visokog intenziteta, te da se masti mogu
pokrenuti samo u radu srednjeg i niskog intenziteta i
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muscle does not use fats as fuel in high-intensity work,
and that the fats can be initiated only in medium or low
intensity activity, and only under the condition that such
activity lasts longer than 24 minutes. Therefore, those are
activities such as longer walks, bike riding, moderate jog-
ging, or classic chores (vacuuming the apartment, grass
mowing, watering the garden, going to the market, etc.).
Unfortunately, for most modern fitness programs,
there is no exact scientific evidence regarding the energy
zone in which they take place, nor the objective effects
they create. Valorizing fitness programs, particularly
those with the ambition of being proclaimed as health
fitness, requires complex approach. Apart from precise
diagnostics (ergonomic, kinematic and dynamic), it is
very important to take into consideration the individual
features of the exerciser (sex, age, level of training, type
of body constitution, the condition of moving apparatus,
the level of anaerobic threshold, values of heart frequen-
cy in RQ=0.7 or RQ=1, tendency to be injured, level of
positive and negative effective conditions, etc.). There
are very few fitness centers or sports medicine clinics
that have this information, and without them it is im-
possible to find the right measure to determine the level
which turns fitness activity into either health or market-
ing means. This paper is written without any ambitions
to offer a conclusive answers, but only to use several ex-
amples from practice to indicate the thin line separating
health fitness from classic marketing manipulation.

Example 1: Lumbar syndrome

Lumbar syndrome is a collection of syndromes char-
acterized by acute pain or chronically present pain in the
lumbo-sacral part of the spinal column, with a possible
cramping of paravertebral muscles and limited movability
of the lumbar spine. It occurs equally in persons of both
sexes and recidivation is easy to occur. It is one of the most
frequent health problems and the most frequent cause of
taking leave of absence from work. It is estimated that
80% of adults feel pain in the lumbar part of the spine at
least once in their life, which recidivates in at least 50%
of the cases (Manusov, 2012). The problem of back pain
most frequently occurs in the most productive period of
life, between the age of thirty and fifty, equally in both sex-
es. In the initial phase, this is only an acute spinal disc her-
niation accompanied by a prolapse of the nucleus pulposus
of intervertebral disk into the zone of fibrous ring (Figure
1). In most people, it is accompanied by a decreased ability
to work due to unpleasant pain and unnatural body posture
(Figure 2). If the proper treatment is applied in time, most
patients can recover from discus hernia and only in 5% of

samo pod uslovom da takav rad u kontinuitetu traje duze
od 24 minuta. To su, dakle, aktivnosti poput duzih Set-
nji, voznje bicikla, umerenog trcanja ili klasi¢nih kuénih
poslova (usisavanje stana, koSenje i zalivanje baste, od-
lazak na pijac isl.).

Za veéinu savremenih fitnes programa, na Zalost,
ne postoje egzaktni nau¢ni dokazi o energetskoj zoni
u kojoj se odvijaju, niti o objektivnim efektima koje
ostvaruju. Valorizovanje fitnes programa, naro¢ito onih
koji imaju ambicije da budu proglaseni za zdravstveni
fitnes, zahteva kompleksan pristup. Osim precizne di-
jagnostike (kako ergonomske, tako kinematicke i dina-
micke), veoma je znacajno uvaziti i individualna obe-
lezja vezbaca (pol, uzrast, nivo treniranosti, konstituci-
onalni tip, stanje aparata za kretanje, nivo anaerobnog
praga, vrednosti frekvencije srca pri RQ=0,7 ili RQ=1,
sklonost ka povredivanju, nivo pozitivnih i negativnih
afektinih stanja itd.). Ovim informacijama danas raspo-
laze malo koji fitnes centar ili ambulanta sportske me-
dicine, a bez njih je nemoguce pronaci pravu meru za
odredivanje obima i intenziteta fitnes aktivnosti. Pro-
blem ovog teksta upravo je traganje za tom merom koja
fitnes aktivnost pretvara ili u zdravstveno ili marketins-
ko sredstvo. Napisan je bez ambicija da ponudi konac¢ne
odgovore, ve¢ da kroz nekoliko primera iz prakse ukaze
na tu tanku granicu koja zdravstveni fitnes deli od kla-
si¢ne trziSne manipulacije.

Primer 1: Lumbalni sindrom

Lumbalni sindrom je skup simptoma koji se karak-
teriSu akutnim bolovima ili hroni¢no prisutnim bolom u
lumbosakralnom delu kicmenog stuba, uz mogucu po-
javu grca paravertebralne muskulature 1 ograni¢enjem
pokretljivosti lumbalne ki¢me. Podjednako je Cest kod
osoba oba pola i lako recidivira. To je jedan od najuce-
stalijih zdravstvenih problema i naj¢esci uzrok izostan-
ka s posla. Procenjuje se da 80% odraslih ljudi bar jed-
nom tokom zivota oseti bol u lumbalnom delu ki¢me,
koji recidivira u najmanje 50% slucajeva (Manusov,
2012). Problem bola u ledima se najvise javlja u najpro-
duktivnijem periodu zivota, izmedu tridesete i pedesete
godine, podjednako ¢esto kod oba pola. U pocetnoj fazi
radi se samo o akutnoj diskus herniji koja je pracena
prolapsom galerntnog jedra intervertebralnog diskusa
u zonu fibroznog prstena (Slika 1). Kod veéine je pra-
¢ena smanjenjem sposobnosti za rad zbog neprijatnog
bola i neprirodnog polozaja tela (Slika 2). Ukoliko se
pravilan tretmann primeni na vreme, od diskus hernije
se oporavi ve¢ina pacijenata i samo kod 5% slucajeva
ovaj bol prede u hroni¢nu bolest (Menezes Costa Lda
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the cases this pain grows into a chronic illness (Menesez
Costa Lda et al., 2012). In the chronic phase, the crack of
the fibrous ring deepens and leads to discopathialumbalis,
which in time leads to a constant pressure to the surround-
ing spinal nerves. This local lesion of the spinal nerves is
expanded in time and leads to sciatica.

Most people who feel pain in the lumbar spine, usu-
ally after long periods of sitting and lifting heavy weights
from a deep forward bend without flexing in the knee
joint (typical mechanism of origin), see a doctor who
recommends them to take physical treatment. Electricity,
magnets and other similar physiotherapeutic treatments
speed up the recovery process in many patients, but they
never remove the main cause of lumbar syndrome, which
is - lordosis in lumbar spine. This lordosis is caused by
shortening of the main flexor in the hip joint, m. ilio-
psoas (Figure 3), which is constantly contracting due to
all-day sitting, whether during work, driving a car, work-
ing at the computer or too long resting position (Hen-
drick, Milosavljevic& Hale, 2011). According to this,
a permanent combat against the initial phase of lumbar
syndrome (lordosis and spinal disc herniation) is not a
passive physiotherapeutic treatment that only decreases
the acute pain, but it includes working on removing the
main cause, which is — systematic stretching of m. ilio-
psoas combined with everyday strengthening of stomach
muscles (Qaseem, Wilt, McLean & Forciea, 2017).

The first spinal disc herniation is the last alarm for
the patient and a sure sign that they must immediately start
with everyday stretching of the flexor in the hip joint and
strengthening of stomach muscles. As most people lead a
sedentary way of life, it is only logical that there is a high
predisposition in all persons for the contracture of m. ilio-
psoas, lumbar lordosis and finally lumbar syndrome. Ac-

et al., 2012). U hroni¢noj fazi produbljuje se pukotina
fibroznog prstena i nastupa diskopatija koja vremenom
dovodi do konstantnog pritiska na okolne spinalne ner-
ve. Ova lokalna lezija spinalnih nerava vremenom se
prosiruje 1 dovodi do ishialgije.

Veéina ljudi koja oseti bol u lumbalnoj ki¢mi,
obi¢no nakon dugog sedenja i podizanja teskog tere-
ta iz dubokog pretklona bez fleksije u zglobu kolena
(tipican mehanizam nastanka), odlazi kod lekara koji
mu preporucuje fizikalnu terapiju. Struje, magneti i
sli¢ni fizioterapeutski tretmani kod mnogih pacijenata
ubrzaju proces oporavka, ali nikada ne uklone glavni
uzrok nastanka lumbalnog sindroma, a to je — pojava
lordoze u lumbalnoj ki¢mi. Ovu lordozu izaziva skra-
¢enje glavnog pregibaca u zglobu kuka, m. iliopsoas-
a (Slika 3) koji je u stalnoj kontrakturi zbog celod-
nevnog sedenja, bilo zbog posla, voznje automobila,
rada na racunaru ili predugog odmarajuceg polozaja
Hendrick, Milosavljevic & Hale, 2011). Prema tome,
trajna borba protiv pocetne faze lumbalnog sindroma
(lordoze i diskus hernije) nije pasivni fizioterapeutski
tretman kojim se samo umanjuje akutni bol, ve¢ rad na
otklanjanju glavnog uzroka, a to je — sistematsko iste-
zanje m. iliopsosas-a kombinovano sa svakodnevnim
jacanjem trbusne muskulature (Qaseem, Wilt, McLean
& Forciea, 2017).

Prva diskus hernija je poslednji alarm za paci-
jenta i siguran znak da se odmah mora poceti sa sva-
kodnevnim istezanjem pregibaca u zglobu kuka i ja-
canjem trbusne muskulature. Kako vec¢ina ljudi danas
vodi sedentarni oblik Zivota, logi¢no je da kod svih
postoji visoka predisponiranost za kontrakturu m. ili-
opsoas-a, lumbalnu lordozu i na kraju pojavu lum-
balnog sindroma. Prema tome, kod svih takvih osoba

g
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Slika 1: Prolaps Nucleus pulposus-a
kroz anulus fibrosus intervertebralnog
diskusa

Figure 1: Prolapse of nucleus pulpous
through anulusfibrosus of interverte-
bral disk

Slika 2: Tipican polozaj coveka sa
lumbalnim sindromom

Figure 2: Typical position of a man
with lumbar syndrome

Slika 3: Pregibac u zglobu kuka

Figure 3: Flexor in the hip joint
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cording to this, with all such persons, health fitness must
contain stretching exercises of flexors in hip joint and
strengthening of the stomach wall. Such exercises can be
done in any place (at home or at work) and they do not
require going to a fitness center, much less a gym.

Example 2: Experiment with exercises and

osteopenia

Osteoporosis is a systemic disease of the skeleton
characterized by decreased mineral bone density (Bone
mineral density — BMD) and harming of bone tissue mi-
croarchitecture (Jordan & Cooper, 2002; See Tai, Par-
sons, Rutherford &Lliffe, 2009). These changes cause
lower bone density and increase the possibility of fracture
(Bessette, 2008; NOF, 2012). Osteoporosis is widespread
and is gaining epidemic proportions. Currently, there are
over 200 million people suffering from osteoporosis, pri-
marily females of older age. After the age of 40, bone
mineral density progressively decreases for about 0.5%
per year of life, particularly in women (Gomez-Cabello
et al., 2012). The prevalence of osteoporosis grows from
4% in women of the age 50-59 to 52% in women over
80. There is a growing trend of osteoporosis fractures.
During a person’s life, the possibility of these fractures is
50% in women and 25% in men (NOF, 2016). Osteopenia
is the initial phase of the physiological aging of the bone
leading to osteoporosis. Around the age of 25 the bones
achieve maximum density (peak bone mass). After that,
the BMD stagnates, and after the menopause it begins do
decrease as the resorption speeds up and surpasses bone
formation. This leads to osteopenia and it usually occurs
in perimenopause, when the BMD in women decreases
by about 2%. In post-menopause, BMD decreases by
1-1.5% per year. In the eighth decade of life, women
have about 30% lower BMD than in the third decade,
thus significantly increasing the risk of fracture (ecker,
Lappe, Davies & Heaney, 2000; Wayne, 2012).

The best way to combat early onset of osteopenia is
prevention (NOF, 2016). There is a significant link between
increased physical activity and BMD. It plays an important
role in increasing bone mass in childhood and early adoles-
cence (Obradovi¢ et al., 2009). After the age of 35, dosed
physical activity significantly contributes to maintaining
bone mass, and in older persons it slows its loss and de-
creases the risk of fracture (Compston et al., 2009). Bone
quality achieved through exercise cannot be permanently
maintained if the exercise is not regular (WHO, 2016). The
evidence for that is bone mass reduction even in younger
women occurring as a consequence of immobilization due
to injury of the movement apparatus (Rautava, 2007). Sev-

zdravstveni fitnes mora da sadrzi vezbe istezanja pre-
gibaca u zglobu kuka i jacanje trbuSnog zida. Takve
vezbe mogu da se izvode na svakom mestu (kod kuce
i na poslu) i zbog njih se ne mora u fitnes centar, a
kamo i u teretanu.

Primer 2: Eksperiment sa veZbanjem i

osteopenijom

Osteoporoza je sistematsko oboljenje skeleta koje
se karakteriSe smanjenjem mineralne gustine kosti (Bone
mineral density — BMD) 1 naru$avanjem mikroarhitektu-
re kostanog tkiva (Jordan & Cooper, 2002; See Tai, Par-
sons, Rutherford & Lliffe, 2009). Ove promene uzrokuju
manju ¢vrstinu kosti i pove¢avaju moguénost za prelom
(Bessette, 2008; NOF, 2012). Osteoporoza je Siroko ra-
sprostranjena i dobija dimenzije epidemije. Trenutno u
svetu od osteoporoze boluje preko 200 miliona osoba,
pretezno zene starije zivotne dobi. Nakon 40-e¢ godine
zivota mineralna gustina kostiju progresivno se smanjuje
oko 0,5% po godini zivota, naroCito kod Zena (Gomez-
Cabello et al., 2012). Prevalenca osteoporoze raste od
4% kod Zena sa 50-59 godina do 52% kod Zena preko 80
godina. Osteoporotske frakture imaju trend rasta. Tokom
zivota moguénost nastanka ovih fraktura kod Zzena iznosi
50%, a kod muskaraca 25% (NOF, 2016). Osteopenija
je pocetna faza fizioloSkog starenja kostiju koja sa godi-
nama dovodi do osteoporoze. Oko 25-¢ godine kosti do-
stizu maksimalnu gustinu (peak bone mass). Nakon toga
BMD stagnira, a od menopauze pocinje da se smanjuje
jer se resorpcija ubrzava i prevazilazi kostano formira-
nje. Tako nastaje osteopenija i obi¢no se javlja u peri-
menopazi kada BMD zZena godi$nje opada za oko 2%.
U postmenopauzi BMD se smanjuje za 1-1,5% godisnje.

.....

.....

rizik za prelom (Recker, Lappe, Davies & Heaney, 2000;
Wayne, 2012).

Najbolji nacin borbe protiv preranog nastanka
osteopenije je prevencija (NOF, 2016). Postoji znacajna
veza izmedu povecane fizicke aktivnosti i BMD. Ona
ima vaznu ulogu u povecanju koStane mase tokom de-
tinjstva 1 rane adolescencije (Obradovi¢ et al., 2009).
Nakon 35-e godine dozirana fizicka aktivnost znacajno
doprinosi odrzavanju koStane mase, a kod starijih oso-
ba usporava njen gubitak i smanjuje rizik od preloma
(Compston et al., 2009). Kvalitet kosti koji se postigao
vezbanjem ne moze trajno da se odrzava ukoliko vezba-
nje nije redovno (WHO, 2016). Dokaz za to je redukcija
kostane mase ¢ak i kod mladih Zena koja nastaje kao
posledica imobilizacije zbog povreda aparata za kreta-
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eral scientific papers indicate a positive influence of sys-
tematic physical activity to bone mass (Kohrt et al., 2004;
Boskovi¢ et al., 2013; Roghani, 2013). On the other hand,
physical inactivity (hypokinesia) has a negative impact on
bone remodeling and increases resorption (Gupta, et al.,
2014). Apart from a direct impact on the bones, hypokine-
sia lowers muscle power, which influences the lowering of
abilities of the locomotor apparatus and increases the risk of
falls and fractures (Ye, Wu, & Wu, 2013).

Taking as the starting point the findings of previous
studies indicating a positive impact of physical activity
on mitigating the consequences of osteopenia, an experi-
ment has been conducted at the Faculty of Sports and
Tourism in Novi Sad including 26 women in post-meno-
pause of age between 46 and 58, in whom osteopenia
has been diagnosed using DXA method. The sample was
divided into 2 groups — experimental and control. In the
experimental group a combined program of exercise had
been applied, consisting of aerobic activities and strength
exercises, while the control group did not do any exer-
cise. The program had lasted for 7 weeks, with 3 trainings
per week and a break day between them. The intensity of
aerobic training was between 60% and 70% of heart re-
serve, and strength training intensity was between 60%
and 85% of one repetitive maximum (1RM). Before and
after the experiment the following has been recorded: the
level of biochemical markers in serum (Beta-CTx, tP1NP
and ALP isoenzyme), biochemical parameters of build-
ing, 1RM of leg extensors, maximum oxygen consump-
tion (calcium, magnesium and T-proteine), bodily height,
mass, and calculated Body-Mass-Index (BMI).

Before starting the experimental treatment, the groups
were fully homogenous compared with all the measured
variables. After the experiment, statistically significant
changes have been determined only in the experimental
group, and not for all variables, while no significant chang-
es have been recorded in the control group (Tables 1 and
2). During the experiment, significant increase of muscle
strength and VO, max occurred, with a decreased concen-
tration of Beta-CTx (bone resorption marker) in calcium
in the blood, while tP1NP remained unchained. This indi-
cates that the treatment had been stimulative enough only to
improve metabolic and motor functions, and to slow down
degradative processes in the bones, but not for construction
of bone mass. There has been an unexpected decrease of
calcium concentration in the blood, a nutrient significant
for bone construction. Even though not statistically sig-
nificant, there has been a decrease of superoxide dismutase
(SOD), which is an important anti-oxidant. The decrease of
the aforementioned seemed confusing at first glance. It ap-

nje (Rautava, 2007). Nekoliko nauc¢nih radova ukazu-
je na pozitivan uticaj sistematske fizicke aktivnosti na
masu kosti (Kohrt et al., 2004; Boskovic¢ et al., 2013;
Roghani, 2013). Sa druge strane, fizicka neaktivnost
(hipokinezija) negativno utice na remodelovanje kosti
i povecava resorpciju (Gupta, et al., 2014). Osim di-
rektnog uticaja na kosti, hipokinezija smanjuje misi¢nu
snagu Sto uti¢e na pad sposobnosti lokomotornog apa-
rata 1 povecava rizik od padova i preloma (Ye, Wu, &
Wu, 2013).

Polaze¢i od nalaza prethodnih studija koje uka-
zuju na pozitivan uticaj fizicke aktivnosti na ublaza-
vanje posledica osteopenije, na Fakultetu za sport i tu-
rizam u Novom Sadu realizovan je eksperiment sa 26
zena u postmenopauzi, starosti izmedu 46 i 58 godina
kod kojih je DXA metodom konstatovana osteopeni-
ja. Uzorak je podeljen u dve grupe — eksperimental-
nu i kontrolnu. U eksperimentalnoj grupi primenjen
je kombinovani program vezbanja koji se sastojao od
aerobnih aktivnosti i vezbi snage, dok kontrolna grupa
nije vezbala. Program je trajao 7 sedmica, sa tri tre-
ninga nedeljno i danom pauze izmedu njih. Intenzitet
aerobnog treninga se kretao izmedu 60% i 70% srcane
rezerve, a intenzitet treningu snage izmedu 60% 1 85%
jednog repetitivnog maksimuma (1RM). Pre i posle
eksperimenta izmereni su: nivo biohemijskih markera
u serumu (Beta-CTx, tPINP i izoenzima ALP), biohe-
mijski parametri izgradnje (kalcijum, magnezijum, T-
protein), 1RM ekstenzora nogu, maksimalna potrosnja
kiseonika (VO,max), telesna visina i masa i izraCunat
Body-Mass-Index (BMI).

Grupe su su pre pocetka eksperimentalnog tretma-
na bile potpuno homogene u odnosu na sve izmerene
varijable. Nakon eksperimenta statisticki znacajne pro-
mene utvrdene su samo u eksperimentalnoj grupi i to
ne za sve varijable, dok u kontrolnoj grupi nije eviden-
tirana ni jedna znacajna promena (Tabele 1 1 2). Tokom
trajanja eksperimenta doslo je do znacajnog povecanja
miSi¢ne snage i VO, max, uz smanjenje koncentraci-
je Beta-CTx (marker koStane resorpcije) i kalcijuma
u krvi, dok su tPINP (marker formiranja kosti) i ALP
(parametar metabolizma i1 remodelovanja) ostali go-
tovo nepromenjeni. To pkazuje da je tretman bio do-
voljno stimulativan samo za poboljSanje metabolickih
i motoric¢kih funkcija, te za usporavanje degenerativnih
procesa u kostima, ali ne i za izgradnju koStane mase.
Necekivano je doslo i do smanjenja koncentracije kal-
cijuma u krvi, nutritijenta znacajnog za izgradnju ko-
sti. lako ne statisticki znacajno, smanjila se superok-
siddimutaze (SOD), vazan antioksidans. Ova smanjenja
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peared that systematic exercise causes a negative response
of the bone instead of creating progress. By using logical
analysis, however, it was concluded that the decrease of cal-
cium in the blood is the consequence of its transmission into
the bones, where it is more necessary. The decrease of SOD
has been explained through the conclusion that the training,
particularly in beginners, has a stressful effect and increases
the concentration of free radicals in the blood, and so, the
SOD was most likely demonstrating its anti-oxidant effect
during the experimental treatment.

The demonstrated results did not convincingly prove
the efficiency of physical exercise in women with osteope-
nia, which could cast doubt on the justifiability of the appli-
cation of health fitness. By a more thorough interpretation
of the findings, however, some other principles significant
for the promotion of health fitness stand out. Primarily it is
noted how important knowledge of this matter is, meaning
the significance of having specific education. Health fitness,
particularly in working with sensitive groups, requires high
expert knowledge. The other important observation, masked
by non-critical and superficial acceptance of the results, is re-
lated to the length of time necessary to cause positive effects.
This Novi Sad study has, without a doubt, demonstrated that,
apart from the strength of the stimulus, it is necessary to take
consideration also of its duration when it comes to health fit-
ness. Sometimes 2-3 months are not enough to cause adaptive
changes, which is the reason why many trainees frequently
give up on the treatment and declare the fitness trainers as
incompetent. Highly educated trainer, however, will provide
good arguments for the trainee and lead them into patiently
waiting for the first effects of their labor.

Table 1: Descriptive statistics of pre-test and post-test for
experimental and control group

su u prvi mah delovala zbunjujuce. Izgledalo je kao da
sistematsko vezbanje umesto napretka izaziva negati-
van odgovor kosti. Logickom analizom, medutim, za-
kljuceno je da je smanjenje kalcijuma u krvi posledica
njegovog prelaska u kosti, tamo gde je potrebniji. Sma-
njenje SOD-a objasnjeno je time §to trening, narocito
kod pocetnika, deluje stresno i povecava koncentraciju
slobodnih radikala u krvi, pa je SOD verovatno inten-
zivnije ispoljavao svoje antioksidansno dejstvo tokom
eksperimentalnog tretmana.

Prikazani rezultati nisu ubedljivo dokazali efika-
snost fizi¢kog vezbanja kod Zena sa osteopenijom, $to bi
moglo da dovede u sumnju opravdanost primene zdrav-
stvenog fitnesa. Pazljivijim tumacenjem nalaza, medu-
tim, namecu se jo$ neki principi zna¢ajni za promciju
zdravstvenog fitnesa. Pre svega zapaZza se koliko je vaz-
no poznavanje ove materije, odnosno koliko je znacaj-
no posedovati specificnu edukaciju. Zdravstveni fitnes,
naroCito u radu sa osetljivim grupama, zahteva visoko
ekspertno znanje. Drugo vazno zapazanje, zamaskirano
nekritiénim 1 povrsnim prihvatanjem rezultata, odnosi
se na duzinu vremena neophodnog za izazivanje pozi-
tivnih efekata. Ova novosadska studija nedvosmisleno je
pokazala da je, osim jacine stimulansa, u zdravstvenom
fitnesu neophodno voditi racuna i o njihovom trajanju.
Nekada su 2-3 meseca nedovoljna za izazivanje adap-
tacionih promena zbog Cega vezbaci Cesto odustaju od
tretmana i fitnes trenere proglasavaju nekompetentnima.
Vrhunski edukovan trener, medutim, vezbacu ¢e dati do-
bru argumentaciju i navesti ga da strpljivo saceka prve
efekte svog rada.

Tabela 1: Prosecne vrednosti varijabli pre i posle eksperi-
mentalnog tretmana

Pretest / Pre-test Pretest / Post-test
Variabla / Variables Groupa / Group N Mean Std.Dev Mean Std.Dev
Beta-CTx (pg/ml) Eksperimentalna / Experimental 15 550.87 164.474 489.09 175.662
Kontrolna / Control 1" 489.09 175.662 438.00 157.425
tP1NP (mcg/L) Eksperimentalna / Experimental 15 68.27 19.295 64.78 24.1653
Kontrolna / Control 1 55.12 14.167 52.29 15.716
ALP (ULL) Eksperimentalna / Experimental 15 77.07 18.425 74.47 19.272
Kontrolna / Control 1 72.55 26.909 74.73 27.626
Leg-Press (kp) Eksperimentalna / Experimental 15 118.93 40.006 168.53 40.977
Kontrolna / Control 1 119.70 40.255 118.10 34.936
VO,max (mifkg/min) Eksperimentalna / Experimental 15 29.77 4.831 32.76 4.317
Kontrolna / Control 1" 28.82 3.882 28.61 3.787
Kalcijum / Calcijum (mmol/L) Eksperimentalna / Experimental 15 243 076 2.33 .054
Kontrolna / Control 1" 232 071 233 .054
SOD (UL) Eksperimentalna / Experimental 15 1422.93 159.057 1337.07 164.658
Kontrolna / Control 1" 1366.30 208.989 1480.10 169.883
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Table 2: Statistics of Mixed between-within subjects ANOVA

Tabela 2: Rezultati dvofaktorske analize varijanse o uticaju
specificnosti grupa i eksperimentalnog tretmana na promene
varijabli iz Tabele 1.

Variable Wilks' Lambda F Sig. Partial Eta Squared
Beta CTx

Kombinovani uticaj / Treatment"Group impact 913 2.280 144 .087
Uticaj tretmana / Treatment impact 578 17.553 .000 A422¢
Uticaj grupe / Group difference 226 639 .009
tPINP

Kombinovani uticaj / TreatmentGroup impact 999 .025 876 .001
Uticaj tretmana / Treatment impact 915 2.227 149 .085
Uticaj grupe / Group difference 3.035 .094 112
ALP

Kombinovani uticaj / Treatment"Group impact 930 1.807 191 070
Uticaj tretmana / Treatment impact .999 014 .907 .001
Uticaj grupe / Group difference .058 812 .002
Leg-Press

Kombinovani uticaj / Treatment"Group impact 329 49.028 .000 B671*
Uticaj tretmana / Treatment impact .357 43.281 .000 643*
Uticaj grupe / Group difference 54.993 .000 817
VO, max

Kombinovani uticaj / Treatment"Group impact 478 25.105 .000 522*
Uticaj tretmana / Treatment impact 548 18.947 .000 452¢
Uticaj grupe / Group difference 10.388 013 216*
Kalcijum

Kombinovani uticaj / TreatmentGroup impact 695 6.964 015 240*
Uticaj tretmana / Treatment impact .760 9.636 .005 .305*
Uticaj grupe / Group difference 5.859 024 210%
SOD

Kombinovani uticaj / Treatment"Group impact 854 3.751 .066 146
Uticaj tretmana / Treatment impact .997 073 789 .003
Uticaj grupe / Group difference 734 401 .032

*Statistically significant difference

Example 3: Is there a happiness hormone?

A notable example which provides a good illustra-
tion of the manipulations in the sphere of health fitness
is the story of “happiness hormones” - endorphin and se-
rotonin. Often, in literature (both expert and quasi-scien-
tific), there are cases pointing out that exercising stimu-
lates the secretion of these two hormones. This data is
not inaccurate but it is wrongly interpreted. What exactly
are endorphin and serotonin? They are biochemical com-
pounds from the group of peptides, which act as enzymes
and neurotransmitters. They are very similar to opiates
and they are secreted by hypothalamus as its endocrine
hormones (Nelson &Coc, 2005). They are most secreted
during high-intensity physical strain, as discovered by a
group of Scottish scientists in a laboratory in Aberdeen

*Statisticki znacajan uticaj

Primer 3: Da li postoji hormon srece?

Upecatljiv primer koji dobro ilustruju manipula-
cije u sferi zdravstvenog fitnesa je prica o ,,hormonima
sre¢e — endorfinu i serotoninu. Ne retko se u literaturi
(kako strucnoj tako i kvazinaucnoj) istice kako vezbanje
podstice lu¢enje ova dva hormona. To nije netacan po-
datak, ali je pogre$no njegovo tumadenje. Sta su egzak-
tno endorfin i serotonin? To su biohemijska jedinjanja
iz grupe peptida, a deluju kao enzimi i neurotransmiteri.
Vrlo su sli¢ni opijatima, a Iuci ih hipotalamus kao svo-
je endokrine hormone (Nelson & Coc, 2005). Najvise
se luce tokom fizickih naprezanja visokog intenziteta
Sto je otkrila grupa Skotskih nau¢nika iz laboratoriji
u Aberdinu (Stefano et al., 2012). Prvi su ih izolova-
li 1975. godine DZon Hjuz i Hans Kosterlic iz mozga
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(Stefano et al., 2012). They were first isolated from a pig
brain by John Hughes and Hans Kosterlitz in 1975, who
explained them as amino-acids polymers linked by pep-
tide connections. In most, five connections existed, which
is why they were called penta-peptides. They acted as in-
hibitors of neurotransmitters, primarily between the spinal
cord and peripheral nerves. Such effect caused a decrease
of the sensation of pain in the muscles after heavy labor
(Hughes, Smits, Kosterlitz, et al., 1975). Due to this effect,
it was given the name enkephalin opioids (Kosterlitz&
Hughes, 1977). At the same time, on the other side of the
Atlantic, a group of American scientists had isolated the
same biochemical compounds from the brain of a calf and
confirmed their opiate effect (Simanov& Snyder, 1976).
The title endorphin is attributed to Eric Simon, an Ameri-
can researcher, who had, independently from his predeces-
sors, isolated opiate receptors from the vertebral human
spine, to which he attributed the characteristic of endog-
enous morphine, meaning, internal narcotic produced by
the human brain (Simon, 1974; Bonnet & Simon, 1982;
Onoprishvili& Simon, 2007). Endorphin had the same ef-
fect as Hughes’ and Kosterlitz’spenta-peptides, meaning,
it inhibited peripheral neurotransmitters. Later on, penta-
peptide of similar effect was discovered in some grocer-
ies rich in amino-acid tryptophan and called serotonin
(Stephano et al., 2012). Apart from the brain, where it is
significant for sleep regulation, it can be found in the gas-
tro-intestinal system (in the neuroendocrine cells) as well
as in thrombocytes where it participates in the coagulation
process. Unlike endorphin, which is produced exclusively
by pituitary gland, serotonin can be ingested through food.
There is also medicines containing serotonin. They cause
euphoria and are used in treating depression.

Increased concentration of endorphins in the peripher-
al neurotransmitters is retained for about two hours causing
the feeling of relaxedness in the muscles. If following the ex-
ercise nutrients high in serotonin are additionally consumed
(chocolate, wine, fruit), this leads to additional decrease of
nerve endings sensitivity, which causes the nice feeling usu-
ally felt after a good workout. Precisely due to this feeling,
endorphin and serotonin have been (falsely) declared as
happiness hormones. Many fanatic exercisers, after the lim-
ited feeling of these two opiate penta-peptides fades away,
wish to regain the lost feeling of bodily relaxedness and
immediately initiate into new physical activity (new fitness
training). In time, they turn into training addicts, thje same
as any other opiate (narcotics) addicts. Endorphin addicts
can be recognized on trim tracks, marathon races, in gyms
and all the places where the body is daily exposed to more
and more exhaustion. After a certain period of such immod-

svinje i objasnili kao polimere aminokiselina povezane
peptidnim vezama. Kod vecine njih je egzistiralo pet
veza, zbog ¢ega su ih nazvali pentapeptidi. Delovali
su kao inhibitori neurotransmitera, prvenstveno izme-
du ki¢mene mozdine i perifernih nerava. Takvo dejstvo
izazivalo je umanjenje osecaja bola u misi¢ima nakon
teSkog rada (Hughes, Smith, Kosterlitz, et al., 1975).
Zbog takvog dejstva dodelili su im i naziv enkefalinski
opijati (Kosterlitz & Hughes, 1977). U isto vreme, ali sa
druge strane Atlantika, grupa americkih istrazivaca je iz
mozga teleta izolovala ista biohemijska jedinjenja i po-
tvrdila njihovo opijatsko dejstvo (Simantov & Snyder,
1976). Naziv endorfin pripisuje se americkom istrazi-
vacu Ericu Sajmonu koji je, nezavisno od prethodnika,
iz vertebralne kicme Coveka izolovao opijatne recepto-
re kojima je pripisao svojstvo endogenog morfijuma,
odnosno, unutrasnjeg narkotika koji proizvodi ljudski
mozak (Simon, 1974; Bonnet & Simon, 1982; Onopris-
hvili & Simon, 2007). Endorfin je imao isto dejstvo kao
Hjuzovi i1 Kosterlicovi pentapeptidi, odnosno, inhibi-
rao je periferne neurotransmitere. Kasnije je, u nekim
namirnicama bogatim aminokiselinom triptofanom ot-
kriven pentapeptid slicnog dejstva i nazvan Serotonin
(Stefano et al., 2012). Osim u mozgu, gde je znacajan
za regulaciju sna, ima ga dosta u gastrointestinalnom
sistemu (u neuroenndokrinim ¢elijama) i u trombociti-
ma gde ucéestvuje u procesu koagulacije. Za razliku od
endorfina kojeg stvara isklju¢ivo hipofiza, serotonin se
moze uneti i hranom. Postoje i medikamenti koji sadrze
serotonin. Oni izazivaju euforiju i koriste se u leCenju
depresije.

Povecana koncentracija endorfina u perifernim
neurotransmiterima se zadrzava oko dva sata izaziva-
juéi osecaj opustenosti u misi¢ima. Ukoliko se nakon
vezbanja dodatno kozumiraju namirnice koje sadrze
serotonin (¢ogolada, vino, voc¢e) dolazi do dotatnog
smanjenja osetljivosti nervnih zavrSetaka, Sto prouzro-
kuje ono lepo stanje koje se oseca nakon dobrog trenin-
ga. Upravo zbog tog osecanja, endorfin i serotonin su
proglaseni (laznim) hormonima sre¢e. Mnogi fanati¢ni
opijatna pentapeptida, zele da povrate izgubljeni osecaj
telesne opustenosti i odmah kre¢u u novu fizicku aktiv-
nost (novi fitnes trening). Vremenom postaju zavisnici
od treninga, kao i svaki zavisnik od opijata (narkotika).
Endorfinski zavisnici prepoznaju se na trim stazama,
maratonskim trkama, u teretanama i na svim mestima
gde se telo iz dana u dan izlaze sve veCem iscrpljivanju.
Posle izvesnog perioda takvog neumerenog izlaganja
fizickom vezbanju, organizam ulazi u hroni¢ni zamor i
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erate exposure to physical exercise, the body enters chronic
fatigue and the state of general exhaustion. Frequently it
leads to serious health problems (metabolic disorders, loss
of sleep, physical tissue damages, injuries, etc.).

CoNCLUSION

Lumbar syndrome analysis, results of the experiment
with osteopenia, and the story about fake happiness hormo-
nes (endorphin and serotonin) served the purpose of indica-
ting the importance of one of the most important principles
in health fitness — determining a measure. It is important to
know that a universal measure and a universal recipe does
not exist. Optimal volume, intensity and the kind of physi-
cal activity are extremely individual and each trainee must
continuously search from them. In their search, education
and introspection play the crucial role. Knowledge must
be continually revised by developing a critical relationship
towards all marketing manipulations heavily present in the
modern fitness industry. Each change is in the function of
time, so the trainees must wait patiently to see the effects
of dosed physical activity. The effects of health fitness
can occur only if the person is continually physically acti-
ve throughout their life. 15 kilograms cannot be lost in 15
days, nor is there an exercise which “removes” fat precisely
from the stomach; fat cannot be turned into muscles, nor are
there “fat melters” in a pharmacy. Only a person who truly
understands biochemical and physiological processes at the
core of human movement and muscle activity can feel the
benefits of health fitness.
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Abstract: Research is spent on 50 respondents divided in
two groups, of wich first group was combined by 25 swim-
mers and second group was combined by 25 water polo
players from water polo club ,,Dabar* from Sarajevo, at
age of 12-14 years. The main goal of research was to spot
the differences between speed in swimming craul technique
disciplines of 25m, 50m and 100m between swimmers and
water polo players of water polo club ,,Dabar* from Sa-
rajevo. It is analyzed the time swimmers will swimm craul
techinuque every discipline separately: 25m (BK 25M),
50m (BK 50M) and 100m (BK 100M). For establishment
of differences in speed swimming craul technique on 25m,
50m and 100m between swimmers and water polo players
we used T-test analise of results for independent samples.
Based on T-test analise of results for independent samples
we can conclude that there is statisticly big difference be-
tween swimmer and water polo players in speed during
swimming all three criterion variables (BK 25M), (BK
50M),(BK 100M).

Keywords: speed, swimmers, water polo players, anal-
yses of differences, T-test

INTRODUCTION

Swimming and water polo are kinesiology activities
that are part of water sports. Swimming is part of family
of water and basic sports. Swimming is define as ability
of keeping humans body on top of the water in horizon-
tal position and moving in water with certain moves of
hands and legs without using some help of other objects.
We can say that swimming is part of cyclically sports
in wich by the way of performance of moves-technique
and the style of swimming, dominate relatively simple
moves, that moves are the same all the time and they

ANALIZA RAZLIKA U BRZINI
PLIVANJA KRAUL TEHNIKOM
IZMEDPU PLIVACA I VATERPOLISTA

EpiN Mirvic!, SENAD Basri¢?, Osmo Basric? , MiLomiR TRIvON?
!Fakultet sporta i tjelesnog odgoja, Univerzitet u Sarajevu,
’Panevropski Univezitet ,, Apeiron “ Banja Luka

SFakultet fizickog vaspitanja i sporta Univerziteta u Istocnom
Sarajevu

Korespondencija:

Edin Mirvi¢

Fakultet sporta i tjelesnog odgoja, Univerzitet u Sarajevu
edinmirvic@gmail.com

Apstrakt: Istrazivanje je provedeno na ukupnom
uzorku od 50 ispitanika podijeljenom u dvije grupe, od
kojih je prvu grupu cinilo 25 ispitanika-plivaca i drugu
grupu 25 ispitanika-vaterpolista Plivacko-vaterpolo klu-
ba “Dabar” iz Sarajeva, uzrasne dobi 12 — 14 godina.
Osnovni cilj istrazivanja bio je utvrdivanje razlika u br-
zini plivanja kraul tehnikom u disciplinama 25m, 50m i
100m izmedu plivaca i vaterpolista Plivacko-vaterpolo
kluba “DABAR” iz Sarajeva. Analizirano je vrijeme za
koje ispitanici plivaju kraul tehnikom svaku dionicu po-
sebno.: 25m (BK25M), 50m (BK50M) i 100m (BK100M).
Za utvrdivanje razlika u brzini plivanja kraul tehnikom
na dionicama 25m, 50m i 100m kraul tehnikom izmedu
plivaca i vaterpolista primijenjena je analiza rezultata T-
testa za nezavisne uzorke. Na osnovu analize rezultata T
testa za nezavisne uzorke moze se konstatovati da postoji
statisticki znacajna razlika izmedu plivaca i vaterpolista
u brzini plivanja u sve tri kriterijske varijable (BK 25M),
(BK50M), (BK100M.

Kljuéne rijeci: brzina, plivaci, vaterpolisti,analiza
razlika, T-test

Uvop

Plivanje i vaterpolo su kinezioloske aktivnosti koje
spadaju u vodene sportove. Plivanje spada u porodicu vode-
nih i bazi¢nih sportova. Plivanje se definise kao sposobnost
odrzavanja ¢ovjecijeg tijela na povrsini vode u horizontal-
nom polozaju i kretanje u vodi pomocu odredenih pokreta
ruku i nogu bez upotrebe pomocnih sredstava. Za plivanje
se moze se rec¢i da spada u red ciklicnih sportova u kojem
prema nac¢inu i obliku izvodenja pokreta - tehnike te stila
plivanja, dominiraju relativno jednostavni pokreti, koji su
stalno isti 1 koji se periodicno ponavljaju tokom plivanja
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periodically repeat during the certain technique. This
complex motoric structure require from swimmers high
level of motoric abilities-coordination, or ,,good feeilng
of water”. When we speak about swimming speed, we
need to say that she depends of many factors. Main factor
that affect on swimming speed is the position of body in
water, the reason is that position of body in water directly
affect on increase frontal resistance that is created during
swimming. Frontal resistance depends on:

- position of swimmers body in water- reducing of
frontal surface of body in water and bringing the
body in hydrodynamic position, we can reduce
resistance of moving body through the water
(Kolmogorov and sar, 1997),

- shape of body- motion of swimmer causes cumu-
lation of preasure of water in front of him, re-
sult of this if frontal resistance, that appears on
curved body parts, such as head, shoulders, hips,
skin folds (Colwin, 1998),

- surface quality of swimmers body, as is proved
that after removing hair from body swimmer in
big measure incerase frontal resistance and on
that way he gets better results (Sharp, Hackney,
Cain and Ness, 1998),

- swimming speed, with swimming speed the re-
sistance increases with quadrate(Colwin, 1998).

Newer research (Madic and sar.2007.) showes that

achieving high results in swimming depends on these factors:

- regularly move maintance (sport technique),

- energy abilities of swimmers,

- contractile muscle performance,

- knuckle mobility,

- tactical abilities.

According to Wertheimer, V. and the.Zoretic,
(2010) work of muscles on short distances depends on
each swimming technique, swimming speed and most
of all efficiency of anaerobic, lactate energy mecha-
nism. Babin,B.(2012), recommend that we should use
inividual form of work.

Water polo as collective sport is extracurricular
complex sport wich is different of other sports, the
reason is that water polo is playing in different and
specific habitat-in water. In water polo we use all kind
of moves, cyclic and acyclic with very complex mo-
toric and tactical requirements. High level of efficien-
cy and sport rally requires the maximum knowledge of
techinical-tactical elements, high level of body compe-
tence (Dopsaj, 1993). If we observe water polo game
we can notice that players mainly swim short distances
with maximum odds and different techniques. With
time limit of the game, and total swimed volume, from

odredene tehnike. Ova slozena motoricka struktura trazi od
plivaca visok nivo motori¢ke sposobnosti — koordinacije, te
posebno naglasen kinesteticki osje¢aj kretanja kroz vodu,
odnosno “dobar osjecaj vode.* Kada se govori o brzini pli-
vanja, potrebno je ista¢i da ona zavisi od mnogo faktora.
Osnovni faktor koji primarno uti¢e na brzinu plivanja jeste
polozaj tijela u vodi, iz razloga Sto polozaj tijela u vodi di-
rektno uti¢e na povecanje ceonog otpora koji se stvara to-
kom kretanja pliva¢a kroz vodu. Ceoni otpor zavisi od:

- polozaja tijela plivaca u vodi — smanjivanjem ceone
povrsine tijela u vodi i dovodenjem tijela u hidrodi-
namicki polozaj ili povecanjem plovnosti, moze se
smanjiti otpro kretanja tijela kroz vodu (Kolmogo-
rov i sar., 1997),

- oblika tijela — kretanje plivaca uzrokuje gomilanje
pritiska u vodi ispred njega, Sto za posljedicu ima
¢eoni otpor, koji se pojavljuje na zaobljenim dijelo-
vima tijela, kao $to su glava, ramena, kukovi, kozni
nabori (Colwin, 1998),

- kvaliteta povrsine tijela plivaca, kao $to je dokazano
da poslije uklanjanja dlaka sa tijela, plivac u znatnoj
mjeri smanjuje ¢eoni otpor i na taj nacin postize bo-
lje rezultate (Sharp, Hackney, Cain i Ness, 1998),

- brzine plivanja, tako $to s pove¢anjem brzine pliva-
nja otpor povecava sa kvadratom (Colwin, 1998).

Novija istrazivanja (Madi¢ i sar. 2007.) ukazuju da

postizanje visokih rezultata u plivanju zavisi i od sljede-
¢ih faktora:

- pravilnost izvodenja pokreta (sportske tehnike),

- energetske sposobnosti plivaca,

- kontraktilnih svojstva misica,

- zglobne pokretljivosti i

- taktickih sposobnosti.

Prema Wertheimer, V. i D. Zoreti¢, (2010.) sam rad
misica na kratkim distancama zavisi od vrste plivacke teh-
nike, brzine plivanja te najvise od efikasnosti anaerobnog
alaktatnog 1 laktatnog energetskog mehanizma. Babin, B.
(2012), preporucuje da se radi i primjenjuje individualini
oblik rada.

Vaterpolo kao kolektivni sport spada u grupu poli-
strukturalnih kompleksnih sportova i koji se razlikuje od
drugih kolektivnih sportova, jer se igra u potpuno drukci-
jem 1 specificnom mediju — vodi. U vaterpolu su zastupljen
sve vrste kretanja i ciklicna i aciklicna karaktera, sa vrlo
sloZzenim motoric¢kim i taktickim zahtjevima. Visok nivo
efikasnosti 1 sportskog nadigravanja u vaterpolu zahtijeva
maksimalnu ovladanost svim tehnicko-taktickim elementi-
ma, visok nivo tjelesne pripremljenosti, a koja se zasniva
na odredenim morfoloskim odlikama, motori¢kim, funk-
cionalnim sposobnostima i drugim antropoloskim karakte-
ristikama (Dopsaj, 1993). Ako se posmatra vaterpolo igra
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the aspect of energy capacity, we can esstablished that
the top water polo player need to have high developed
all three energy sistems (alactate, lactate and anaero-
bic), (Dopsaj and Matkovic, 1994). Also, during the
game player is doing lots of horizontal and vertical
moves with the ball or without her, with or without
contact with opponent player (Dopsaj and Matkov-
ic,1999).

Knowing all these factors in long term develop-
ment of young players are precondition for quality pro-
gram, with optimum material basis, and personnel po-
tencial. Falk,B.,Lidor,R.,Lander,Y., and Lang,B. (2004)
were studied problem of identification talents and early
development of young players. Melchiorri,G., Padua,
E., Sardella, F., Manzi, V., Tancredi, V., and Bonifazi,
M. (2010) were analiysing physiological profile od
water polo player and they get results of dependence
physiological variables and quality level of players.
Sekulic, D., Zenic, N., and Markovic, G. (2005) were
using non-linear analise and they determined connec-
tion between anthropometric variables and indicator of
motoric indurance. Researches that suit to this theme
are not find wich shows on actuality and interest of this
science artical.

MEeTHODS OF RESEARCH

Sample of respondents

Total semple of respondents is 50 players from
swimming-water polo club ,,Dabar” from Sarajevo at
age of 12-14 years, they are sepperated in two groups.
In first group there is 25 swimmers and in second group
there is 25 water polo players at age 12-14 years. All
respondents are acitve in training process. We analised
time of speed swimming in al disciplines on 25m, 50m
and 100m.

Sample of variables

Every respondent was tested and his speed was
measured in craul technique on three different lenght
wich represent criterion variables:

1. Speed swimming in craul technique on 25m

(BK25M)

2. Speed swimming in craul technique on 50m
(BK50M)

3. Speed swimming in craul technique on 100m
(BK100M)

Decription of research
- All respodents had the same terms for testing
- Testing was completed in time period from 18:00

moze se primjetiti da igraci uglavnom plivaju kratke dionica
sa maksimalnim moguc¢nostima i razli¢itim tehnikama. Uz
vremensko ogranicenje igre, i ukupan preplivani obim, sa
aspekta energetskih kapaciteta, moze se tvrditi da vrhunski
vaterpolo igra¢ mora posjedovati visoko razvijena sva tri
energetska sistema (alaktatni, laktatni 1 acrobni), (Dopsaj
& M atkovi¢, 1994). Takode, to kom utak mic e igrac izv odi
veliki broj kretanja u vodi u horizontalnom i vertikalnom
poloZzaju, sa loptom ili bez nje, sa ili bez kontakta sa protiv-
nickim igracem (Dopsaj & Matkovi¢, 1999).

Poznavanje svih ¢imbenika u dugoro¢nom razvoju
mladih igraca, pravovremenosti u razvoju odredenih mo-
torickih sposobnosti u tzv. senzitivnim fazama preduvijet
su za kvalitetan program, naravno uz optimalnu materijal-
nu bazu i kadrovski potencijal. Falk, B., Lidor, R., Lander,
Y., & Lang, B. (2004) proucavali su problem identifikacije
talenata i ranog razvoja mladih igraca. Melchiorri, G., Pa-
dua, E., Sardella, F., Manzi, V., Tancredi, V., & Bonifazi,
M. (2010) analizirali su fizioloski profil vaterpolo igraca i
dobili podatke o zavisnosti fizioloskih varijabli i kvalita-
tivne razine igraca. Sekuli¢, D., Zenic, N., & Markovic,
G. (2005) primjenom ne-linearne analize utvrdili su po-
vezanost izmedu antropometrijskih varijabli 1 pokazatelja
motoricke izdrZljivosti. Istrazivanja i radovi koji odgova-
raju problematici ovog rada nisu pronadeni Sto ukazuje na
aktualnost i zanimljivost ovoga znanstvenog priloga.

METODE ISTRAZIVANJA

Uzorak ispitanika

Ukupan uzorak ispitanika ¢inilo je 50 ispitanika Pli-
vacko-vaterpolo kluba “ Dabar” iz Sarajeva uzrasne dobi
12-14 godina, podijeljen je na dvije grupe od kojih je prvu
grupu ¢inilo 25 plivaca i drugu grupu 25 vaterpolista uzra-
sne dobi 12 — 14 godina. Svi ispitanici su ukljuceni u siste-
matski trenazni proces. Analizirano je vrijeme brzine svih
ispitanika u disciplinama na 25m, 50m i 100m.

Uzorak varijabli

Svaki ispitanik je pojedinacno testiran i mjerena je
brzina preplivavanja kraul tehnikom tri dionice koje su
predstavljale kriterijske varijable i to.

1. Brzina plivanja kraul tehnikom na 25 metara

(BK25M).

2. Brzina plivanja kraul tehnikom na 50 metara
(BK50M).

3. Brzina plivanja kraul tehnikom na 100 metara
(BK100M).

Opis istraZivanja
- Svi ispitanici su imali iste uslove za testiranje.
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to 21:00 at the same day

- They were seperated in many groups during test-
ing

- Swimmers were swimming-swimmers crawl,
water polo players swimmed-water polo crawl

- Testing was complete in a pool where the temper-
ature of water was 27°C, moisture of the space-
58,7%, air temperature — 29,64°C and concentra-
tion of chlorine 0.5 mg/L, wich is in acceptable
terms

- Firstly they were tested on 25m, than on 50m and
at the end on 100m

- All data were entered in measured lists of every
respodent

METHODS OF PROCESSING RESULTS

Results that we got were processed in program
packet SPSS 12.0 for Windows. For all variables we cal-
culated the main statistical parameters:

- Mean-arithmetic mean

- Min-min result of measurement

- Max- max result of measurement

- Rang

- Std. Dev.- standard deviation

- Skewness

- Kurtosis

For establishment of diferences in speed swimming
with crawl technique on 25m, 50m and 100m between
swimmers and water polo players we used T-test analise
of results for endenepdent samples.

REsuLTS

Swimming on 25m (BK25M) was performed
with start jump and finishing on the end of the pool.
Swimming on 50m (BK50M) was performed with start
jump and with turn on 25m.

Swimming on 100m (BK100M) was performed
also with start jump and with turns on every 25m. Time
measuring for all lenghts was measured manualy (chro-
nometer) with exactness of 1/10 seconds.

In table 1. Is showed main descriptive statistic
parameters of applied variables for both group of
respondents (swimmers and water polo players). In
this analise we can see that the respondents wich
belong in group of swimmers have better results.
Average speed for swimmers on 25m is 14,2 sec,
average speed for water polo players 17,2sec. When
we watch min and max results there is a big differ-
ence in speed, we can see that the swimmers are
much faster than water polo players. Min result for
swimmers id 12,07sec, min result for water polo

- Testiranje je izvrSeno u vremenu od 18:00 do
21:00 istog dana.

- Podjeljeni u vise grupa prilikom testiranja.

- Plivaci su plivali — plivacki kraul, a veterpolisti
vaterpolo kraul.

- Testiranje je izvrSeno u bazenu u kojem je tem-
peratura vode bila - 27° C, vlaznost prostora-
58,70%, temperatura vazduha - 29,64 C ° i kon-
centracija hlora 0,5 mg/L, $to je bilo u prihvatlji-
vim granicama.

- Testiranje brzine plivanja je prvo izvrSeno na 25
metara za sve ispitanike, zatim na 50 metara i na
kraju na 100 metara.

- Svi podaci su uneseni u mjerene liste svakog is-
pitanika

METODE OBRADE PODATAKA

Obrada dobivenih podataka vrsena je u programskom
paketu SPSS 12.0 for Windows. Za sve primijenjene varija-
ble izracunati su osnovni statisticki deskriptivni parametri:

- Mean — aritmeticka sredina,

- Min — minimalni rezultat mjerenja,

- Max — maksimalni rezultat mjerenja,

- Rang — Raspon

- Std. Dev. — standardna devijacija.

- Skewness — koeficijent simetri¢nosti

- Kurtosis — koeficijent spljoStenosti.

Za utvrdivanje razlika u brzini plivanja kraul teh-
nikom na dionicama 25m, 50m i 100m kraul tehnikom
izmedu plivaca 1 vaterpolista primijenjena je analiza re-
zultata T-testa za nezavisne uzorke.

REZULTATI

Dionica plivanja na 25m (BK25M) se izvodila sa star-
tnim skokom i zavrSavala na kraju bazena. Dionica plivanja na
50m (BK50M) se izvodila sa startnim skokom i okretom na
25 metara, a dionica plivanja na 100m (BK100M) se izvodila
takode sa startnim skokom i okretima na svakih 25 m. Mjere-
nje vremena za sve dionice plivanja vrseno je ru¢no (hronome-
trom) s tatnos¢u od 1/10 sekunde.

U tabeli 1 prikazani su osnovni centralni i disperzioni pa-
rametri primijenjenih varijabli za obje grupe ispitanika (plivaci
i vaterpolisti). Analizom osnovnih centralnih i disperzionih pa-
rametara rezultata plivanja na 25m (BK25M) kraul tehnikom
moze se vidjeti da ispitanici koji pripadaju grupi plivaca imaju
bolje prosjecene rezultate od grupe ispitanika vaterpolista, jer
su prosjecna vrijednost rezultatia plivanja na 25m kod plivaca
14,2 seck, a kod vaterpolista 17,2 sek. Uvidom u vrijednosti
minimalnih (Min) i maksimalnih (Max) rezultata uocljiva je ra-
zlika u korist grupe ispitanika plivaca. Minimalni rezultat kod
plivaca iznosi 12,0 sek., a kod vaterpolista 16,0 sek. Najkraci
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Table 1. Main descriptive statistic parameters of applied
variables for both group of respondents (swimmers and water

Tabela 1. Osnovni deskriptivni statisticki parametri primi-
jenjenih varijabli za obje grupe ispitanika (plivaca i vater-

polo players) polista)
Descriptive Statistics
N Range Min Max Mean Std. dev. Variance Skewness Kurtosis
Statistic  Statistic  Statistic  Statistic  Statistic  Std. Error Statistic Statistic  Statistic  Std. Error  Statistic  Std. Error
BK25MP 25 5.00 12.00 17.00 14.20 .30 1.50 2.25 -.20 464 -.80 .902
BK50MP 25 11.08 26.10 37.18 29.33 .58 2.94 8.68 1.40 464 1.78 .902
BK100MP 25 8.93 59.27 68.20 63.84 .60 3.01 9.08 .05 464 -1.59 .902
BK25MV 25 2.00 16.00 18.00 17.20 15 .76 .58 -.36 464 -1.13 .902
BK50MV 25 9.00 31.00 40.00 36.72 .68 343 11.79 =77 464 -1.05 .902
BK100MV 25 13.23 64.77 78.00 69.48 712 3.62 13.16 1.45 464 1.87 .902

Legend: N-number of respondents, Range, Min-minimum
result of measurement, Max-maximum result of measurement,
Mean-The arithmetic mean, Std.dev.- standard deviation,
Variance, Skewness- Measures of asymmetry, Kurtosis- Mea-
sure of elongation

players is 16,0sec. Standard deviation at swimmers
is 1,50 and at water polo players is 0,57. Range is
the simpliest but the least precised dispersion mea-
sure. Range at swimmers is bigger and it is 5,0 and
for water polo players is 2,0.

Variance as sum of quadrate deviations of empirical
results and arithmetic mean is bigger for swimmers and
itis 2,25 for water polo players is 0,58.

Analysing the main central and desperzion pa-
rameters of results in swimming crawl technique on
50m (BK50M) we can see that better average results
have swimmers, the average result in 50m for swim-
mers is 29,3sec, average results for water polo play-
ers is 36,72sec. When we watch min and max results
there is a big difference in speed, we can see that
the swimmers are much faster than water polo play-
ers. Min result for swimmers is 26,10sec, water polo
players min result is 31,0sec. Max result for swim-
mers is 37,18sec, max result for water polo players
is 40,0sec. Standard deviation for swimmers is 2,94,
for water polo players is 3,43. Range for swimmers
is bigger and it is 11,0, for water polo players is 9,0.
Variance for swimmers is 8,68, for water polo play-
ers 11,79.

Analysing the main central and desperzion param-
eters of results in swimming crawl technique on 100m
(BK100M) we can see that better average results have
swimmers, the average result in 100m for swimmers

Legenda: N-broj ispitanika, Range — rang, Min — minimalni

rezultat mjerenja, Max — maksimalni rezultat mjerenja, Mean

— aritmeticka sredina, Std. Dev. — standardna devijacija, vari-

ance — varijansa, Skewness — koeficijent asimetrije, Kurtosis
— koeficijent izduzenosti.

skok kod sportista je 125 cm, a kod ne sportista 91 cm. Mak-
simalni rezultat kod plivaca iznosi 17,0 sek., a kod vaterpolista
18,0 sek. Standardna devijacija (Std. Dev) kod plivaca iznosi
1.50. a kod vaterpolista 0,57. Opseg (Range, engl.) je najjedno-
stavnija, ali 1 najmanje precizna mjera disperzije. Kod plivaca
opseg je vedi i iznosi 5,0, a kod vaterpolista 2,0. Varijansa (Va-
riance) kao suma kvadriranih odstupanja empirijskih rezultata
1 aritmeticke sredine je veca kod plivaca i iznosi 2,25, a kod
vaterpolista 0,58. Imajuci u vidu da se radi o0 mjerenju vremena
plivanja kraul tehnikom na 25, 50 i 100m to manyji rezultat ima
bolju vrijednost.

Analizom osnovnih centralnih i disperzionih parametara
rezultata plivanja kraul tehnikom na 50m (BKS0M), moze se
vidjeti da bolje prosjecne vrijednosti rezultata imaju ispitanici
koji pripadaju grupi plivaca u odnosu na grupu ispitanika va-
terpolista, jer su prosjecna vrijednost rezultata plivanja na 50m
kod plivaca 29,33 sek, a kod vaterpolista 36.72 sek. Uvidom
u vrijednosti minimalnih (Min) i maksimalnih (Max) rezultata
uocljiva je razlika u korist grupe ispitanika plivaca. Minimalni
rezultat kod plivaca iznosi 26,10 sek., a kod vaterpolista 31,0
sek. Maksimalni rezultat kod plivaca iznosi 37,18 sek., a kod
vaterpolista 40,0 sek. Standardna devijacija (Std. Dev) kod pli-
vaca iznosi 2,94, a kod vaterpolista 3,43. Opseg (Range) kod
plivaca je veci i iznosi 11,0, a kod vaterpolista 9,0. Varijansa
(Variance) kod plivaca iznosi 8,68, a kod vaterpolista 11,79.

Analizom osnovnih centralnih i disperzionih parametara
rezultata plivanja na 100m (BK100M) kraul tehnikom moze
se vidjeti da ispitanici koji pripadaju grupi plivaca imaju bolje
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is 63,84sec, for water polo players 69,84sec. Also all
others descriptive parameters are better at swimmers
than at water polo players.

By analising descriptive statistc parameter for
both groups we can say that swimmers have much bet-
ter results in speed swimming with crawl technique on
all lenghts (25m, 50m and 100m)

Table 2. Matrix intercorrelation of applied variables for gro-

prosjecene rezultate od grupe ispitanika vaterpolista, jer su pro-
sjecna vrijednost rezultata plivanja na 100m kod plivaca 63,84
sek, a kod vaterpolista 69,84 sek. Takode, 1 ostali deskriptivni
parametri su bolji kod grupe plivaca u odnosu na vaterpoliste.
Sve varijable imaju normalnu raspodjelu podataka.

Analizama deskriptivnih statistiCkih parametara obje gru-
pe ispitanika (tabela 1.) moze se konstatovati da su plivaci po-
stigli bolje rezultate u brzini preplivavanja kraul tehnikom svih
dionica (25, 50 i 100m) u odnosu na vaterpoliste.

Tabela 2. Matrica interkorelacija primijenjenih varijabli kod

up of swimmers grupe plivaca
Correlations
BK25MP BK50MP BK100MP

Pearson Correlation 1.00 -.096 .350
BK25MP Sig. (2-tailed) 648 .086

N 25 25 25

Pearson Correlation -.096 1.00 -252
BK50MP Sig. (2-tailed) 648 225

N 25 25 25

Pearson Correlation .350 -.252 1.00
BK100MP Sig. (2-tailed) .086 225

N 25 25 25

Legend: Pearson Correlation-coefficient of colerration, Sig.-
significance, N-number of respondents

Analysing of Matrix intercolutions of applied va-
riables for group of swimmers We can say that there is
no significant statistic relationship, the reason is that co-
lerration coefficients are statisicly insignificant.

Table 3. Matrix correlation for group of water polo players

Legenda: Pearson Correlation — koeficijent korelacije, Sig. —
znacajnost, N - broj ispitanika

Analizom matrice interkorelacije primijenjenih va-
rijabli kod grupe plivaca moze se konstatovati da nema
statisticki znacajne povezanosti, jer su korelacioni koefi-
cijenti statisticki beznacajni.

Tabela 3. Matrica korelacija za grupu vaterpolista

Correlations
BK25MV BK50MV BK100MV

Pearson Correlation 1.00 -.010 120
BK25MV Sig. (2-tailed) .964 567

N 25 25 25

Pearson Correlation -.010 1.00 465
BK50MV Sig. (2-tailed) 964 .019

N 25 25 25

Pearson Correlation 120 465 1.00
BK100MV Sig. (2-tailed) 567 019

N 25 25 25

*. Correlation is significant at the 0.05 level (2-tailed).

Legend: Pearson Correlation-coefficient colerration, Sig-si-
gnificance, N-number of respondents

Analysing of Matrix intercolutions of applied va-
riables for group of water polo players, we can say that
there is significant statistic relationship between speed
swimming crawl technique on 50m and speed swimming
crawl technique on 100m.

Legenda: Pearson Correlation — koeficijent korelacije, Sig. —
znacajnost, N - broj ispitanika

Analizom matrice interkorelacije primijenjenih va-
rijabli kod grupe vaterpolista moze se uociti statisticki
znacajna povezanost izmedu brzine plivanja kraul tehni-
kom na 50 m i brzine plivanja na 100m, jer je koeficijent
povezanosti statisticki znacajan i iznosi ,47. Ostali koe-
ficijenti korelacije statisticki nisu znacajni.
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Table 4. Analise of T-test results

Tabela 4 Analiza rezultata T-testa

Independent Sample Test
Levgne’s Testl Jobpe t-test for Equality of Means
lity of Variances
95% Confidence
F Sig. t df Si%ie(gita' Difl}’cleer::ce [?ltf(:eirr:g; Interval of the Difference
Lower Upper
BPK25M Equal variances assumed 7.81 .007 -8.91 48 .000 -3.00 33 -3.67 -2.32
Equal variances not assumed -8.91 35.66 .000 -3.00 .33 -3.68 -2.31
BPK50M Equal variances assumed 3.15 .082 -8.15 48 .000 -7.38 .90 -9.20 -5.56
Equal variances not assumed -8.15 46.92 .000 -7.38 .90 -9.20 -5.56
BPKA00M Equal variances assumed 12 122 -5.97 48 .000 -5.63 .94 -7.53 -3.74
Equal variances not assumed -5.97 46.43 .000 -5.63 .94 -7.53 -3.73

Legenda: t - T test, df - stepeni slobode, Sig.- nivo statisticke
znacajnosti), Mean Difference - razlika aritmetickih sredina,
Std. Error Difference - standardna greska aritmetickih sredina)

In table 4. is showed the results of T-test for mea-
suring the speed in swimming on 25m, 50m and 100m
with crawl technique for group of swimmers and water
polo players. Based on this analise of T-test we can say
that there is statisticly significant difference in swimming
speed in all three lenghts (25m, 50m and 100m) between
swimmers and water polo players of the club ,,Dabar*
from Sarajevo. We can say that swimmers were faster in
statistic sgnificance 99%.

DiscussioN

Research results are expected and show us logical
development of speed in swimming for respondents.
It was expected that swimmers will get better results
in speed swimming crawl technique on 25m, 50m and
100m. Speed is motoric ability which is highly conditi-
oned by genetic code and it depends on relation betwe-
en fast contractile muscle fibers and slow contracile
muscle fibers which is genetic conditioned and it can
not be changed under the influence of training. Also, it
must be said that without right technique and coordina-
tion it could bring to stagnation in speed results and it
could bring speed barrier (Milanovic, 2017.) that is the
reason why learning the right technique should be first
and then we should develope speed. More we go in ana-
lising basic decriptive parameters it is visible that abso-
lute values of minimum, average and maximum result
of all applied variables (BK25M,BK50M,BK100M) go
to benefit for the swimmers group. Also it is not hard
to notice that the swimmers are more homogeneous gro-
up than water polo players group in speed on 50m and
100m. It is necessary to explain more why the swimmers
get better results in all measured swimming lenght.
The chosen sample of respondents ( swimmers and
water polo players) were in closely at the same time in

Legenda: t - T test, df - stepeni slobode, Sig.- nivo statisticke
znacajnosti), Mean Difference - razlika aritmetickih sredina,
Std. Error Difference - standardna greska aritmetickih sredina)

U tabeli 4 prikazani su rezultati T-testa za mjerenje br-
zine plivanja na dionici 25m, 50m i 100 m kraul tehnikom
za grupu ispitanika plivaca i grupu ispitanika vaterpolista.
Na osnovu analize rezultata T-testa moze se konstatovati da
je postoji statisticki znacajna razlika u brzini plivanja u sve
tri testirane dionice (25m, 50m i 100m) izmedu plivaca i
vaterpolista Plivacko-vaterpolo kluba “Dabar” iz Sarajeva,
u korist plivaca na nivou statisticke znacajnosti od 99%.

Diskusiia

Dobijeni rezultati istrazivanja su ocekivani i
ukazuju na logiCnosti u razvoju brzine plivanja kod
tretiranih ispitanika. Naime, bilo je za ocekivati da ¢e pli-
vaci posti¢i bolje rezultate u brzini plivanja kraul tehni-
kom na dionicama 25m, 50m i 100m. Brzina je motoricka
sposobnost koja je visokim koeficijentom uslovljena ge-
netskim kodom i zavisi od odnosa brzokontraktilnih i spo-
rokontraktilnih misi¢nih vlakana koji je genetski uslovljen
i nemoze se mijenjati pod uticajem trenaznog rada. Uz to
treba istaci da bez pravilne tehnike i koordinacije vrlo brzo
dolazi do stagnacije rezultata u brzini i pojave brzinske
barijere (Milanovi¢, 2007.) zbog Cega je ucenje tehnike
osnova prije pocetka rada na razvoju brzine.

Detaljnijom analizom osnovnih deskriptivnih parame-
tara uocljivo je da apsolutne vrijednosti minimalnog, pro-
sje¢nog 1 maksimalnog rezultata svih primijenjenih varijabli
(BK25M, BK50M, BK100M) idu u prilog grupi ispitanika
koji pripadaju grupi plivaca. Takode, nije tesko uociti da su
plivaci homogenija grupa od grupe vaterpolista u brzini pli-
vanja na 50m i 100m. Potrebno je detaljnije pojasniti zbog
¢ega su plivaci postigli bolje rezultate u brzini plivanja u
svim mjerenim dinocama plivanja.

Odabrani uzorak ispitanika (plivaci i vaterpolisti) su u
pribliznom istom vremenskom trenaznom procesu koji suu
prvoj godini treniranja imali zajednicki plan i program obuke
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training process, who in the first training year had the
same plan and program of training swimming tehiques.
After first year of training together on swimming teh-
nuiques, swimmers continued perfecting swimming
techniques, water polo players had specific training pro-
gram which included perfecting water polo crawl tech-
nique and other techniques in water polo game. The posi-
tion of the body is very important for the swimmers, spe-
cially establishing a favorable position, so the swimmer
would not waste its energy on holding on the water sur-
face and relativley high level of utilization. The position
of the body is almost horizontal which provides mimi-
mal resistance, that is the best hydrodynamic position.
Body position in water polo crawl technique is little bit
different because the angle between the longitudinal
part of the body and water surface is higher because of
the ball management and pasing the ball, that is the re-
ason why water polo is physiological and psyhological
demanding sport. During the training process swimmers
can use group and individual way of work, where we can
use more time for correction swimmers technique, unlike
water polo players werhe the time can be used to correct
tehniqueof every swimmer, while in case of waterpolo
players the time must be used also for tehniqual elements
of the game. (Leko and Zoretic, 2010). That kind of
approach may result with better average technique results.
Anderson, Hopkins, Roberts and Pyne (2008) also say
that combination of fitness and technique could be very
important for competitive acomplishments. Making
better assumptions for speed development in swimming
means that swimmers need to have bigger level of basic
motoric abilities wich can be achieved with continuos
work and knowing the laws and principles of swimmers
training proces . Also knowing the laws of growing and
development of a child is important, as wel as monitoring
progress under the influence of training with the clear go-
als. (Zoretic, D., Wertheimer, V., Fajdetic, M. 2010).

CoNcCLUSION

The conclusion is that if we could extend support
phase and the main (propulsion) phase we could get much
better results in speed swimming with water polo crawl,
but again swimming crawl is more efficient in speed
swimming. We can assume that if water polo players
swimm with the ball (counterattack) they bring their head
in the water they would reduce frontal resistance and
they would bring their body closer ideal position in wa-
ter and with that they would increase speed swimming.
But we also must say that if water polo players put their
head in water they will have problem with opponents.

tehnike plivanja. Poslije prve godine zajednickog trenaznog
rada na usvajanju tehnika plivanja, plivaci su nastavili rad
na usavrSavanju tehnike plivanja, dok je vaterpolistima
ukljucen specifi¢ni program obuke koji je uklju¢ivao ovla-
davanjem vaterpolo kraul tehnikom plivanja i drugim tehni-
kama vaterpolo igre. Za plivaca je veoma vazan polozaj
tijela, narocito uspostavljanje povoljnog polozaja, kako bi
manje trosio svoju energiju za svoje odrzavanje na povrsini
vode i relativno visokog nivoa iskoristenosti. Polozaj tijela
u vodi je gotovo u horizontalnom polozaju §to obezbjeduje
minimalni otpor, tj. najpovoljniji hidrodinamicki poloZzaj.
Polozaja tijela kod vaterpolo kraul tehnike kojom se sluze
vatepolisti se nesto razlikuje, jer je ugao izmedu uzduzne
ose tijela i povrSine vode veci zbog vodenja lopte, doda-
vanja lopte i izvodenje drugih tehnickih elemenata, zbog
cega se vaterpolo sport ubraja u fizioloski i psiholoski
veoma zahtjevan i mentalno izazovan sport (Snyder, 2008).
Takode, specifi¢nost vaterpolo kraul tehnike plivanja odnosi
se 1 na izvodenje faze propulzije u kojoj se prilikom faze
prenosa ruke po novi zaveslaj primjecuje kraca trajektorija
kretanja ruke, a samim tim i ulazak u narednu fazu je ne-
Sto kraci §to dovodi do toga da je faza podupiranja i glavna
(propulzivna) faza nedovoljno iskoristena. Ramena su nesto
vise podignita prema gore ¢ime se povecava i ¢eoni otpor
Sto usporava brzinu plivanja vaterpolista.

Dok su vaterpolisti trebali usvajati i nove elemente
tehnike vaterpolo sporta, dotle su plivaci bili usmjereni na
kontinuirano usavrsavanje tehnike ukljucujuci i medusobnu
takmicarsku komponentu ¢ime su stvorili bolje pretpostav-
ke za brze plivanje na pomenutim dionicama, Sto bi mogao
biti moguci razloga boljih rezultata kod grupe plivaca.

Takode, treba imati u vidu i biomehanicke principe po-
lozaja tijela tijela u vodi kod plivac¢a koje je gotovo u hori-
zontalnom polozaju i polozaja tijela kod vaterpolo kraul teh-
nike kod koje je ugao izmedu uzduzne ose tijela i povrSine
vode veci zbog vodenja lopte, dodavanja lopte i dr. u odnosu
na polozaj tijela plivaca. Dosadasnja istrazivanja (Snyder,
2008) ukazuju da je vaterpolo sport fizioloski i psiholoski
veoma zahtjevan i mentalno izazovan sport.

U toku trenaznog procesa kod plivaca se vise moze
koristiti grupni i1 individualni oblik rada, gdje se vise vre-
mena moze Koristiti za korekciju tehnike svakog plivaca,
za razliku kod vaterpolista gdje se moralo voditi racuna i
na tehnicke elemenata koji ¢ine samu igru (Leko i Zoretic,
2010.). Takav pristup moze uvijek rezultirati boljim prosjec-
nim ocjenama usvojenosti tehnike, a ujedno i biti korektor u
poboljsanju rezultata brzine plivanja.

Anderson, Hopkins, Roberts i Pyne (2008) takode na-
vode da je kombinacija kondicionih i tehnickih faktora vaz-
na za takmicarska dostignuca.
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This kind of leading of ball should be tried in friendly
games, on that way we could see his efficiency. We need
to approach this team by setting new goal and we need to
prove this scientifically and send results to experts from
water polo sport.
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Abstract: The subject of this research is connection be-
tween EDC/HRE key concepts and physical education.
The aim is to examine students’ sensibility in recognition
the significance of special key concept and realizing a
possibility of its implementation in school work within
the physical education course. Data were collected in the
school year 2016/2017 and elaborated by qualitative re-
search methods. The Conclusion is that students do not
recognise the connection between special key concept
and school practice and they are not ready to implement
them. They see school as community suitable for practic-
ing knowledge and skills in field of EDC/HRE.

Key words: EDC/HRE key concepts, Physical Educa-
tion, School, Teaching.

INTRODUCTION

Education for Human Rights in primary and secon-
dary educational level is worldwide program developed
after ending the Decade for Human Rights (1995-2004).
In Southeast Europe, education for democratic citizenship
began with the training of teachers from Bosnia and Her-
zegovina with the aim of “supporting the process of peace
making” (Gollob, Krapt 2008, 9). The positive outcomes
of the programme enabled its dissemination to all states
members of the Council of Europe, in order to fully im-
plement the terms and recommendations of the Charter of
Education for Democratic Citizenship and Human Rights
FEducation at national, intra national, counties, cantons,
entities, provinces and other communities. During 2007.
OHCHR, UNESCO and OSCE decided that the context of
human rights is ready to join the education for democratic
citizenship, emphasizing that they should be part of every
man’s education from his/her early years (Battaini Drago-
ni 2016). As institution, school has been recognized to pro-
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Apstrakt: Predmet rada je povezivanje kljucnih kon-
cepata EDC/HRE sa fizickim vaspitanjem sa ciljem pro-
cene senzibilisanosti studenata za prepoznavanje znacaja
konkretnog kljucnog koncepta i uvidanja mogucnosti
za njegovu primenu u nastavnom radu u okviru pred-
meta fizicko vaspitanje. Podaci su prikupljeni u skolskoj
2016/2017. godini i obradeni metodama kvalitativnog
istrazivanja. Zakljucak je da studenti ne prepoznaju vezu
izmedu konkretnog kljucnog koncepta i nastavne prakse
i da ne iskazuju spremnost da ih koriste. Skolu vide kao
zajednicu pogodnu za upraznjavanje znanja i vestina iz
oblasti demokratskog gradanstva i ljudskih prava.
Kljucne reci: Kljucni koncepti EDC/HRE, fizicko
vaspitanje, skola, nastava.

Uvop

Ostvarivanje obrazovanja za ljudska prava u pr-
vom i drugom nivou Skolskih sistema svih zemalja sveta,
svetski je program koji je nastao nakon zavrsetka Dekade
obrazovanja za ljudska prava (1995-2004). Na podrucju
jugoistocne Evrope obrazovanje za demokratsko gradan-
stvo je zapocelo obukom nastavnika iz Bosne i Hercego-
vine sa ciljem da se kroz njega ,,podrzi proces izgradnje
mira“ (Gollob, Krapf 2008, 9). Pozitivni ishodi programa
su omogucili njegovo Sirenje na sve drzave ¢lanice Sa-
veta Evrope, kako bi se na nacionalnom nivou i u okviru
unutarnacionalnih okruga, kantona, entiteta, pokrajina i
drugih oblika zajednica u potpunosti primenjivale odred-
be i preporuke iz Povelje o obrazovanju za demokratsko
gradanstvo i obrazovanju za ljudska prava. Savet Evro-
pe, Visoki komesarijat za ljudska prava (OHCHR), UNE-
SKO i OEBS su tokom 2007. godine doneli odluku da se
obrazovanju za demokratsko gradanstvo pridruzi i kon-
tekst ljudskih prava, uz napomenu da treba da budu deo
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vide education which will help children to grow and live
in the world of differences which, if they are properly un-
derstood, do not divide but enrich people (Zukovi¢, 2006).

EDC/HRE Kty CONCEPTS THROUGH THE

Prism oF PHYSICAL EDUCATION

Education for Democratic Citizenship (EDC) mostly
refers to democratic rights and responsibilities and is focu-
sed on the role of young people in particular community.
Human Rights Education (HRE) is engaged in broader
range of human rights and main freedoms in every part
of human life (Gollob, Krapf, Olafsdottir & Weidinger,
2010). Concepts of democracy and human rights are per-
vading trough all 9 EDC/HRE key concepts: 1. Equality,
2. Responsibility, 3. Diversity and Pluralism, 4. Rights
and Freedom, 5. Conflict, 6. Media, 7. Rules and Law, 8.
Identity, 9. Government and Politics. They can be studied
either vertical and adapt to the level of student’s understan-
ding and different ages, and horizontal, when they create
a broad network of understanding. They can be applied
in one or more subjects, teachers can include them in te-
aching contents by their own choice, enabling acquire pro-
cedural knowledge which includes reasonable processes
which child can be understandable to every child (Stoja-
novi¢, Nedimovi¢, Sturza Mili¢, 2016).

Most of the recent research studies were directed to
assessment of sport’s impact to quality of life (of sportsmen)
in regards to persons age (Oxyzoglou, Oxyzoglou, 2011;
Nesi¢, Srdi¢, Jezdimirovi¢, 2016; Benson, Bruner, 2018;
Jones, 2018). A common fact to all is that sport is initiator
of vide spectre of activities and action which support soci-
al inclusion, decrease the level of racism, violence and xe-
nophobia and contributes to development of gender equa-
lity (European Commission, 2007; Spaaij, Magee, Jeanes,
2014). Physical education in teaching process is seen as
one of five fields of education and understood as outco-
me of holistic implementation of knowledge, skills and
attitudes of physical education, i.e. lifetime values (Lazi¢,
Popov, 2016; Doki¢, 2017). It follows the motion as natu-
ral necessity of human body through which child / student
learn about environment, understand causal relations and
change perception of reality. Physical education has irre-
placeable role in all activities which contribute to forming
the motor habits and consciences development of physical
and psychic health, achieving the positive influence to co-
gnitive functioning (Popov, Jakovljev, 2017).

METHOD
The research was provided in school 2016/2017
year in within teaching subject Pedagogy of Sport and

obrazovanja svakog ¢oveka od najranijih godina (Batta-
ini Dragoni 2016). Skola je pozvana da pruzi vaspitanje
i obrazovanje koje ¢e pomo¢i odrastanju i zivljenju u
svetu razlicitosti koje, ako su pravilno shvacene, ne dele
nego obogacuju ljude (Zukovi¢, 2006).

Kvrsu¢nt koncepTi EDC/HRE kRrOZ PRIZMU

FIZICKOG VASPITANJA

Obrazovanje za demokratsko gradanstvo (EDC) se
u najvecoj meri odnosi na demokratska prava i na od-
govornosti i usmereno je vise na ulogu mladih u zajed-
nici. Obrazovanje za ljudska prava (HRE) se bavi Sirim
spektrom ljudskih prava i osnovnih sloboda u svakom
podru¢ju ljudskog Zivota (Gollob, Krapf, Olafsdottir &
Weidinger, 2010). Pojmovi demokratije i ljudskih prava
se prozimaju kroz svih devet klju¢nih koncepata EDC/
HRE: 1. jednakost, 2. odgovornost, 3. razli¢itost i mnos-
tvo, 4. prava i slobode, 5. konflikti, 6. mediji, 7. pravila
i zakoni, 8. identitet, 9. vlast i politika. Mogu se izuca-
vati vertikalno 1 prilagoditi nivou razumevanja ucenika i
razli¢itim uzrastima i horizontalno, kada stvaraju mrezu
razumevanja. Primenjivi su u jednom ili u vise predmeta,
anastavnici ih po sopstvenom izboru ukljucuju u sadrzaj,
omogucavajuci sticanje proceduralnih znanja koja u sebe
ukljucuju svrhovite procese koje dete razume (Stojano-
vi¢, Nedimovi¢, Sturza Mili¢, 2016).

Vecina dosadasnjih studija se bavila procenom uti-
caja sporta na kvalitet Zivota (sportista) u odnosu na zi-
votnu dob (Oxyzoglou, Oxyzoglou, 2011; Nesi¢, Srdi¢,
Jezdimirovi¢, 2016; Benson, Bruner, 2018; Jones, 2018).
Zajednicko za sve je da je sport pokretac Sirokog spektra
aktivnosti i delatnost koja podrzava socijalnu inkluziju,
smanjuje rasizam, nasilje i ksenofobiju i doprinosi ra-
zvoju rodne ravnopravnosti (European Comission, 2007;
Spaaij, Magee, Jeanes, 2014). U nastavnom procesu go-
vori se o fizickom vaspitanju koje se sagledava kao jedno
od pet vaspitnih oblasti i razume kao ishod holisticki pri-
menjenog znanja, umeca i stavova o fizickoj aktivnosti,
odnosno vrednostima za ceo zivot (Lazi¢, Popov, 2016;
boki¢, 2017). Prati pokret kao prirodnu potrebu ljudskog
tela uz koju dete/ucenik uci o okruzenju, razume uzroc-
no-posledi¢ne veze i menja percepciju stvarnosti. Ima
nezamenljivu ulogu u svim aktivnostima koje doprinose
formiranju motornih navika i razvoju svesti o fizickom 1
psihickom zdravlju, ostvarujuéi pozitivan uticaj na ko-
gnitivno funkcionisanje (Popov, Jakovljev, 2017).

METOD
Istrazivanje je realizovano u skolskoj 2016/2017.
godini u okviru nastavnog predmeta Pedagogija sporta
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Exercise, with students of 2™ year of undergraduate stu-
dies in the Faculty of Sport Sciences of the Pan-European
University Apeiron Banjaluka, in three educational cour-
ses: pedagogical-teaching, sport trainer, sport manager.
The subject of this research is connection between EDC/
HRE key concepts and physical education. The aim is
assessment of students’ sensibility in recognising signifi-
cance of special key concept and realizing possibility of
its implementation in school work within the subject of
physical education. Relevant data for this research were
student’s seminar papers which were elaborate by softwa-
re platform QDA Miner Lite 2.0, arranged for qualitative
researches. Student evaluated key concept Government
and Politics, Media, Conflict, Equality, Responsibility.

REsuLTs
The largest number of students in this research stu-

i vjezbanja, sa studentima 2. i 3. godine osnovnih studi-
ja Fakulteta sportskih nauka Panevropskog univerziteta
Apeiron Banjaluka, na smerovima pedagoSko-nastav-
ni, sportski trener i sportski menadzer. Predmet rada je
povezivanje klju¢nih koncepata EDC/HRE sa fizickim
vaspitanjem. Cilj je procena senzibilisanosti studenata za
prepoznavanje znacaja konkretnog klju¢nog koncepta i
uvidanje moguénosti za njegovu primenu u nastavnom
radu u okviru predmeta fizicko vaspitanje. Do podataka
za istrazivanje se dosSlo analizom sadrzaja seminarskih
radova studenata koji su obradeni upotrebom softverske
platforme QDA Miner Lite 2.0 namenjenoj kvalitativ-
nim istrazivanjima. Studenti su obradili klju¢ne koncepte
vlast i politika; mediji; konflikti; jednakost; odgovornost.

REzULTATI
Najveci broj studenata koji je uCestvovao u istra-

dy for teacher in physical education
(IMustration 1).

Illustration 1. Research sample according
to study programme

Key concepts distribution (illustration
2) shows that the most interest among
students was for government and

zivanju se obrazuje za pedagosko-na-
stavni smer u oblasti fizickog vaspita-
nja (Ilustracija 1).

Ilustracija 1. Uzorak istrazivanja prema
studijskom smeru

Distribucija klju¢nih koncepata
(Ilustracija 2) pokazuje da je najvece
interesovanje studenata bilo za vlast i

politics (42.9%), while others were

politiku (42,9%), dok su ostali klju¢ni

equally represented (per 14.3%).

Illustration 2. Representation of EDC/
HRE key concepts

Table 1 shows relation between
the chosen key concept and study pro-
gramme.

Jednakost

koncepti bili ravnomerno zastupljeni
(po 14,3%).

Ilustracija 2. Zastupljenost kljucnih kon-
cepata EDC/HRE

U tabeli 1 je prikazan odnos iza-
branog klju¢nog koncepta i studijskog
programa.

14,3%

Table 1. Key concepts according to study programme.

Tabela 1. Kljucni koncepti prema studijskom smeru

Broj jedinica / Number of

Kljuéni koncept / Key concept units

Studijski smer / Study programme

Vlast i politika / Government and Politics 3

Sportski menadzer (1), Pedagosko-nastavni (2) / Sport manager (1), Pedagogical-teaching (2)

Mediji / Media 1 Sportski trener / Sport trainer

Konflikti / Conflict 1 Sportski menadzer / Sport manager

Jednakost / Equality 1 Pedagosko-nastavni / Pedagogical-teaching
1

Odgovornost / Responsibility

Pedagosko-nastavni / edagogical-teaching
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Distribution of the introduction
code in the field of physical education
showed that students in 42.9% introduce
the special key concept in school, i.e. in
the field of physical education (illustrati-
on 3). They do this for key concepts con-
flict, responsibility and equality.

Hllustration 3. Introduce / do not introdu-
ce the EDC/HRE key concept in school /
teaching of physical education

Distribucija koda Uvodi u oblast
fizickog vaspitanja pokazala je da stu-
denti u 42,9% uvode konkretan kljuc-
ni koncept u skolu, odnosno u oblast
fizickog vaspitanja (Ilustracija 3). To
¢ine za klju¢ne koncepte konflikti, od-
govornost i jednakost.

Ilustracija 3. Uvodi / ne uvodi kljucni
koncept EDC/HRE u Skolu / nastavu fizic-
kog vaspitanja

Observing the same code from the aspect of study
programme it is obvious that connection between theore-
tically evaluated EDC/HRE key concept and possibility
of its implementation in physical education in school has
been established in two students works from pedagogical-
teaching study programme (28.6% of sample) and in one
from sport manager study programme (14,3% of sample).

DiscussioN

The students precisely described the special key
concept and in 52.1% stopped at that point, with no im-
provement in further ‘transfer’ in the teaching practice.
Those who did it explained it in certain way:

Key concept Conflict: “Nonviolent solution is somet-
hing to strive in conflict resolution. It will be more difficult
to solve the conflict if one side wants to defeat the other
one. Conflict doesn not have to take negative foretoken.
Often, without conflict there are no new solutions”.

Key concept Responsibility: “By studying ecology
children learn how to live with it and what it means.
From an ecological point of view, education contributes
a lot to environment in the future. Children should be
supported to consider their results and experiences and
to agree about what the expression ‘taking responsibility’
means”.

Key concept Equality: “Students in schools learn to
introduce and accept each other. They discover common
characteristics they were not aware before. It is very im-
portant that teacher direct and advise children to accept
different student, since he/she is the same like others, at
the end, we are humans”.

The conclusion is that students see key concepts more
as set of principles of personal responsibility and healthy
life styles than frameworks of physical education in scho-
ols. In this way, they are approaching the accomplishment
of the educational task of physical education mentioned
in other studies (Hackney, 2006; Poki¢, 2017; Popov,
Jakovljev, 2017; Radevi¢, Vukadinovi¢, 2017). The lack

Kada se isti kod posmatra sa aspekta studijskog pro-
grama, primecuje se da je veza izmedu teorijski obrade-
nog kljuénog koncepta EDC/HRE i moguénosti njegove
primene u nastavi fizickog vaspitanja uspostavljena u
dva studentska rada sa pedagoSko-nastavnog studijskog
smera (28,6% ukupnog uzorka) i u jednom sa studijskog
smera sportski menadzer (14,3% ukupnog uzorka).

Diskusua

Studenti su vrlo precizno opisivali konkretan kljuc-
ni koncept i u 52,1% se zaustavljali na tom mestu, ne
nastavljajuci dalje u njihovo ’prebacivanje’ u konkretnu
nastavnu praksu. Oni koji su to ucinili objasnili su to na
slede¢i nacin:

Kljucni koncept Konflikti: ,,Nenasilno rjesenje je ne-
Sto Cemu treba teziti u rjeSavanju konflikta. Sukob ¢e biti
mnogo teze rjeSen ako jedna strana ima zelju da u toj situ-
aciji porazi onu drugu. Konflikt ne mora da nosi negativan
predznak. Cesto bez sukoba nema ni novih rjesenja.*

Kljucni koncept Odgovornost: ,,Ucenjem o eko-
logiji djeca uce kako se zivi ekoloski i §ta se pod tim
podrazumjeva. Vaspitanje u ekoloskom smislu mnogo
doprinosi okolini u budué¢nosti. Djecu treba podstaci da
razmatraju svoje rezultate i iskustva, da se usaglasavaju
oko izraza ’preuzimanje odgovornosti’.*

Kljucni koncept Jednakost: ,,UcCenici u skolama uce
da upoznaju i prihvate jedni druge. Otkrivaju zajednicke
karakteristike kojih pre toga nisu bili svesni. Vazno je da
nastavnik dobro usmjerava i savjetuje decu da prihvate
ucenika koji je drugaciji od njih, jer je on isti kao i ostali
ucenici, na kraju, ljudi smo.*

Moze se zakljuciti da studenti klju¢ne koncepte sagle-
davaju pre kao principe licne odgovornosti i primenu zdra-
vih stilova Zivota nego kao okosnice rada u nastavi fizickog
vaspitanja. Time se priblizavaju ostvarenju vaspitnog zadat-
ka fiziCkog vaspitanja, o ¢emu je pisano i u drugim studija-
ma (Hackney, 2006; Doki¢, 2017; Popov, Jakovljev, 2017;
Radevi¢, Vukadinovi¢, 2017). Nedostatak istrazivanja tice
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of research concerns the size of the sample which can be
overcome in further researches, by providing conditions
in order to obtain larger and better balanced sample. The
advantage of research is in confirming students’ sensibility
in connecting the key concept and teaching practice. That
changes the role and responsibility of a teacher as well.

CoNcCLUSION

In task-based learning of academic writing and for the
purpose of specific subject, students has shown that they can
use more sources of information combining them at the same
time with different techniques. Analysing their seminar pa-
pers with obvious freedom of conclusion, they are still not
empowered to apply deductive method of conclusion and to
connect abstract key concept with teaching practice in school,
especially physical education. That is the reason why students
cannot see their role as creators of programme which improve
attitudes of physical education, setting them up as lifelong va-
lues. It is very significant that they connect this notion to the
school climate, confirming that they understand it as a mini
community, suitable for knowledge and skills implementati-
on from democratic citizenship and human rights.
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Abstract: The aim of the study was to analyze if there is
a connection between some anthropometric measrements
and a test for assessing aerobic ability in footballers of
different age categories. 65 players were subjected to
these measurements, of which 25 players aged 13-14
years (pioneers); 20 players aged 15-16 years (cadets)
and 20 players aged 17-18 years (juniors). By using
standard anthropometric instruments, body height, body
weight, median volume of the chest and aerobic endur-
ance were measured using a 20m “shuttle run” test. Us-
ing linear regression analysis, it was found that there is
no statistically significant effect of anthropometric vari-
ables on a variable (20m “shuttle run”) of all three age
players. In these ages, obviously some other characteris-
tics have more influence on the manifestation of aerobic
ability. The results of the research can be used by experts
in the field of sports in further planning and organizing
training contents.

Keywords: aerobic ability, anthropometry, football
players, connectivity.

INTRODUCTION

Measuring and monitoring the levels of aerobic en-
durance and morphological characteristics is an integral
part of training in most sports (Farraly, 1995a; Farraly,
1995b; Jones, 1997). At Loughborough University, in
1988, a 20m “shuttle run” test was presented as an easy
way to measure aerobic ability and aerobic oxygen con-
sumption (Bale, & Doust, 1992). The test has become
one of the most popular and most valid tests to date for
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SaZetak: Cilj istraZivanja bio je analizirati da li postoji
povezanost izmedu nekih antropometrijskih mara i testa
za procenu aerobne sposobnosti kod fudbalera razlicitih
izrasnih kategorija. Merenjima je bilo podvrgnuto 65
fudbalera, od toga 25 fudbalera uzrasta 13-14 godina
(pionira); 20 fudbalera uzrasta 15-16 godina (kade-
ta) i 20 fudbalera uzrasta 17-18 godina (omladinaca).
Koriséenjem standardnih antropometrijskih instrume-
nata izmereni su telesna visina, telesna masa, srednji
obim grudnog kosa i aerobna izdrzljivost pomocu testa
20m ,,shuttle run*. Primenom linearne regresione anal-
ize utvrdeno je da ne postoji statisticki znacajan uticaj
sistema antropometrijskih varijabli na varijablu (20m
., Shuttle run*) kod sva tri uzrasta fudbalera. U naveden-
im uzrastima ocito neke druge karakteristike vise uticu
na manifestaciju aerobne sposobnosti. Rezultati rada
mogu posluziti strucnjacina u oblasti sporta u daljem
planiranju i organizovanju trenaznih sadrzaja.
Kljucne reci: aerobna sposobnost, antropometrija,
fudbaleri, povezanost.

Uvob

Merenje i pracenje nivoa aerobne izdrzljivosti kao
i morfoloskih karakteristika je sastavni deo treninga u
vedini sportova (Farraly, 1995a i Farraly, 1995b; Jones,
1997). Na Loughborough University je davne 1988. go-
dine predstavljen test 20m ,,shuttle run kao jednostavan
nacin za merenje acrobne sposobnosti i acrobne potros-
nje kiseonika (Bale, & Doust, 1992). Test je postao je-
dan od najpopularnijih i najvalidnijih testova do danas za
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assessing the aerobic ability of athletes and can be used to
estimate maximum of oxygenation (aerobic endurance)
or VO,  He has several names by which is known in
the sports world, such as Multistage Fitness Test MSFT,
Beep Test, Bleep Test. The test is mostly for the purpose
of finding out the results of aerobic endurance. Aerobic
ability is an essential component in most sports. The test-
20m “shuttle run” was designed for individuals such as
footballers. This test provides scientifically verified infor-
mation on-site, enabling people who are monitoring and
measuring achievements in sports to effectively monitor
aerobic endurance.The equipment necessary for this kind
of test is minimal, and thus reduces access to laboratory
equipment, most commonly used by sports experts, and a
full estimate of aerobic capacity can be done without ma-
jor demands (Wilkinson, & Moore, 1995; Davis, 1996;
Brewer & Davis, 1998).

Football features a continuous flow of activities with
variable intensity and a very low coefficient of perfor-
mance according to the time of possession of the ball. A
football player during a match runs around 10 km (Reilly,
Clarus, & Stibbe, 1993; Mayhew, & Wenger, 1985). In
doing so, a light run (less than 11km/h, less than 80% of
the maximum oxygen consumption-VO, ) is represented
in the largest percentage of overall movements, followed
by walking and intense running (11-18 km/h; about 80%
VO,, ), then sprint (11-27 km/h; <85% VO, _ ). By the
nature of cyclical movements, this corresponds to aerobic
needs of about 80% of the maximum oxygen consumption
(Helgerud, Engen, & Wisloff, 2001). Maximum oxygen
consumption is the largest amount of oxygen a person can
take from the inhaled air during dynamic physical activity
that engages large muscle groups (Wagner, 1996). Run-
ning efficiency represents oxygen debt at a sub-maximal
exercise intensity and can vary as much as 20% for ath-
letes with approximate VO,  value. Good aerobic abil-
ity undoubtedly influences the performance of explosive
movements of the footballers, both in terms of quantity
(number of sprints), as well as the quality, that is, the inten-
sity and tempo of cyclical movements. Studies by Reilly,
Clarus, & Stibbe (1993b) show that, especially in football,
good aerobic capacity of an organism is one of the most
important preconditions for achieving top results. A sur-
vey conducted by Stankovic, Demir, & Hadziahmetovic
(2007a) indicates that pioneers have the worst results in
aerobic emdurance, and that cadets have the best aver-
age values. The authors also state that the basicanthropo-
metric characteristics were in negative correlations with
aerobic endurance in all three age groups of footballers.
Also results obtained by Bouchard, Dionne, Simoneau,

procenu aerobne sposobnosti sportista i moze se koristiti
za procenu maksimalnog unosa kiseonika (aerobne izdr-
Zljivosti) ili VO, _ . On ima nekoliko naziva preko kojih
se poznaje u svetu sporta, kao Sto su Multistage Fitness
Test, MSF'T, Beep Test, Bleep Test. Test je najvise u svrsi
saznanja rezultata aerobne izdrzljivosti. Aerobna sposob-
nost je bitna komponenta u vecini sportova. Test—20 m
»shuttle run® je i bio dizajniran za pojedince kao §to su
fudbaleri. Taj test daje naucne potvrdene informacije na
licu mesta, omogucéavajuci na taj nacin ljudima koji se
bave pracenje i merenjem dostignuca u sportu da efektiv-
no prate acrobnu izdrzljivost. Oprema neophodna za ova-
kvu vrstu testa je minimalna, te se na taj nacin smanjuje
pristup laboratorijskim uredajima, najceSce koriStenim
od strane stru¢njaka u sportu, a puna procena aecrobnog
kapaciteta se moze obaviti bez vecih zahteva (Wilkinson,
& Moore, 1995; Davis, 1996; Brewer, & Davis, 1998).
Fudbal karakterise kontinuiran tok aktivnosti sa
promenljivim intenzitetom i veoma niskim koeficijentom
uspesnosti prema vremenu posedovanja lopte. Fudbaler
u toku utakmice prede oko 10 km (Reilly, Clarus, & Stib-
be, 1993a; Mayhew, & Wenger, 1985). Pri tome je lagano
tréanje (manje od 1lkm/h; manje od 80% maksimalne
potroSnje kiseonika-VO, ) zastupljeno u najve¢em pro-
centu od ukupnih kretnih radnji, posle ¢ega idu hodanje
i intenzivno tréanje (11-18 km/h; oko 80% VO, _ ), a za-
tim sprint (11-27 km/h; <85%VO,_ ). Po prirodi cikli¢-
nih kretnih aktivnosti to odgovara aerobnim potrebama
od oko 80% maksimalne potrosnje kiseonika (Helgerud,
Engen, & Wisloff, 2001). Maksimalna potrosnja kiseo-
nika je najveca koli¢ina kiseonika koju osoba moze da
preuzme iz udahnutog vazduha tokom dinamicke fizicke
aktivnosti koja angazuje velike misSiéne grupe (Wagner,
1996). Ekonomicnost tréanja predstavlja kiseonicki dug
na submaksimalnom intenzitetu vezbanja i moze vari-
rati 1 preko 20% kod sportista sa pribliznom vrednos$cu
VO, . Dobra aerobna sposobnost nesumnjivo utice i na
izvodenje eksplozivnih kretnih radnji fudbalera, kako u
smislu kvantiteta (broj sprinteva), tako i kvaliteta, od-
nosno intenziteta i tempa ciklicnih kretnji. Istrazivanja
Reilly, Clarus & Stibbe (1993b) pokazuju da, posebno u
fudbalu, dobar aerobni kapacitet organizma predstavlja
jedan od najvaznijih preduslova za postizanje vrhunskih
rezultata. Istrazivanje sprovedeno od strane Stankovic,
Demir 1 Hadziahmetovi¢ (2007a) ukazuje da pioniri
poseduju najslabije rezultate u aerobnoj izdrzljivosti, a
da kadeti imaju najbolje prosecne vrednosti. Autori jo§
navode da su osnovne antropometrijske karakteristike
bile u negativnim korelacijama sa aerobnom izdrzljivo-
$¢u kod sve tri uzrasne grupe fudbalera. Kode nalazi do-
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Boulay, (1992a) indicate that morphological characteris-
tics have little impact on maximum aerobic endurance.The
inheritance can be interpreted as 25-50% of the variation
between the individuals,especially when comparing the
athletes, the difference in maximum oxygen consumption
and aerobic endurance is reduced to around 10% with in-
creasing age (Wilmore, & Costill, 2005). Maximum oxy-
gen consumption decreases with age, and the average drop
rate is usually accepted at a level of about 1% per year or
10% per decade after 25 years of age.

The aim of the research is to point out the results
based on the relations of individual morphological char-
acteristics and aerobic abilities, from which further sug-
gestions could be given for working with certain age
groups of footballers.

MATERIALS AND METHODS

Measurement of basic morphological characteristics
and functional abilities was performed on a sample of 65
respondents, FC ‘Radnicki’ from Sombor. Out of the to-
tal number of respondents, there were 25 footballers aged
13-14 years classified as pioneers; 20 players aged 15-16
years classified as cadets and 20 players aged 17-18 years
who made a junior group.

Table 1. Structure of the sample of footballers

Age groups sample
Pioneers (13/14 years) 25
Cadets (15/16 years) 20
Juniors (17/18 years) 20
Total 65

An estimate of anthropometric dimensions included
the measurement of one variable for estimating the longi-
tudinal dimension of the skeleton: 1) Body height (mm)
and two variables for estimating volume and body weight
2) Body mass (kg) and 3) Median circumference of the
chest (mm) considering IBP International Biological Pro-
gram for each anthropometric measure. The height of the
body was measured by an anthropometer after Martin. The
respondent was without shoes. He stood on a flat surface,
with heels together, his head placed in the position of the
“Frankfurt Horizontal”. The distance from the surface to
the top of the head was measured. The result was expressed
in values of 0.1 cm. Body weight was measured by digi-
tal medical scale. The respondent was standing on a scale
dressed only in underwear. Results are expressed in val-
ues of 0.1 kg. The median circumference of the chest was
measured by centimeter band. The respondent was stand-

bijeni od strane Bouchard, Dionne, Simoneau, Boulay,
(1992a) ukazuju da morfoloske karakteristike slabo uticu
na maksimalnu aerobnu izdrZljivost. Naslednost se moze
protumaciti od 25-50% varijacije izmedu individua, po-
gotovo kada se porede sportisti, razlika u maksimalnoj
potro$nji kiseonika i aerobnoj izdrZljivosti se smanjuje
do oko 10% sa porastom godina (Wilmore, & Costill,
2005). Maksimalna potrosnja kiseonika se smanjuje sa
godinama, a prose¢na mera pada je ponajcesce prihvace-
na na nivou oko 1% godisnje ili 10% po dekadi nakon 25
godina starosti.

Cilj istrazivanja je da se na osnovu rezultata ukaze
na odnose pojedinih morfoloskih karakteristika i aerobne
sposobnosti pri cemu bi se mogle dati dalje sugestije za
rad sa odredenim uzrasnim grupama fudbalera.

MATERIJAL I METOD

merenje osnovnih morfoloskih karakteristika 1
funkcionalne sposobnosti je bilo izvrSeno na uzorku od
65 ispitanika, fudbalera FK ,,Radnicki* iz Sombora. Od
ukupnog broja ispitanika bilo je 25 fudbalera uzrasta 13-
14 godina klasifikovanih kao pioniri; 20 fudbalera uzra-
sta 15-16 godina klasifikovanih kao kadeti i 20 fudbalera
uzrasta 17-18 godina koji su ¢inili grupu juniora.

Tabela 1. Struktura uzorka fudbalera

Uzrasne grupe uzorak
Pioniri (13/14 god.) 25
Kadeti (15/16 god.) 20
Juniori (17/18 god.) 20
Ukupno ¥ 65

Procena antropometrijskih dimenzija ukljuciva-
la je merenje jedne varijable za procenu longitudinalne
dimenzionalnosti skeleta i to 1) Telesnu visinu (mm) i
dve varijable za procenu volumena i mase tela 2) Telesnu
masu (kg) i 3) Srednji obim grudnog kosa (mm) prema
postovanju internacionalnog bioloskog programa IBP
za svaku antropometrijsku meru. Visina tela merena je
antropometrom po Martinu. Ispitanik je bio bez obuce.
Stajao je na ravnoj podlozi, skupljenih peta, glave po-
stavljene u polozaj ,.frankfurtske horizontale®. Merila se
udaljenost od podloge do temena glave. Rezultat se iska-
zivao u vrednostima od 0,1 cm. Telesna tezina merena
je digitalnom medicinskom vagom. Ispitanik je stajao na
vagi odeven samo u donje rublje. Rezultati se iskazivato
u vrednostima od 0,1 kg. Srednji obim gudnog kosa me-
rio se centimetarskom trakom. Ispitanik je stajao opruze-
nih ruku niz telo. Merio se obim najsireg dela grudnog
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ing his arms streched down the body. The volume of the
widest part of the chest was measured. The result was read
on the lower part of the chest bone (manubrium stern). The
values were expressed in 0.1 cm. Measurement was also
performed once. These results were taken from the Sports
Dispensary in Sombor, where all these footballers have
their own sports/medical cards, and the measurement was
done immediately before testing the functional capability.

A 20m “shuttle run” test from the Fitness test group
was used to assess functional abilities, and to estimate
aerobic endurance, i.e. to check the maximum oxygen in-
take. This test was performed through a continuous run-
ning between two lines of 20m distance to the sound that
sounds from the CD player. The person being tested was
behind one of the lines and turned to look at another line
and started running when instructions from the CD player
were heard. The speed at the start of the test was of ex-
tremely low intensity.The respondent was continuously
running between two lines.He turned around when the sig-
nal from the recorded material was being heard. After one
minute, the sound was emphasized and the sound signal
time was reduced. Such sound signal continued every min-
ute. If the line was not reached at the time of each beep, the
respondent had to run to the line and then turned and tried
to catch the step and rhythm of the two subsequent sounds,
so he had to be timely in any hearing of sound from the
tape. In addition, if the line was touched before the sound,
the respondent had to wait until the sound was heard. The
test was stopped if the respondent failed to reach the line
after a beep. There are several versions of this test, but one
general version has a starting load of 8.5 km / h, which in-
creases by 0.5 km / h every minute. The result of the test is
the number of running distances. As necessary equipment
for the performance of this test, it was used: flat, unbroken
surface, conical markers, 20 m “shuttle run” adequate au-
dio tape, CD player, notebook for entering results.

Descriptive statistics for the calculation of descrip-
tive statistics of anthropometric and functional variables
were used in data processing: arithmetic mean (AS),
standard deviation (S), minimum and maximum values
of measurement results, coefficient of variation (KV). In
order to determine the statistically significant correlation
between anthropometric and functional variables, a lin-
ear regression analysis was used.

REsuLTS

The results of descriptive statistics presented in
Table 2 indicate that pioneer age players are homoge-
neous in terms of body height, body weight and chest
development, while this can not be ascertained for the

kosa. Rezultat se ocitavao na donjem delu grudne kosti
(manubrium sternni). Vrednosti su se iskazivale u 0,1
cm. Merenje se vrsilo takode jedanput. Ovi rezultati su
preuzeti iz Sportskog dispanzera u Somboru, gde svi ovi
fudbaleri imaju svoje sporsko/medicinske kartone, a me-
renje se obavilo neposredno pred testiranje funkcionalne
sposobnosti.

Zaprocenu funkcionalne sposobnosti bio je koristen
20m ,,shuttle run* test iz grupe Fitnes testova, a sluzio
je za procenu aerobne izdrzljivosti, tj. za proveru maksi-
malnog unosa kiseonika. Ovaj test se izvodio kroz konti-
nuirano tréanje izmedu dve linije udaljenosti od 20m na
zvuk koji se oglasava sa CD plejera. Osoba koja se testira
nalazila se iza jedne od linija i okrenuta je bila tako da
gleda ka drugoj liniji i zapocCinje tr¢anje kada se instruk-
cije sa CD plejera oglase. Brzina na pocetku testiranja je
bila izuzetno niskog intenziteta. Ispitanik je kontinuira-
no tr¢ao izmedu dve linije. Okretao se kada se signal sa
snimljenog materijala oglasavao. Nakon jednog minuta,
zvuk se naglaSavao i smanjivalo se vreme oglasavanja
zvucnog signala. Takvo oglaSavanje se nastavljalo svaki
minut. Ako liniju nije dostigao u vreme svakog zvuka,
ispitanik je morao tr¢ati do linije i zatim se okrenuti i po-
kusati da uhvati korak i ritam dva naredna oglaSavanja,
znac¢i morao je da bude pravovremen pri svakom ogla-
Savanju zvuka sa trake. Sem toga, ako je liniju dotaknuo
pre oglasavanja zvuka, ispitanik je morao da saceka dok
se zvuk nije oglasio. Test se zaustavljao ako ispitanik nije
uspeo da stigne na liniju nakon zvu¢nog signala. Postoji
nekoliko verzija ovog testa ali jedna uopstena verzija ima
startno opterecenje pri tréanju od 8,5 km/h, koje se po-
vecava za 0,5 km/h na svaki minut. Rezultat testa je broj
pretranih distanci. Kao potrebna oprema za izvodenje
ovog testa, koristila se: ravna, neisprekidana povrsina,
kupasti markeri, 20 m ,,shuttle run” adekvatna audio tra-
ka, CD plejer, sveska za upisivanje rezultata

U obradi podataka bila je koristena deskriptivna sta-
tistika za izracunavanje deskriptivnih statistika antropo-
metrijskih i funkcionalne varijable: aritmeticka sredina
(AS), standardna devijacija (S), minimalne i maksimalne
vrednosti rezultata merenja, koeficijent variacije (KV).
Radi utvrdivanja statisticki znac¢ajne povezanosti izmedu
antropometrijskih i funkcionalne varijable, bila je kori-
Stena linearna regresiona analiza.

REzZULTATI

Rezultati deskriptivnih statistika prikazanih u tabeli
2 upuduju na ¢injenicu da su fudbaleri pionirskog uzrasta
homogeni u pogledu telesne visine, telesne mase i razvi-
jenosti grudnog kosa, dok se to ne moze konstatovati za
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20m “shuttle run” aerobic endurance rating. Cadets are
also homogeneous in all three anthropometric variables,
while this can not be ascertained as in the pioneers for
20m”shutle run”test.The same conclusions can be found
for junior footballers.

Table 2. Descriptive statistics of variables for all three exam-

varijablu za procenu aerobne izdrzljivoti 20m ,,shuttle
run”. Kadeti su takode homogeni u sve tri antropometrij-
ske varijable, dok se to ne moze konstatovati kao i kod
pionira za test 20m ,,shutle run®. Isti zakljucci se mogu
konstatovati i za fudbalere juniorskog uzrasta.

Tabela 2. Deskriptivni statistici varijabli za sve tri ispitivane

ined categories of footballers kategorije fudbalera

Varijabla / Variable Grupa / Group AS S MIN MAX KV(%) SWp
Pioniri / Pioneers 1545.27 60.12 1448 1654 3.89 0.52

Telesna visina (mm) / Kadeti / Cadets 1635.13 6033 1520 1723 369 0.69

Body height (mm)
Juniori / Juniors 1723.67 45.34 1652 1789 2.63 0.37
Pioniri / Pioneers 459.00 30.28 399 502 6.60 0.54

Telesna masa (0,5 kg) / .

Body mass (0.5 kg) Kadeti / Cadets 526.33 4548 450 610 8.64 0.96
Juniori / Juniors 605.07 45.72 521 710 7.56 0.93
Pioniri / Pioneers 723.47 41.85 650 789 5.78 0.10

Srednji obim grudnog ko$a (mm) / .

Median circumference of the chest (mrm) Kadeti / Cadets 829.07 44.62 750 888 5.38 0.21
Juniori / Juniors 840.27 52.51 756 927 6.25 0.77
Pioniri / Pioneers 53.00 10.54 39 70 19.89 0.1

20 m ,shuttle run” (frek.) / .

20 m “shuttle run* (freq.) Kadeti / Cadets 69.80 11.05 51 90 15.83 0.09
Juniori / Juniors 7513 12.74 50 91 16.95 0.15

Legend: AM-arithmetic mean; S-standard deviation; MIN—
minimum measurements results; MAX—maximum measure-
ments results; CV — coefficient of variation; SWP - Shapiro

Wilk Normality test p-value.

The results of the regression analysis of 20m “shuttle
run” in Table 3 for pioneers indicate that there is no sta-
tistically significant effect of the system of anthropometric
(predictor) variables on the criterion (P=0.25) at the value of
the multiple correlation coefficient R=0.55, which explains
30% of common variability. No anthropometric variables
show a statistically significant effect on the test criterion.

Table 3. Regression analysis of 20m ‘shuttle run’ for pioneers

Legenda: AS-aritmeticka sredina; S-standardna devijacija;
MIN-minimalne vrednosti rezultata merenja; MAX—maksi-
malne vrednosti rezultata merenja; KV - Koeficijent varijaci-
je; SWP - nivo statisticke znacajnosti Shapiro Wilk testa.

Rezultati regresione analize 20m ,,shuttle run® u ta-
beli 3 za pionire ukazuju da ne postoji statisti¢ki znacajan
uticaj sistema antropometrijskih (prediktorskih) varijabli
na kriterijum (P=0,25), pri vrednosti koeficijenta multi-
ple korelacije R=0,55, sto objasnjava 30% zajednickog
varijabiliteta. Nijedn a antropometrijska varijabla ne po-
kazuje statisticki znacajan uticaj na ispitivani kriterijum.

Tabela 3. Regresiona analiza 20m ,,shuttle run“ za pionire

Varijabla / Variable r p - P Beta [

Telesna visina / Body height -0.41 0.07 -0.44 0.14 -0.57 0.14

Telesna masa / Body mass -0.08 0.38 0.28 0.35 0.34 0.35

Srednji obim grudnog koSa / Median circum. of the chest 0.37 0.09 0.30 0.33 0.27 0.33
R=0.55 R*=0.30 P=0.25

Legend: r - Pirson coefficient of correlation; p - the level of
statistical significance for r; rpart - the value of the partial
correlation coefficient; pprat - level of statistical signifi-
cance for rpart Beta - regression coefficient; pbete - level of
significance of regression coefficient,; R - multi-correlation
coefficient;, R2 - determination coefficient, P - significance of
multi-correlation coefficient.

Legenda: r - Pirsonov koeficijent korelacije; p - nivo stati-
sticke znacajnosti za r; Pt ™ vrednost koeficijenta parcijalne
korelacije, Py - NIVO statisticke znacajnosti za T Beta -
regresijski koeficijent; p, - nivo znacajnosti regresijskog
koeficijenta; R - koeficijent multiple korelacije; R’ - koefi-
cijent determinacije,; P - znacajnost koeficijenta multiple
korelacije.
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Also, for cadet age footballers (Table 4) there is no
statistically significant effect on the predictor system of
anthropometric variables on the criterion (P=0.55), at
the value of the multiple correlation coefficient R=0.41,
which explains a total of 17% of the total variability.
Also, in this case, there is no effect of any predictor vari-
able on the set criterion.

Table 4. Regression analysis of 20m ‘shuttle run’ for cadets

Takode ni kod fudbalera kadetskog uzrasta (tabela
4) ne postoji statisicki znacajan uticaj prediktorskog si-
stema antropometrijskih varijabli na kriterijum (P=0,55),
pri vrednosti koeficijenta multiple korelacije R=0,41, §to
objasnjava ukupno 17% zajednickog varijabiliteta, Tako-
de ni u ovom slucaju ne postoji uticaj nijedne prediktor-
ske varijable na postavljeni kriterijum.

Tabela 4. Regresiona analiza 20m ,, shuttle run* za kadete

Varijabla / Variable r p T Poat Beta [

Telesna visina / Body height 0.29 0.14 -0.09 0.78 -0.16 0.78

Telesna masa / Body mass 0.33 0.12 0.16 0.61 0.26 0.61

Srednji obim grudnog ko$a / Median circum. of the chest 0.38 0.08 0.26 0.40 0.34 0.40
R=0.41 R*=0.17 P=0.55

The results in Table 5 indicate that even in this case,
there is no statistically significant effect on the predictor sys-
tem of anthropometric variables on the criterion (P = 0.14),
which in this case explains 38% of the total variability.

Table 5. Regression analysis of 20m ‘shuttle run’ for juniors

Rezultati u tabeli 5 ukazuju da ni u ovom slucaju ne
postoji statisticki znaCajan uticaj prediktorskog sistema
antropometrijskih varijabli na kriterijum (P=0,14), Sto u
ovom slucaju objasnjava 38% zajednickog varijabiliteta.

Tabela 5. Regresiona analiza 20m ,,shuttle run* za juniore

Varijabla / Variable r p T Poat Beta Poce
Telesna visina / Body height -0.42 0.06 -0.07 0.83 -0.07 0.83
Telesna masa / Body mass -0.23 0.21 -0.09 0.76 -0.08 0.76
Srednji obim grudnog ko$a / Median circum. of the chest 0.61 0.01 048 0.10 0.55 0.10
R=0.61 R’=0.38 P=0.14
Discussion Diskusua

the results of this study pointed to the fact that the
basic anthropometric measures, body height, body mass
and median circumferrence of the chest did not show any
significant effect on the results of the aerobic endurance
test for FC ‘Radnicki’ from Sombor in all three age cat-
egories (pioneers, cadets and juniors). It is probable that
the aerobic ability of footballers of these ages is signifi-
cantly influenced by some other characteristics and abili-
ties that were not the subject of research. In the pioneer
age, the effect of earlier experience in the earlier devel-
opment period of the individual is likely to be predomi-
nant (the individual differences in the respondents were
evident). In this period, footballers pay more attention
to the training of elements of football technique, so the
results of the common variability (30%) of the predictor
system with the criterion result in the 20m “shuttle run”
are easily explained. The aerobic abilities of the pioneer
age players are different and vary from the person to
person and the level of training. In this period, aerobic
capacity is not so emphasized in training, as more atten-

Rezultati ovoga istrazivanja ukazali su na ¢injenicu
da osnovne antropometrijske mere, Telesna visina, Tele-
sna masa i Srednji obim grudnog kosa, ne pokazuju zna-
Cajan uticaj na rezultate testa za procenu aerobne izdrzlji-
vosti kod fudbalera FK ,,Radnicki iz Sombora u sve tri
uzrasne kategorije (pioniri, kadeti i juniori). Verovatno
da na aerobnu sposobnost fudbalera ovih uzrasta zna-
cajno uticu neke druge karakteristike i sposobnosti koje
nisu bile predmet istrazivanja. U pionirskom uzrastu ve-
rovatno preovladava svojim vec¢im delom uticaj ranijeg
iskustva u ranijem periodu razvoja jedinke (individualne
razlike kod ispitanika su bile evidentne). U ovom periodu
kod fudbalera se veca paznja posvecuje obucavanju ele-
menata tehnike fudbala, pa su i rezultati zajednickog va-
rijabiliteta (30%) prediktorskog sistema sa kriterijumom
rezultat u testu 20m ,,shuttle run* lako objasnjivi. Aerob-
ne sposobnosti fudbalera pionirskog uzrasta su razlicite
i zavise od osobe do osbobe kao i nivoa treniranosti. U
ovom periodu aerobna sposobnost nije toliko naglasena
na treninzima, jer se jos uvek veca paznja posvecuje ele-
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tion is paid to elements of football technique. Even the
game lasts for 80 minutes, and less attention is paid to
the development of aerobic ability due to the growth and
development of the organism, and the fact that with the
intensive development of aerobic spontaneity, it should
begin after the intense growth phase of the organism,
which is yet to come about in this age category. Some
respondents can run 70 distances, and others only 39 in
the 20m “shuttle run” test. Ostojic (2006) lists data on
the body height and weight of the footballers showing
a great variation. The author also states that insufficient
height is not a lack of football in itself, although it affects
the position on the team. The average values of anthro-
pomorphological parameters are likely to have minimal
significance according to the high variability.

In cadet age, aerobic ability is higher than in pioneers
and is fairly balanced, although there are also high achiev-
ers (90 distances) and those running only 59 distances. In
this age development period, special attention is paid to
aerobic endurance, so the results of homogeneity can be
attributed to the way and method of training. With junior
footballers, even more importance is given to the devel-
opment of aerobic endurance, as the time of the competi-
tion increases to 90 minutes. It should also be noted that
during this period the energy needs of the organism in the
football vary and depend to a great extent on the ranking
of the competition, the position on the team, the stages of
the training cycle and the age (Reilly, Bangsbo, & Franks,
2000). Such requirements imply the exceptional physical
fitness of all the athletes in the field in all age categories.
It is known that aerobic ability depends on three essential
factors: VO, ., anaerobic threshold and cost-effective-
ness (Pate, & Kriska, 1984; Pelemis, Mitrovi¢, Cicovic,
& Loli¢, 2011), i.e. running economy. For football play-
ers aged 15-16 years old, despite turbulent anatomical and
physiological changes that shake the body of children, an-
thropometric characteristics did not have an impact on the
test results for assessing aerobic endurance. During this
period, great attention is paid to the development of aero-
bic endurance. Various games are applied withtwo, three,
four goals, where players play 2 to 2, 3 to 3, 4 to 4 with and
without auxiliary players for 4 to 8 minutes. Such train-
ings led to the homogeneous results of a selective group
of football cadets, as well as junior age. Anthropometric
characteristics did not have a significant impact on aerobic
capacity, i.e. the results of the test for its assessment, so
it is possible that aerobic ability at this age affect other
characteristics and level of training of the football play-
er. Such results coincide with the research of Stankovic,
Demir, & Hadziahmetovic (2007b). The greatest influence

mentima tehnike fudbala. Cak i utakmica traje 80 minu-
ta, a manja paznja se posvecuje razvoju aerobne sposob-
nosti usled zakonista rasta i razvoja organizma i ¢injenice
da se sa intenzivnim razvojem aerobne spoosbnosti treba
poceti nakon faze intenzivnog rasta organizma, koja tek
treba da usledi kod ove uzrasne kategorije. Neki ispitani-
ci mogu da istrce 70 distanci, a neki samo 39 u testu 20m
»shuttle run®. Ostoji¢ (2006) navodi podatke o telesnoj
visini 1 telesnoj masi fudbalera koji pokazuju veliku va-
rijaciju. Autor takode navodi da nedovoljna visina nije
sama po sebi nedostatak za fudbalski sport, mada utice
na izbor pozicije u timu. Prosec¢ne vrednosti antropomor-
foloskih parametera verovatno imaju minimalan znacaj
shodno velikom varijabilitetu.

Kod fudbalera kadetskog uzrasta aerobne sposob-
nosti su na visem nivou nego kod pionira i prili¢no su
izjednaceni, mada i ovde postoje ispitanici koji ostva-
ruju izuzetne rezultate (90 pretréanih distanci), a i oni
koji tr¢e svega 59 distanci. U ovom uzrasnom periodu
razvoja fudbalera posebna paznja pocinje da se posve-
¢uje aerobnoj izdrzljivosti, pa se i rezultati homogenosti
mogu pripisati nacinu i metodi treninga. Kod fudbalera
juniorskog uzrasta, jo§ ve¢i znacaj se pridaje razvoju ae-
robne izdrzljivosti, jer se i vreme takmicenja povecava
na 90 minuta. Takode je potrebno napomenuti da u ovom
periodu energetske potrebe organizma u fudbalu variraju
i u velikoj meri zavise od ranga takmicenja, pozicije u
timu, faze trenaznog ciklusa i uzrasta (Reilly, Bangsbo
& Franks, 2000). Takvi zahtevi podrazumevaju izuzet-
nu fizi¢ku pripremljenost svih sportista na terenu u svim
uzrasnim kategorijama. Poznato je da aerobna sposob-
nost zavisi od tri bitna faktora: VO, _, anaerobnog pra-
ga 1 ekonomic¢nosti rada (Pate & Kriska, 1984; Pelemis,
Mitrovi¢, Cicovi¢ i Loli¢, 2011), tj. ekonomicnosti trca-
nja. Kod fudbalera uzrasta 15-16 godina, i pored bur-
nih anatomsko-fizioloskih promena koje ,,potresaju‘ telo
dece, antropometrijske karakteristike nisu imale uticaj na
rezultate testa za procenu aerobne izdrzljivosti. U ovom
periodu se velika paznja posvecuje razvoju aerobne izdr-
zljivosti. Primenjuju se razne igre na dva, tri, Cetiri, gola
gde igraci igraju 2 na 2, 3 na 3, 4 na 4 sa i bez pomoc¢nih
igraca u trajanju od 4 do 8 minuta. Ovakvi treninzi su do-
veli do homogenih rezultata selektcionisane grupe fudba-
lera kadetskog, pa i juniorskog uzrasta. Antropometrijske
karakteristike nisu imale zna¢ajan uticaj na aerobnu spo-
sobnost, tj. rezultate testa za njenu procenu, pa je moguce
da na aerobnu sposobnost u ovom uzrastu imaju uticaj
neke druge karakteristike i nivo treniranosti fudbalera.
Ovakvi rezultati se poklapaju sa istrazivanjem Stankovi-
¢a, Demira i HadZiahmetovica (2007b). Na aerobnu spo-
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on the aerobic ability of the footballer, is genetic predis-
position and level of training. The results of this work are
confirmed by the claims that the anthropometric charac-
teristics have little effect on the aerobic ability of the foot-
ballers, as confirmed by the studies of Bouchard, Dionne,
Simone, & Boulay (1992b).

Also, among the oldest age players (17-18 years old),
ie junior, the anthropometric characteristics did not have
significant impact on the 20m “shuttle run” test results. In
these categories, great attention is paid to the development
of aerobic ability, because the respondents have already
mastered the elements of tactics, the more complex training
of tactics and better physical preparation begins. Players are
subjected to more stress, regardless of place in the team. As
a consequence of such training, the anthropometric charac-
teristics did not affect the aerobic ability of young people.
Good, or sufficiently developed aerobic ability, affects: in-
crease in physical abilities, reduce injuries, increase physi-
cal strain, reduce tactical mistakes caused by fatigue, reduce
technical errors, maintain a high speed of reaction and ac-
tion and work on stable health, so it is necessary to develop
and train it begins with the completed phase of intensive
growth of children. Football is predominantly aerobic sport,
so one of the main determinants of success is aerobic endur-
ance defined by maximum oxygen consumption (VO, ).
In the last few decades, the high linkage of this parameter
to a higher number of football performance indicators (cal-
culated distance, number of repetitions and total distance
of high intensity, speed of recovery) has been determined
(Ostoji¢, 2015). What is also important is the anaerobic gly-
colytic system. As we know, a football player makes 100 to
200 sprints per game in the 5-10 m range (Verheijen, 1997).
The principle in which the glycolytic system functions is the
use of energy from anaerobic glycolytic depots. This pro-
cess takes place without the presence of oxygen, with the
production of lactate coming. Blood lactate concentration
indicator is the activation of glycolytic energy processes.
The players are actively activating the glycolytic energy
system in situations when they perform several consecu-
tive sprints without a break. In these situations, there is an
increase of blood lactate concentration to 8 - 12 mmol / |
(Weineck, 1994).

In working with pioneers, cadets and juniors, more
attention should be paid to the development of aerobic
ability. Further monitoring and development of mor-
phological characteristics and aerobic abilities is recom-
mended, but also the training process should not be so
much focused on the influence of morphological char-
acteristics in the process of improving aerobic abilities.
The authors recommend that the next research should be

sobnost fudbalera najvise uticaja ima genetska predodre-
denost i nivo treniranosti. Rezultati ovoga rada potvrduju
i tvrdnje da antropometrijske karakteristike slabo uticu
na aerobnu sposobnost fudbalera, §to su potvrdila i istra-
zivanja Boucharda, Dionnea, Simonea, Boulay (1992b).

Takode ni kod fudbalera najstarijeg ispitivanog uzra-
sta (17-18 godina), tj.juniora, antropometrijske karakte-
ristike nisu imale znacajne uticaje na rezultate testa20 m
»shuttle run“. Kod ovih kategorija se velika paznja po-
svecuje razvoju aerobne sposobnosti, jer su ispitanici ve¢
savladali elemente taktike, pocinje slozenija obuka tak-
tike 1 bolja fizicka priprema. Igraci su podvrgnuti ve¢em
opterecenju, bez obzira na mesto u timu. Kao posledica
takvih treninga, proisteklo je da antropometrijske ka-
rakteristike ne uti¢u na aerobnu sposobnost omladinaca.
Dobro, odnosno dovoljno razvijena aerobna sposobnost
utice na: povecanje telesnih sposobnosti, smanjenje po-
vreda, povecanje psihi¢ke optere¢enosti, smanjenje tak-
tickih gresaka uslovljenih umorom, smanjenje tehnickih
greSaka, odrzavanje visoke brzine reakcije i radnji i na
stabilnije zdravlje, pa je stoga treba razvijati a njen tre-
ning pocinje sa zavrSenom fazom intenzivnog rasta dece.
Fudbal je sport dominantno aerobnog tipa, pa je jedna
od glavnih determinanti uspesnosti acrobna izdrZljivost
definisana maksimalnom potro$njom kiseonika (VO,_ ).
U poslednjih nekoliko decenija utvrdena je visoka pove-
zanost ovog parametra sa ve¢im brojem indikatora us-
pesnosti u fudbalu (pretréana distanca, broj ponavljanja
i ukupna distanca visokog intenziteta, brzina oporavka)
(Ostoji¢, 2015). Takode se vaznost pridaje i anacrobnom
glikolitickom sistemu. Kao §to nam je poznato fudbaler
napravi od 100 do 200 sprinteva po utakmici u intervalu
od 5-10 m (Verheijen, 1997). Princip na kojem funkcio-
niSe glikoliticki sistem je koris¢enje energije iz anaerob-
nih glikoliti¢ih depoa. Taj proces odvija se bez prisut-
nosti kiseonika, pri ¢emu dolazi do produkcije laktata.
Koncentracija laktata u krvi indikator je aktivacije gli-
kolitickih energetskih procesa. Fudbaleri u velikoj meri
aktiviraju glikoliticki energetski sistem u situacijama kad
izvode visSe uzastopnih sprinteva bez pauze. U tim situ-
acijama dolazi do povecanja koncentracije laktata u krvi
do 8 — 12 mmol/l (Weineck, 1994).

U radu sa pionirima, kadetima i juniorima trebalo
bi ve¢u paznju posveti razvoju aerobne sposobnosti.
Preporucuje se dalje pracenje i razvoj morfoloskih
karakteristika i aerobne sposobnosti, ali se isto tako
ne traba u trenaznom procesu toliko osvrtati na uti-
caj morfoloskih karakteristika u procesu poboljSanja
aerobnih sposobnosti. Autori preporucuju da se na-
redna istrazivanja baziraju na ispitivanju povezanosti
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based on examining the correlation of anaerobic abilities
to the body composition because it would provide infor-
mation on better implementation of the methods of work
in the training process. All of this will contribute to better
results in the competition of all examined age categories
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Abstract: The sedentary form of behaviour, the effective
holding of the body are potential causes of the formation
of muscular asymmetries, and thus of poor body posture.
The aim of the paper is to determine the differences in
posture of children of different levels of physical activity.
The research involved an assessment of a sample of 42
handball players 13.02 + 0.89 years and 32 non-athletes
13.16 = 0.88 years. Three tests were used to evaluate the
presence of poor posture, to evaluate the scoliotic poor
posture - Adam's forward bend test, to estimate the ky-
photic poor posture —Reclination test with the contraction
of the extensor muscle to assess the lordotic poor posture
— Contraction test of the abdominal muscles. The obtained
results of the chi square of the test indicate that there are
no statistically significant differences between the anal-
ysed groups of subjects regarding the presence of the sco-
liotic (p = 0.85), the kyphotic (p = 0.77) and the lordotic
poor posture (p = 0.82) between the defined groups. The
assumption is that boys are involved in sports activities
due to the impaired posture in adolescent age, in order to
prevent further progression and formation of new bodily
deformities and to avoid similar conditions.

Key words: spinal column, athletes, non-adherents,
adolescents.

INTRODUCTION

Good postural status or proper posture can also be
defined as a condition of a good musculoskeletal balance
that prevents the onset and progressive development of
postural disorders and those structures that hold the body
in an upright position or in some other position, either in
motion or while resting (Madi¢, 2014). Systemic inactiv-
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Apstrakt: Sedentarni oblik ponasanja, nepravilno dr-
Zanje tela su potencijalni uzrocnici formiranja misicnih
asimetrija, a time i naruSenih drzanja tela. Cilj rada je
utvrdivanje razlika u drzanju tela dece razlicitog nivoa
fizicke aktivnosti. Istrazivanje je podrazumevalo proce-
nu na uzorku od 42 rukometasa 13,02+0,89 godina i 32
nesportista 13,16+0,88 godina. Za procenu prisustva na-
rusenih drZanja primenjena su tri testa, za procenu sko-
lioticnog loSeg drzanja — Adams bending test, za procenu
kifoticnog loseg drzanja — Test reklinacije sa kontrakci-
Jjom misica ekstenzora i za procenu lordoticnog loseg dr-
zanja — Test kontrakcije abdominalnih misi¢a. Dobijeni
rezultati hi kvadrat testa ukazuju da ne postoje statisticki
znacajne razlike izmedu analiziranih grupa ispitanika
u pogledu prisustva skolioticnog (p=0,85), kifoticnog
(p=0,77) i lordoticnog loseg drzanja (p=0,82) izmedu
definisanih grupa. Pretpostavka je da se decaci zbog
naruSenosti posture u adolescentom uzrastu ukljucuju
u sportske aktivnosti, kako bi sprecili dalje progresije i
nastajanje novih.

Kljucéne reci: kicmeni stub, sportisti, nesportisti, ado-
lescenti.

Uvop

Dobar posturalni status odnosno pravilno drzanje
tela moze se jos definisati kao stanje dobrog misi¢no —
skeletnog balansa koji stiti od nastajanja i progresivnog
razvoja posturalnih poremecaja i onih struktura koje
drze telo u uspravnom stavu ili nekom drugom polo-
zaju, bilo u kretanju ili pri mirovanju (Madi¢, 2014).
Sistemska neaktivnost i trendovi aktuelnih Zivotnih sti-
lova mladih doprinose porastu narusenih drzanja tela
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ity and current lifestyles trends contribute to the growth
of poor posture of young people at the general level. Pos-
tural status is the result of previous growth and develop-
ment, but also the result of physical activity (Jordan et al
2010).

The impact of long-term muscular inactivity or con-
traindicated physical activity can directly lead to muscu-
lar imbalance that influences the normal posture (Straker
et al., 2008; Geldhof et al., 2007). There are many factors
that can directly or indirectly affect the occurrence of poor
posture. One of the leading risk factors for the formation
of poor body holding is the increased body weight. Many
authors who have dealt with a poor body holding have
come to the conclusion that the scoliotic poor posture is
in correlation with body weight (Trajkovi¢ and Nikolié,
2008; Vlaskali¢ et al., 2006; Tudor et al., 2009). Studies
(Esposito et al., 2013; Milosevic et al., 2007a, Milosevi¢
et al 2007b) also confirm that obesity is one of the lead-
ing causes of impaired body posture. Researcher Mitova
(2015) indicates that poor body postures, when it comes
to the spinal column, have been steadily increasing and
tend to significantly increase.

The effects of school bag load on spinal column also
influence the creation of postural imbalances in school chil-
dren (Popova-Ramova and Lazovic, 2010). In adolescents,
the percentage of deformities has increased in the last 15
years (Kratenova et al., 2007; Aksonova et al., 2012; Wata-
nabe et al., 2007) caused by sedentary habits, reduced ac-
tivity and strength of the musculoskeletal system. Activities
aimed at preventing poor body holding can largely affect
their creation. Active involvement of the muscles that affect
the holding of the body can reduce or completely eliminate
the degree of imbalance (Grabar, 2014). For this reason,
a proper kinesiological treatment is necessary in order to
achieve functional adjustment of the muscular system and
thus eliminate or mitigate the degree of impairment (Kuci¢
i Kosinac, 2009; Bogdanovi¢ i Markovi¢, 2009; Doki¢ i
Stojanovi¢, 2010; Jovovié i Canjak, 2012). Sports activities
or targeted training effects can significantly prevent the oc-
currence of postural deviations. If sensitive periods are used
correctly for the application of kinesiological treatments,
there is less chance of disturbing the condition of the mus-
culoskeletal system. Studies show that children and adoles-
cents who are physically active during their youth tend to
become healthier adults (Vlaskali¢ et al., 2006).

In line with this, the aim of this paper was to de-
termine whether there are differences in the presence of
impaired postures in children who are actively engaged
in sports (handball for no more than 1 year) and children
who are not engaged in sports activities.

na generalnom nivou. Posturalni status je rezultat pret-
hodnog rasta i razvoja, ali i rezultat fizicke aktivnosti
(Jordan i sar. 2010).

Uticaj dugotrajnog misi¢nog inaktiviteta ili kontra-
indikovane fizicke aktivnosti mogu direktno da dovedu
do misi¢nog disbalansa $to se manifestuje na normalno
drzanje tela (Straker i sar., 2008; Geldhof i sar., 2007).
Postoje mnogi faktori koji mogu direktno ili indirektno
da uti¢u na pojavu loseg drzanja tela. Jedan od vode-
¢ih riziko faktora za nastajanje narusenih drzanja tela je
povecana telesna masa. Mnogi autori koji su se bavili
narusenom posturom dosli su do zakljucka da je skolio-
ti¢no loSe drzanje u korelaciji sa telesnom masom (Traj-
kovi¢ 1 Nikoli¢, 2008; Vlaskali¢ i sar., 2006; Tudor i
sar., 2009). Istrazivanja (Esposito i sar., 2013;MiloSevic¢
i sar. 2007a, MiloSevi¢ i sar.2007b), takode potvrduju
da je gojaznost jedan od vodeé¢ih uzro¢nika narusenog
loSeg drzanja tela. Istrazivanja Mitove (2015) ukazuju
da su narusena drzanja tela, kada je u pitanju kicmeni
stub, u stalnom porastu i imaju izrazitu tendenciju po-
rasta.

Opterecenost kicmenog stuba tezinom skolske tor-
be takode utice na stvaranje posturalnih disbalansa kod
Skolske dece (Popova-Ramova i Lazovi¢, 2010). Kod
adolescenata, poslednjih 15 godina poveéan je proce-
nat deformiteta (Kratenova i sar., 2007; Aksonova i sar.,
2012; Watanabe i sar., 2007) prouzrokovan sedentarnim
navikama i smanjenom aktivno$¢u i snagom misi¢no-
zglobnog sistema. Aktivnostima usmerenim na preven-
ciju loseg drzanja tela umnogome moze da se uti¢e na
stvaranje istih. Aktivno angazovanje misica koji uticu na
drZanje tela moZze da se smanji ili potpuno ukloni stepen
disbalansa (Grabara, 2014). Upravo iz tog razloga je ne-
ophodan pravilan kineziloski tretman kako bi se doslo
do funkcionalnog prilagodavanja misi¢nog sistema i na
taj nacin uklonio ili ublazio stepen narusenosti (Kuci¢
i Kosinac, 2009; Bogdanovi¢ i Markovi¢, 2009; Dokic
i Stojanovi¢, 2010; Jovovic i Canjak, 2012). Sportskim
aktivnostima ili usmerenim trenaznih uticajima bitno se
moze spreciti nastajanje posturalnih odstupanja. Ukoliko
se senzitivni periodi pravilno iskoriste za primenu kine-
zioloSkog tretmana manje su Sanse da dode do narusava-
nja stanja kostano misSi¢nog sistema. Istrazivanja poka-
zuju da deca i adolescenti koji su fizicki aktivni tokom
mladosti izrastaju u zdravije odrasle osobe (Vlaskali¢ i
sar, 2006).

Shodno iznesenom, cilj rada je bio da se proceni da
li postoje razlike u prisustvu narusenih drzanja tela dece
koja se aktivno bave sportom (rukometom ne vise od 1
godine) i dece koja se ne bave sportskom aktivnoscéu.
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METHOD

The research was transversal. A draft of non-experi-
mental research was used, specifically Ex post facto draft. In
line with the nature of the scientific research, the empirical
method was used, the applied method was used due to the
aim of undertaking, while according to the knowledge of the
problem, a confirmatory method was used. In relation to the
degree of control, a semi-field method was applied.

The sample consisted of a total number of 80 male
respondents: 48 handball players — (engaged in handball
for at least 1 year) of HC “Borac” from Banja Luka (3,02 +
0,89 years old) and 32 respondents who are not engaged in
sports and are attending the elementary school “OS Milo
Duji¢” in Celinac (3.16 £ 0.88 years). Respondents who
were previously divided into two subunits were approxi-
mately of similar age, body height, body weight and nutri-
tional status (p> 0.05), (Table 1) which was a good starting
point for further comparisons of the spinal column. Given
that there is a very active handball club in Celinac with
a large number of handball school students every year, it
was interesting to analyse their spinal column state.

Table 1. Sample of respondents and descriptive statistics of
anthropometric characteristics

METOD

Istrazivanje je bilo transverzalnog karaktera. Kori-
stio se nacrt neeksperimentalnih istrazivanja, tanije Ex post
facto nacrt. Prema prirodi naucnih istrazivanja koristio se
empirijski metod, prema cilju preduzimanja aplikativna
metoda, dok je prema poznavanju problema bila koriste-
na konfirmativna metoda. U odnosu na stepen kontrole
primenjivao se poluterenski metod.

Uzorak je ¢inilo ukupno 80 ispitanika muskog pola
i to: 48 ispitanika koji se bave rukometom- najmanje 1
godinu RK ,,Borac”iz Banja Luke (3,02+0,89 godina) i
32 ispitanika koji se sportom ne bave, a uéenici su ,,08
Milo$ Duji¢” u Celincu (3,16+0,88 godina). Ispitanici
koji su unapred bili podeljeni na dva subuzorka, bili su
priblizno sli¢nih godina starosti, telesne visine, telesne
mase i stanja uhranjenosti (p>0,05), (Tabela 1) $to je bila
dobra polazna osnova za dalje komparacije o stanju kic-
menog stuba. S obzirom da je u Celincu vrlo aktivan ru-
kometni klub, da ima velik broj polaznika $kole rukome-
ta svake godine, interesantno je bilo analizirati njihovo
stanje kicmenog stuba.

Tabela 1. Uzorak ispitanika i deskriptivni statistici antropo-
metrijskih karakteristika

Vrednost / Value

Parametar / Parameter

N %
Ukupan uzorak / Total sample 80 100
Rukometa$i / Handball players 42 52.50
Nesportisti / Non-athletes 38 47.50
Parametri /| Parameters AS S MIN MAX Studentov t-test / Student’s t-test
Godine ukupno za ceo uzorak / Age for a whole sample 13.08 0.88 12 14
Rukometasi / Handball players 13.02 0.89 12 14 p=0.51
Nesportisti / Non-athletes 13.16 0.88 12 14
Telesna visina (cm) / Body height (cm) 165.59 11.26 148 192
Rukometasi / Handball players 166.98 11.94 150 192 p=0.18
Nesportisti / Non-athletes 163.50 9.97 148 190
Telesna masa (kg) / Body weight (kg) 60.28 12.18 40 93
Rukometa$i / Handball players 60.74 12.79 40 93 p=0.68
Nesportisti / Non-athletes 59.59 11.36 40 87
BMI (kg/m?) 21.82 2.89 17.01 29.30
Rukometasi / Handball players 21.61 2.91 17.01 28.76 p=0.40
Nesportisti / Non-athletes 22.16 2.85 17.72 29.30

Legend: AS - arithmetic mean, S - standard deviation, MIN
- minimum recorded result of measurement, MAX - maximum
recorded result of measurement - p<0.05 there is statistically
significant difference between groups, BMI body mass index

For the assessment of postural status, stan-
dardised tests (Buckup, 2005, Neumann, 2010) were
applied in a medical institution in Banja Luka by a
physician:

Legenda: AS — aritmeticka sredina, S — standardna devijaci-
ja, MIN — minimalni zabelezeni rezultat merenja, MAX —mak-
simalan zabelezen rezultat merenja — p<0.05 postoji statisticki

znacajna razlika izmedu grupa, BMI-indeks telesne mase

Za procenu posturalnog statusa primenjeni su stan-
dardizovani testovi (Buckup, 2005, Neumann, 2010) u
medicinskoj ustanovi u Banja Luci od strane lekara fi-
zijatra:
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1. Adam’s Forward Bend Test, for assessing the
scoliotic impaired holding of the body;

2. Reclination test with the contraction of the exten-
sor muscle for the estimation of the kyphotically
disturbed holding of the body, and

3. Abdominal muscle contractions, for assessing
lordotic disturbed body posture.

The degree of postural disorder is evaluated from 0
to 2, where 0 is a normal finding. A slight degree of de-
formity, which is completely flexible (corrective) is rated
by grade 1 and is classified into a functional muscular
skeletal disorder. A clearly inflexible (unable to be cor-
rected) structural deformity is rated by 2.

Of the anthropometric characteristics, the following
are taken into consideration:

1. Body weight (kg),

2. Body height (cm) and

3. BMI indirectly calculated (kg / m2) by formula:

Body weight{kg)

EMI = =
: Body height (m)*

Given that it was a juvenile sample of respondents,
the provisions of the Helsinki Declaration on the Child
Participation in Research were applied.

For the realisation of the paper, the statistical proce-
dures of the IBM Statistics 20.0 software were used: cal-
culation of data frequencies where the frequency of the
data responses in the ordinal and nominal variables are
displayed, as well as the results of descriptive statistics
for calculating the basic descriptive statistical interval
and scale variables: arithmetic means (AS), standard de-
viation (S). The level of p <0.05 was taken to determine
the level of statistical significance. For the purposes of
determining the differences in the representation of de-
formities between the two previously formed subunits, a
v2 (hi square) test was used. Student’s t-test was used to
determine differences in anthropometric characteristics.

REsuLTS

The obtained results 2 square test (Table 2) for the
Adam s forward bend test variable indicate that there are
no statistically significant differences (p = 0.85) between
the analysed groups of subjects regarding the presence of
scoliotic poor posture.

1. Adams bending test, za procenu skolioti¢nog na-
ruSenog drzanja tela;

2. Reklinacije sa kontrakcijom miSi¢a ekstenzora,
za procenu kifoti¢nog narusenog drzanja tela i

3. Kontrakcije abdominalnih miSi¢a, za procenu
lordoti¢nog narusenog drzanja tela.

Stepen posturalnih poremecaja je ocenjivan od 0 do
2, pri cemu je 0 normalan nalaz. Blagi stepen deformite-
ta, koji je potpuno fleksibilan (korektivan) ocenjivan je
ocenom 1 i svrstava se u funkcionalni miSi¢no skeletni
poremecaj. Jasno nefleksibilan (nekorektibilan) struktu-
ralni deformitet, ocenjivan je ocenom 2.

Od antropometrijskih karakteristika u razmatranje
su uzete sledece:

1. Telesna masa (kg),

2. Telesna visina (cm) i

3. Indirektno je izra¢unat BMI (kg/m?) putem for-

mule:
Telesna masa (kg)

EMI = =
: Telesna visina (m)*

S obzirom na to da se radilo o maloletnom uzorku
ispitanika, primenjene su odredbe Helsinske deklaracije
o pravima ucestvovanja dece u istrazivanjima.

Za realizaciju rada koristili su se statisticki postupci
softverskog programa IBM Statistics 20.0: izraCunava-
nje frekvencija podataka gde su prikazane frekvencije
odgovora za podatke na ordinalnim i nominalnim vari-
jablama, kao i rezultati deskriptivne statistike za izracu-
navanje osnovnih deskriptivnih statisti¢kih intervalnih i
razmernih varijabli: aritmeticka sredina (AS), standardna
devijacija (S). Za odredivanje nivoa statisticke znacaj-
nosti uziman je nivo od p<0,05. Za potrebe utvrdivanja
razlika u zastupljenosti deformiteta izmedu dva unapred
formirana subuzorka koris¢en je y? kvadrat test. Radi
utvrdivanja razlika u antropometrijskim karakteristikama
primenjen je Studentov t-test.

REZULTATI

Dobijeni rezultati > kvadrat testa (Tabela 2) za vari-
jablu Adams bending test ukazuju da ne postoje statistic-
ki znacajne razlike (p=0,85) izmedu analiziranih grupa
ispitanika u pogledu prisustva skolioticnog loseg drzanja
tela.
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Table 2. Adam's forward bend test (scoliosis) chart in relation

to the group of respondents

Tabela 2. Kontigencijska tabela Adams bending test (skolio-
za) u odnosu na grupu ispitanika

Grupa / Group
Varijabla / Variable Rukometasi Nesportisti Ukupno / In total
| Handball players | Non-athletes
Frekvencija / Frequency 29 20 49
Normalan nalaz / Normal findings % u okviru grupe / % within 60.4% 62.5% 61.3%
9 the group R = o
Adams bending test / % ukupno / % in total 36.2% 25.0% 61.3%
Adam’s bend forward test Frekvencija / Frequency 19 12 31
Blagi stepen krivine ili fleksibilan de- % U okviru arupe / % within
formitet / Slight degree of curvature or theg rgu ’ 39.6% 37.5% 38.8%
flexible deformity group
% ukupno / % in total 23.8% 15.0% 38.8%
£ =004  p=085  df=I

Taking into account the obtained results 2 square
test of Reclination test with the contraction of the exten-
sor muscle variable (Table 3), they indicate that there are
no statistically significant differences between the anal-
ysed subunits with regard to the presence of the kyphotic
poor posture (p = 0.77).

Table 3. Contigenic table Reclination test with the contraction of the
extensor muscle (kyphosis) in relation to the group of respondents

Uzimajuéi u obzir dobijene rezultate y’ kvadrat testa
varijable Reklinacija sa kontrakcijom misica ekstenzora
(Tabela 3) upuéuju na nepostojanje statisticki znacajnih
razlika izmedu analiziranih subuzoraka u pogledu prisu-
stva kifoti¢nog loseg drzanja tela (p=0,77).

Tabela 3. Kontigencijska tabela Test reklinacije sa kontrakci-
Jjom misica ekstenzora (kifoza) u odnosu na grupu ispitanika

Grupa / Group
Varijabla / Variable Rukometasi Nesportisti Ukupno / In total
| Handball players | Non-athletes
Frekvencija / Frequency 33 23 56
L % u okviru grupe
Normalan nalaz / Normal findings o 68.8% 71.9% 70.0%
Reklinacije sa kontrakcijom g 1'% within the group ’ ’ ’
miSica ekstenzora % ukupno / % in total 41.2% 28.7% 70.0%
| Reclinations with the ,

contraction of the extensor Blagi stepen krivine Frekvencija / Frequency 15 9 24

muscle [li fleksibilan deformitet % u okviru grupe o o 0
| Slight degree of curvature or flexible | % within the group 31.2% 28.1% 30.0%
deformity % ukupno / % in tottal 18.8% 11.2% 30.0%

¥ =009

The obtained results y2 square test of the Abdominal mus-
cle contractions for assessing lordotic disturbed body posture
variable (Table 4) indicate that there are no statistically signifi-
cant differences (p = 0.82) between the analysed groups of sub-
jects regarding the presence of scoliotic poor posture.

Table 4. Contigenic table Abdominal muscle contractions
(lordosis) in relation to the group of respondents.

p=0,77

df=1

Rezultati y*> kvadrat testa varijable Kontrakci-
je abdominalnih misi¢a za procenu lordoticnog loseg
drzanja tela (Tabela 4) upucuju na nepostojanje stati-
sti¢ki znacajnih razlika izmedu analiziranih subuzoraka
(p=0,82).

Tabela 4. Kontigencijska tabela Kontrakcija abdominalnih
misica (lordoza) u odnosu na grupu ispitanika

Grupa / Group
Varijabla / Variable Rukometasi Nesportisti Ukupno / In total
| Handball player | Non-athletes

Frekvencija / Frequency 38 26 64
Normalan nalaz / Normal findings ZZ ‘V’Vﬁ,‘;"r’,"tzgz‘rgsp 79.2% 81.2% 80.0%
Kontrakcija abdominalnih misica % ukupno / % in total 47.5% 32.5% 80.0%

I Contraction of abdominal ) T Frekvencija / Frequency 10 6 16
muscles Blagi stepegelég\r/:rr]\ietz elth fleksibilan % u okviru grupe s 8a 0
| Slight degree of curvature or 1'% within the group o - -
flexible deformity % ukupno / % in total 12.5% 7.5% 20.0%

¥ =0,05

p=0.82  df=I
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DiscussionN

The results of the study indicate that respondents
of predefined groups (handball players and non-athletes)
are of similar height (handball players TV = 166.98 cm
to TV = 163.50 cm in non-athlete subjects), similar body
mass (TM = 60,74 kg to TM = 59.59 kg) and nutrition
status (BMI = 21.61 to BMI = 22.16, Table 1). Taking
into account the reference values of the National Center
for Disease Control and Prevention (2000), it is possible
to estimate an average normal amount of nutrition of both
analysed subunits compared to their average age. Such
data can be justified by the enviable level of physical ac-
tivity of the respondents involved in handball activities.
On the other hand, children who do not engage in sports
have a potentially greater risk of developing premature
and obesity (BMI = 22.16), but they can still be regarded
as naturally fed (Bukara-Radujkovi¢ and Zdravkovic,
2009; Hills- Andersen and Byrne, 2011).

The obtained results indicate that there is no statisti-
cal significance in the presence of a scoliotic, lordotic, and
kyphotic poor posture in two different subunits. One of the
most endangered age groups in terms of impaired postures
is adolescents, as it is a period in which rapid changes oc-
cur, rapid development of the organism, and the fact that
accelerated growth processes do not correspond to the
development and condition of the muscular system. Such
processes often carry negative consequences, which can
be taken as one of the reasons for the results obtained. If
we look at the age of the sample, we can conclude that
physical activity - handball did not cause a difference be-
tween the two groups in the form of better results of the
more active sample of the respondents. Observing data in
the Adam’s bend forwrd test, it can be noticed that 37.5%
of the non-athlete subjects had a slight degree of curva-
ture (grade 1) or the so-called A flexible deformity ver-
sus 39.6% of handball players. On this basis, it can be as-
sumed that respondents practicing handball, perhaps for
health reasons (noted deviations and recommendations
from doctors), began to handle handball, thinking that in
this way they will provide support to their developing or-
ganism and act in order to stop further progress (strength-
ening the skeletal muscular system through the training
process) of detected changes. The research Jandri¢ (2015)
points to the connection of healthy life habits and impaired
body posture, and movement and sport clearly fall into the
elements of quality of life, and it has been proven that im-
pired body structure can be seen even in athletes (Jandric,
Jankovic and Vrani¢, 2009).

Another aspect of interpreting the results obtained
can be seen from the point of muscle asymmetry. The

Diskusna

Rezultati istrazivanja ukazuju da su ispitanici una-
pred definisanih grupa (rukometasi i nesportisti) sli¢cnog
telesnog rasta u visinu (rukometasi TV=166,98 cm prema
TV=163,50 cm kod ispitanika koji se ne bave sportom),
sli¢ne telesne mase (TM=60,74 kg prema TM=59,59 kg)
i stanja uhranjenosti (BMI=21,61 prema BMI=22,16, Ta-
bela 1). Uzimajuci u obzir referentne vrednosti Nacional-
nog centra za kontrolu bolesti i preventivu (Centers for
Disease Control and Prevention, 2000) moze se konsta-
tovati prosecno normalan obim uhranjenosti oba analizi-
rana subuzorka u odnosu na svoj prosecan uzrast. Ovakvi
podaci se mogu opravdati zavidnim nivoom fizicke ak-
tivnosti ispitanika koji su ukljuceni u sportske aktivno-
sti tipa rukomet. Sa druge strane, deca koja se ne bave
sportom imaju potencijalno veci rizik za razvoj predgo-
jaznog i gojaznog stanja (BMI=22,16) ali se i dalje mogu
posmatrati kao normalno uhranjeni (Bukara-Radujkovi¢
i Zdravkovi¢, 2009; Hills- Andersen i Byrne, 2011).

Dobijeni rezultati istrazivanja ukazuju na neposto-
janje statistiCke znacajnosti kod prisustva skolioti¢nog,
lordoti¢nog i kifoticnog loseg drzanja tela kod dva ra-
zli¢ita subuzorka. Jedna od najugrozenijih uzrasnih po-
pulacija za naruSeno stanje posture ¢ine adolescenti, jer
je re€ o periodu u kome dolazi do brzih promena, naglog
razvoja organizma i ¢injenice da ubrzani procesi rasta ne
odgovaraju razvoju i stanju misi¢nog sistema. Takvi pro-
cesi vrlo ¢esto sa sobom nose i negativne posledice, §to
se moze uzeti kao jedan od razloga za dobijene rezultate.
Ako se pogleda godiste uzorka, moze da se konstatuje da
fizicka aktivnost — rukomet nije prouzrokovao razliku iz-
medu dve grupe u vidu boljih rezultata aktivnijeg uzorka
ispitanika. Posmatrajuci podatke u varijabli Adams be-
ning test moze se uociti da je 37,5% ispitanika nesporti-
sta imalo blagi stepen krivine (ocena 1) ili tzv. fleksibilan
deformitet naspram 39.6% ispitanika koji se bave ruko-
metom. Na osnovu toga moze da se pretpostavi da su is-
pitanici koji treniraju rukomet mozda bas iz zdravstvenih
razloga (konstatovanih odstupanja i preporuke lekara)
poceli da se bave rukometom, misle¢i da ¢e na taj nacin
obezbediti potporu svom organizmu u razvoju i delovati
u pravcu zaustavljanja daljeg napredovanja (jacajuci ske-
letno miSi¢ni sistem kroz trenazni proces) detektovanih
promena. Istrazivanje Jandri¢ (2015) ukazuje na pove-
zanost zdravih Zivotnih navika i narusenih drzanja tela, a
kretanje i sport jasno spadaju u elemente kvaliteta Zivota,
a dokazano je da se i naruSenost telesne strukture moze
videti i kod sportista (Jandri¢, Jankovié¢ 1 Vrani¢, 2009).

Drugi aspekt tumacenje dobijenih rezultata, moze
da se posmatra iz ugla misi¢nih asimetrija. Dominacija
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dominance of the stronger limb, which is conditioned
by the structure of handball and biomechanical require-
ments that can contribute to muscular asymmetries (Jasy-
cyak, 2008), could potentially cause the spinal column
state in children who are engaged in handball. This refers
to functional asymmetry caused by hemispherical domi-
nation of the brain, which implies the use of the domi-
nant hand (Krzykata, 2012), which is the case with the
handball game and the structure of the movement in it.
Mostoflei and Banica (2010) point to the functional (in-
strumental) lateralisation described as being acquired by
dominant motor skills for body extremity (hand - foot) by
social learning and construction during voluntary inter-
actions with the environment (training) that can again be
associated with movements (elements) in handball (lead-
ing the ball, throwing the ball, catching and adding, and
above all and pointing to the goal).

It should be emphasised that the representation of
mild curvature or degree of flexible deformity in the re-
sults of the study (grade 1) was 28.1% of the presence of
kyphotic impaired posture in non-athlete children, 18.8%
of poor lordotic poor posture and a scoliotic poor posture
of 37.5 %. As in the previous case, subjects engaged in
handball had a higher percentage of mild degree of cur-
vature or a more flexible deformity, and in this test (Rec-
lination test with the contraction of the extensor muscle)
31.2% versus 28.1% of non-athletes. In the variable con-
traction of abdominal muscles, a higher percentage of a
slight degree of curvature (grade 1) or a flexible deformi-
ty in the handball group (20.8% vs. 18.8%) was recorded.

Shifts in the frontal and sagittal levels could justify
the biomechanical requirements of handball. Domination
of one limb, in handball sports, strengthens the muscles
of the scapular-lopatic region of one hand, and this can
lead to the eventual pulling of the spinal column to the
right or left side. Uneven muscular strength of the back
and shoulder regions (m. infraspinatus, m. supraspina-
tus, m. rhomoboideus major, m. rhomboideus minor, m
subscapularis) may have an effect on the occurrence of
a scoliotic impaired holding by pullling spinal column in
a group of boys who are actively engaged in handball,
so the differences between the groups must be viewed
through the prism of one hand’s dominance. Kendall et
al. (1983) describe in their research the possible impact
of a “stronger”, dominant, side of the body on the im-
paired posture occurence.

Similar observations on the state of musculature or
some changes in the spinal column in the form of im-
paired posture can be found in the research of Andrasic¢
et al. (2015) where the existence of impaired body hold-

jaceg ekstremiteta koja je uslovljena strukturom ruko-
metne igre i biomehanickih zahteva koji mogu da dopri-
nesu misi¢nim asimetrijama (Jasycyak, 2008) potenci-
jalno je mogla da prouzrokuje i stanje kicmenog stuba
kod dece koja se bave rukometom. Ovde se misli na
funkcionalnu asimetriju prouzrokovanu hemisfernom
dominacijom mozga Sto implicira kori§¢enje dominan-
te ruke (Krzykata, 2012) Sto je slucaj sa rukometnom
igrom i strukturom pokreta u njoj. Mostoflei i Banica
(2010) navode funkcionalnu (instrumentalnu) laterali-
zaciju koju opisuju kao steCenu od strane dominantne
motori¢ke vestine za telesni ekstremitet (ruka — noga)
socijalnim u¢enjem i izgradnjom za vreme dobrovoljnih
interakcija s okolinom (treningom) koja se opet moze
povezati sa pokretima (elementima) u rukometu (vode-
nje lopte, bacanje lopte, hvatanje i dodavanje, a pre svih
i Sut na gol).

Treba naglasiti da je u rezultatima istrazivanja za-
stupljenost blage krivine ili stepena fleksibilnog deformi-
teta (ocena 1) zastupljenost kifoti¢nog loseg drzanja kod
dece koja se ne bave sportom bila 28,1%, lordoti¢nog
loSeg drzanja 18,8% a skolioti¢nog loSeg drzanja najve-
¢a 37,5%. Kao i u prethodnom slucaju, ispitanici koji se
bave rukometom, imali su veéi procenat blagog stepe-
na krivine ili fleksibilnog deformiteta i kod ovog testa
(Reklinacije sa kontrakcijom misica ekstenzora), 31,2%
naspram 28,1% nesportista. U varijabli Kontrakcija ab-
dominalnih misica je zabelezen veci procenat blagog ste-
pena krivine (ocena 1) ili fleksibilnog deformiteta kod
grupe rukometasa (20,8% prema 18,8%).

Upravo pomeranja u frontalnoj i sagitalnoj ravni
mogla bi da opravdaju biomehanic¢ke zahteve rukomet-
ne igre. Dominacije jednog ekstremiteta, u sportovima
tipa rukometa, ojacavaju misice skapularno — lopati¢ne
regije jedne ruke i time moze da dode do eventualnog
povlacenja ki¢menog stuba u desnu ili levu stranu. Ne-
ujednacena snaga miSi¢a leda i rameno-lopati¢ne regije
( m. infraspinatus, m. supraspinatus, m. rhomoboideus
major, m. rhomboideus minor, m subscapularis) moze
da ima uticaj na pojavu skolioticnog narusenog drzanja
povlacenjem ki¢menog stuba kod grupe decaka koji se
aktivno bave rukometom, pa se dobijene razlike izmedu
grupa moraju posmatrati kroz prizmu dominacije jedne
ruke. Kendall i sar. (1983) u svom istrazivanju opisuju
moguci uticaj ,,ja¢e”, dominantne, strane tela na pojavu
narusene posture.

Sli¢na zapazanja o stanju muskulature ili nekih pro-
mena na ki¢menom stubu u vidu naruSenih drzanja tela
se mogu pronaci i u istrazivanju Andras$ica i sar. (2015)
gde je uoceno takode postojanje naruSenih drzanja tela
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ing in a group of athletes involved in volleyball at dif-
ferent ages 11 to 16 years old was noticed. The authors
point to the existence of statistically significant differ-
ences between the age groups examined in the variables
for assessing the spinal column deviation at the frontal
level (scoliosis assessment), with athletes of older age
groups with a higher percentage of representation of im-
paired postures, where the impaired postures and length
of sports engagement are clearly connected . Similar re-
sults are also described by Krneta et al (2012) who have
determined the existence of certain deviations from the
normal holding of the body in volleyball players from
Vojvodina and also the occurrence of scoliotic poor pos-
tures. What can be said is that the impaired posture has
a clear connection with the sports experience. These al-
legations only confirmed the previous experience and the
results of the research in the field of muscular asymme-
tries on the population of athletes, where major or minor
deviations were found in the frontal or sagittal level.

CoNcCLUSION

No statistically significant differences were found
between children involved in the handball training ex-
ercise, for a period not longer than one year, and boys
who are not engaged in sports. Sport subjects even have
poorer spinal columns in the frontal (scoliotic poor pos-
ture) and sagittal level (kyphotic and lordotic poor body)
than those who are not engaged in sports. The results of
previous studies of other authors from similar areas have
been confirmed. In order to fully understand the impact
of the training process, it will be necessary to monitor
the same sub-sample of the respondents in the future and
repeat the same tests to assess the impaired posture after
a period of one year.

The overall repertoire of program models, regard-
less of whether it is a continuation of physical educa-
tion or other organised forms of physical activity, must
be redesigned and put more emphasis on proper growth
and development. Include more children of junior prima-
ry school in sports activities of extracurricular character
(sports clubs). This research also draws attention to the
need for more intense prevention ofimpaired postures.
Trainers, PE teachers and kinesiologists should work to
reduce the occuraence of impaired body holding.

kod grupe sportista koji se bave odbojkom razli¢itih
uzrasta od 11 do 16 godina. Autori ukazuju na postojanje
statisticki znacajnih razlika izmedu ispitivanih starosnih
grupa u varijabli za procenu odstupanja kicmenog stuba
u frontalnoj ravni (procena skolioze) pri ¢emu su sportis-
tkinje starijih uzrasnih grupa sa ve¢im procentom zastu-
pljenosti narusenih drzanja, gde su u jasnoj vezi narusena
drzanja i duzina bavljenja sportom. Sli¢ne rezultate opi-
suju 1 Krneta i saradnici (2012) koji su utvrdili postoja-
nje odredenih odstupanja od normalnih drzanja tela kod
odbojkasica iz Vojvodine i takode pojavu skolioti¢nih lo-
$ih drzanja. Ono Sto se moze konstatovati je da narusena
drzanja tela imaju jasnu povezanost sa sportskim stazom.
Ovakvim navodima samo su potvrdena dosadasnja isku-
stva 1 rezultati istrazivanja na polju misi¢nih asimetrija
na populaciji sportista, gde su utvrdena veca ili manja
odstupanja u frontalnoj ili sagitalnoj ravni.

ZAKLIUCAK

Nisu utvrdene statisticki znacajne razlike izmedu
dece koja su ukljuéena u trenazni proces bavljenja ru-
kometom, ne duze od 1 godine, i decaka koji se ne bave
sportom adolescentnog uzrasta. Ispitanici koji se bave
sportom Cak imaju i loSije drzanje ki¢émenog stuba u
frontalnoj (skolioticno lose drzanje tela) i sagitalnoj rav-
ni (kifoticno i lordoti¢no loSe drzanje tela) od ispitanika
koji se ne bave sportom. Potvrdeni su rezultati dosadas-
njih ranijih istrazivanja drugih autora iz sli¢ne oblasti.
Kako bi se u celosti sagledao uticaj trenaznog procesa
neophodno bi bilo u buduénosti pratiti isti subuzorak is-
pitanika i ponoviti iste testove za procenu narusenih dr-
zanja tela nakon perioda od godinu dana.

Ukupan repertoar programskih modela, bez obzira
da li se radi o nastavi fizickog vaspitanja ili drugim or-
ganizovanim vidovima fizicke aktivnosti, moraju se re-
dizajnirati 1 veci akcenat staviti na pravilan rast i razvoj.
Ukljuciti veci broj dece mladeg osnovnoskolskog uzrasta
u sportske aktivnosti vannastavnog karaktera (sportske
klubove, sportska drustva). Ovim istrazivanjem je takode
skrenuta paznja na potrebu intenzivnije prevencije na-
rusenih drzanja tela. Na trenerima, pedagozima fizicke
kulture, kineziolozima je da svojim radom uti¢u na sma-
njenje pojave narusenih drzanja tela.
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Abstract: The aim of this research is to determine the possession of predisposition for the success of doing business man-
agement in the sport. The study was conducted on a sample of 120 managers of sports clubs in Tuzla Canton and Brcko
District. A sample of 20 variables is drawn from the survey “Do you have the potential to be a manager?”. Survey results
showed that 31 respondents possess many skills and abilities that are required for a successful manager, 63 respondents
have some of the skills and abilities to successfully manage, and 26 respondents do not possess adequate skills and the
ability to successfully manage others.

1t is obvious that respondents who want to be successful managers need to pay attention to the managerial skills and tech-
niques in which they feel the weakest.

1t is logical that different levels of management require different levels of given skills and knowledge. At lower levels of
management the need for a higher level of technical knowledge is pronounced. The fact is that —top managers, in contrast
to managers at lower levels of the organization, must have a high ability of conceptual thinking based on a high degree
of creation and imagination. These are the qualities and skills that cannot be acquired through the educational process.
Keywords: managers, skills, abilities, management, success.

INTRODUCTION
“The Art of Conducting by, with, or through other people.”

Mary Parker Follett

The word “manager” implies professional managers, hired professionals from this field within the organization,
who are authorized to lead its business and tasked to do so in a more efficient and effective way.

Many authors define management in different ways. The most widely cited definition of management is the defi-
nition of an American business theorist from the early 1930s Mary P. Follet, which defines management as “... the art
of doing jobs with people’s help”. Without going deeper into the elaboration of the various definitions of management
in this book, management is defined as (1) all business activities (managerial functions) (2) performed by managers,
(3) within the appropriate business-organizational form (organization), (4) by engaging the necessary resources (5)
with the tendency to ensure a proper balance between effectiveness and efficiency over a short and long term.

Sports professionalism brought a whole new philosophical and business approach to sports. Coaches, players
and other active sportsmen started to work for money. This change has allowed the birth of a completely new sphere
of sports in “sport management”. Sport management today represents a new practical and scientific field that deals
with the business side of sports (Miki¢, 2013).

Sports management is a discipline that, apart from theoretical, has important practical application.

Sport management is a process of forecasting, modeling, planning, programming, organizing, managing and
securing policies and controlling people, material, financial and other organizational resources of a sports orga-
nization. Sport management as part of the general management deals with specific problems of organization and
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management in sports or in a particular sports organization with the rational use of limited resources. (Bartoluci,
Skori¢, 2009).

The task of sports management is to analyze problems in sport, determine the causes of the situation, choose vari-
ous, alternative solutions in order to achieve the goals as successful as possible. The goals of management in sports are
specific, and can be classified as, achieving sports goals in a certain time and achieving business goals of a sports orga-
nization. The objectives are mutually conditioned because the achievement of sports results is not possible without the
achievement of business goals (organizational, material, financial). At the same time, the level of sports results directly
affects the achievement of business goals such as club income, material costs, salaries, taxes, etc. Therefore, the funda-
mental function of sports management is related to achieving the goals of sports organizations (Miki¢, 2013).

The process of managing sports organizations is a process of guiding and influencing collaborators and execu-
tors in achieving the goals of a sports organization (Miki¢, 2013).

Management of organizations is significantly different today than ever before in history.

Although the majority wants to manage because of excitement, status, power and other responsibilities, mana-
gerial guidance is not something that comes with itself. Successful managerial leadership requires certain skills,
competencies, competencies, as well as a desire for managerial leadership (Miki¢, 2013).

The aim of this research is to determine managerial roles and predispositions for the performance of managerial
tasks in sport.

METHODOLOGY OF RESEARCH

Sample respondents

The population from which the sample of respondents was drawn up were managers of sports clubs: football,
basketball, volleyball, handball, tennis and karate. The sample consisted of 120 managers of sports clubs in Tuzla
Canton and Brcko District.

Variables

The sample variables predicate the questions from the Questionnaire “Do you have a predisposition to be a
manager” (Source: Robbins PS, De Cenzo AD, 1998, 14-15). A total of 20 variables were applied.

1. MUDRHR - I can make others do what I want to do

2. JUPSRU - I always evaluate my work assignments

3. NVDMKI - I do not like mixing into office intrigues

4. VSKZOP - I love the freedom that open-ended goals provide.

5. RNKSUM - I do the best when things are settled and calm

6. UOPVGLJ - I enjoy the oratorical presentations to large groups of people

7. SUSSOZ - I'm sure of my ability to do difficult tasks

8. NEVOPI - I do not like to write

9. VRTPRO - I like to solve difficult problems

10. JASOOS - I’'m an organized person

11. TJRDDP - It’s hard for me to tell others that they have made a mistake

12. VDRFSD - I like to work fixed hours every day

13. GNRPTP - I'm looking at paperwork as a trivial business

14. VPDNNS - I like helping others learn new things

15. VORASA - I like to work alone

16. VDVKZS - I believe that it is important who you know, not what you know

17. VRNSIV - I like to do several things at the same time

18. DSUSNO - I’'m good at managing money

19. RVSPSK - I prefer to get out of the quarrel rather than let things get out of control

20. ZRANAR - I can work on my computer.

Description of research and data processing

The survey was conducted on a sample of 120 respondents - managers of sports clubs with the goal of deter-
mining whether the respondents have a managerial talent, or whether they have predispositions to be managers. The
obtained results of the conducted questionnaire were processed and interpreted on the basis of the following criteria:
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For questions 1,2,4,6,7,9,10,11,13,14,16,17,18 and 20 give 5 points for each KJ response, 4 points for SM, 3
points for NS, 2 points for DS, one point for PS. For other questions, score in the opposite order, which means 1 point
for KIJ, 2 points for SM, etc. Count points. What does the total score mean?

The maximum number of points is 100. The number of points between 80 and 100 indicates that you possess
many skills that a successful manager needs. The given score indicates that you also have a strong desire to manage
others. The number of points between 40 and 79 indicates that you have some of the abilities to manage successfully,
but you need a little improvement. Learning new skills and experiences can serve you. The number of points below
40 indicates that your abilities are hidden and that you have low desire to manage others. Someone in this category
who wants to be a manager should pay attention to the managerial skills and techniques in which he feels the weakest.

The data were processed with basic descriptive statistics and expressed through frequencies and percentages.

RESsuLTS AND DISCUSSION

In Table 1, an assessment of each issue of managerial talent is expressed through frequency and percentage.

Table 1. Estimation of responses expressed through frequencies and percentages

Br. Variables KJ SM NS DS PS Summary
1. MUDRHR 18 76 18 8 120
15% 63,3% 15% 6,6% 100 %
2. JUPSRU 32 54 24 8 2 120
26,6% 45% 20% 6,6% 1,6% 100%
3. NVDMKI 22 34 26 18 20 120
18,3% 28,3% 21,6% 15% 16,6% 100%
4. VSKZOP 60 31 16 13 120
50% 25,8% 13,3% 10,8 100%
5. RNKSUM 46 28 23 14 7 120
38,3% 23,3% 19,1% 11,6 58 100%
6. UOPVGLJ 42 36 31 7 4 120
35% 30% 25,8% 5,8% 33 100%
7. Sussoz 62 27 20 9 2 120
51,6% 22,5% 16,6% 7,5% 1,6% 100%
8. NEVOPI 58 23 21 15 3 120
48,3% 19,1% 17,5% 12,5% 2,5% 100%
9. VRTPRO 59 18 28 10 5 120
49,1% 15% 23,3% 8,3% 41% 100%
10 JASO0S 51 21 24 15 9 120
42,5% 17,5% 20% 12,5% 7,5% 100%
1. TJRDDP 38 29 31 16 6 120
31,6% 24,1% 25,8% 13,3 5% 100%
12. VDRFSD 29 32 28 24 7 120
24.1% 26,6% 23,3% 20,0% 5,8% 100%
13. GNRPTP 53 27 19 16 5 120
44.1% 22,5% 15,8% 13,3% 4,1% 100%
14. VPDNNS 59 28 27 4 2 120
49,1% 23,3% 22,5% 3,3% 1,6% 100%
15. VORASA 71 19 22 6 2 120
59,1% 15,8% 18,3% 5% 1,6% 100%
16. VDVKZS 68 14 18 15 5 120
56,6% 11,6% 15% 12,5% 4,1% 100%
17. VRNSIV 49 21 24 19 7 120
40,8% 17,5% 20% 15,8% 5,8% 100%
18. DSUSNO 46 26 31 13 4 120
38,3% 21,6% 25,8% 10,8% 3,3% 100%
19. RVSPSK 61 18 19 16 6 120
50,8% 15% 15,8% 13,3% 5% 100%
20. ZRANAR 108 6 6 120
90% 5% 5% 100%

Table 1 shows the frequencies and percentages for each given answer to the question asked. We will analyze
only some of the answers offered. Question No. 1, which represents the first offered variable MUDRHR — I can make
others do what I want to do, 76 respondents or 63.3% responded to the second alternative SIMILAR TO ME. This
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means that the manager can influence 63.3% of his subordinates to do what he wants.

To the question no. 7, which represents the seventh offered variable SUSSOZ - I'm sure of my ability to do dif-
ficult tasks, 62 respondents or 51.6% answered to the first alternative, LIKE ME. This means that the manager thinks
that 51.6% of his subordinates are sure of their ability to perform difficult tasks like him.

To the question no. 15, which represents the fifteen variable VORASA - I like to work alone, 71 respondents
or 59.1% responded to the first alternative, which means that 59.1% of respondents have the same opinion as their
superior manager.

To the question no. 16, which represents the sixteenth variable VDVKZS - I believe that it is important who you
know, not what you know, 68 respondents or 56.6% answered to the first alternative, I. This means in concrete terms
that 56.6% of respondents consider, as their superiors, that is is important who you know. It is interesting that more
than 50% of respondents are of the same opinion as their superiors that it is important who you know. Such opinion
is probably a reflection of the state of affairs in society, that is, the great influence in decision making is the one of
party affiliation and the corruption of the decision-making structures.

Table 2. Results of a survey of managerial talent

Number of respondents Number of points Having managerial talent

31 80 -100 Possessing the skills needed for a successful manager
63 40-79 Possessing some of the abilities to manage successfully
26 <40 Little desire to manage others

Total: 120 - -

In Table 2, the results of the Survey on Ownership of Managerial Talent are presented.

The results of the survey show that 31 respondents possess many skills that are needed for a successful manager.
The score also indicates that these managers have a strong desire to manage others.

Analyzing further research results, it can be concluded that 63 respondents have some of the abilities to man-
age successfully, but they need further improvement. Learning new skills and experiences can be used to improve
management.

The results indicate that in 26 respondents the abilities are hidden and they have low desire to manage others.
Someone in this category of respondents who wants to be a manager should pay attention to the managerial skills and
techniques in which he feels the weakest.

CoNcCLUSION

Successful managers must possess appropriate managerial skills, in addition to desirable managerial experience.
The demand for managerial work, especially at higher organizational levels, is also reflected in the fact that manag-
ers, in addition to a high educational level, must also possess appropriate skills that cannot be acquired through the
educational process itself. The presented results show that 31 respondents possess many skills and abilities that are
needed for a successful manager.

The knowledge and skills that managers must possess can be classified into three categories (Katz, RL, 1974,
according to Sunje 2002): technical knowledge in terms of knowing the way of doing business process, interpersonal
skills in terms of communication skills with others, skills of working with others and the ability to motivate othesr,
conceptual abilities in terms of the ability of managers to think conceptually, activating the “right side of the brain”,
with a high degree of imagination and creativity.

It is logical that different levels of management require different levels of given skills and knowledge. Lower
levels of management are more demanding for a higher level of technical knowledge. This study found that 63
respondents had some of their abilities and skills for successful management, but they need further advancement
and acquisition of new knowledge and skills, as well as acquiring experience. The fact is that top managers, unlike
managers at lower organizational levels, must have a high ability of conceptual thinking based on a high degree of
creativity and imagination. These are the characteristics and skills that cannot be acquired through the educational
process.
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The results of this research arepartly related to the possession of some skills for successful management, and are
consistent with the research that has been carried out (Sunje, 2002, Biberovi¢ et al.).

It was found that 26 respondents do not possess adequate management skills. It is certain that if someone in
this category of respondents has a desire to be a manager, he should pay more attention to the managerial skills and
techniques in which he feels the weakest.

REFERENCES

Adigees, 1. (1979 ). Change management. Novi Sad. Prometheus.

Bahtiarevi¢-Siber, F. (1999). Human Resources Management. Zagreb. Golden marketing.

Bartoluci, M. (2003). Economics and sport management. Zagreb. Informator.

Biberovi¢ A., Dzibri¢ Dz., Ahmi¢ D., Mijatovi¢ V. (2015). Human Resources Management in Sports Organizations. Tuzla. “SORELLI”.

Bittel, R.L. (1997). Leadership styles and management techniques. Belgrade. ( Marketing Library, Clio).

Covey, S. (2000). Principles of Successful Leadership. Belgrad. PS Grme¢-Economic Review.

Cardalovi¢ J. Lj. (2002). Industrial Sociology. Zagreb. Technical University of Zagreb - Mechanical Department.

Drucker P. (1961). Management Practice. Zagreb.

Malacko, J. & Rado, I. (2006) Human Resource Management. Sarajevo. Faculty of Sport and Physical Education and Olympic Committee of BiH.

Masi¢, B. (2001): Strategic management. Belgrade. Faculty of Management “Braca Kari¢”.

Mihajlovié, M. (2005. Management of Sports Organizations. Belgrade. Faculty of Management in Sports.

Mikié, B., Pinjuh, A., Muhibi¢, A., Omanovi¢, A., Muéibabi¢, M. (2013). The role of management in the modern organization of sports. Banja
Luka.Trec¢a International Conference “Sports Science and Health” (Proceedings).

Miki¢, B., Tanovi¢, 1., Ivanek, P., Azapagi¢, E., Katani¢, N. (2013). Leaders of change.Subotica. VI International Interdisciplinary Scientific-
Professional Conference.

Miki¢, B., Tanovi¢, L., Stankovié¢, N. (2014). Organization and management in sport. Br¢ko distrikt. European University.

Milisavljevi¢, M. (1999). Leadership in Enterprises. Belgrade. Cigoja.

Pedersen, P. M. et al. (2011). Contemporary Sport Management, 4th edition, Human Kinetics.

Sikavica P. and Novak M. (1999). Business organization - III edition amended. Zagreb.

Shunje, A. (2002). Top manager visionary and strategist. Sarajevo: Tirada.

Tomi¢, M. (2001). Management in Sports - II ed. Belgrade. IP ASTIMBO.

Torrington, D., Hall, L., Taylor, S. (2004). Human Resources Management. Belgrade: Data status.

Vel¢, Dz. (2007). Skill of winning. Novi Sad: Adizes.

Primljen: 24. februar 2018. / Received: February 24, 2018
Prihvacen: 24. april 2018. / Accepted: April 24, 2018

POSJEDOVANJE PREDISPOZICIJA ZA USPJESNOST OBAVLJANJA
MENADZERSKIH POSLOVA U SPORTU

BraNiMIR MIKIC!, IzET BaNDAZ, Bozo VULETIC?, Astv Bosi¢?, SEmir Boai¢’
'Faculty of Education of the University of Travnik, *Faculty of Economics, European University Kallos Tuzla,
Independent researcher, *Second Elementary School of Zivinice, *Mixed secondary school Zivinice

Apstrakt: Cilj ovog istraZivanja je utvrdivanje posjedovanja predispozicija za uspjesnost obavljanja menadzerskih poslova
u sportu. Istrazivanje je provedeno na uzorku od 120 rukovodilaca sportskih klubova sa teritorije Tuzlanskog kantona i Brcko
distrikta. Uzorak od 20 varijabli je izvucen iz upitnika ,,Imas li predispozicije da budes menadzer? . Rezultati istrazivanja
pokazuju da 31 ispitanik posjeduje mnoge vjestine i sposobnosti koje su potrebne uspjesnom menadzeru, 63 ispitanika pos-
Jjeduju neke od vjestina i sposobnosti za uspjesno upravljanje i 26 ispitanika ne posjeduju adekvatne vjestine i sposobnosti za
uspjesno upravljanje drugima.

Ocigledno je da ispitanici koji zZele da uspjesno upravljaju treba da obrate paznju na menadzerske vjestine i tehnike u kojima
se osjecaju najslabijim.

Logicno je da razliciti nivoi menadzmenta imaju potrebu za razlicitim nivoima datih vjestina i znanja. Na nizim nivoi-
ma menadsmenta izraZenija je potreba za vecéim nivoom tehnickih znanja. Cinjenica je da top — menadzeri, za razliku od
menadzera na nizim organizacionim nivoima, moraju posjedovati visoku sposobnost konceptualnog promisiljanja zasnovanu
na visokom stepenu kreacije i imaginacije. Rijec je o osobinama i vjestinama koje se ne mogu steci kroz edukacijski proces.
Kljucne rijeci: menadzeri, vjestine, sposobnosti, upravljanje, uspjesnost.
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Abstract: The aim of this paper is to point out the many
advantages of using the Pilates method of exercise in
comprehensive preparations of dancers. Using Pilates as
a training model in sport dance, largely ensures easier
movement performance technique, more effective dance
couple movement, provides better dance expression, pre-
vents injuries and ensures the longevity of a dancer s ca-
reer. Introducing dancers to intellectual and kinesthetic
relations between dance and Pilates also promotes the
achievement of goals such as the increased body aware-
ness, improved musculoskeletal integration, and in gen-
eral, provide better health for dancers. Diversity of vari-
ous Pilates instruments does not make exercise monoto-
nous and allows for a progressive effect on mobility and
stability of all dance performances.

Keywords: dance/ stability/ mobility/ posture.

INTRODUCTION

Physical preparations in sport dance are based on
understanding both artistic and sports aspects of various
dance genres. The training process in sport dance requires
a multidisciplinary approach so that the dancers could ef-
ficiently respond to the choreography demands in their
interaction with their dance partners. Besides mastering
one’s own movements, the sport dancers must coordinate
the technique demands, music movements, etc. with the
skills of their dance partners. The training methods tra-
ditionally used in dance sport practices are not enough
to prepare the dancers for larger, physically demanding
aspects of dance performance. Pilates is a revolutionary
exercise technique, designed by Joseph Pilates, based on
the synergy of the body and mind. It represents a system
of exercises for strengthening and stretching designed to
strengthen the central part of the body (where the CTT-
center of gravity of the body is also positioned). This part
of the body is a controller of all kinds of movements, mo-
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SazZetak: Cilj rada je ukazivanje na mnoge prednosti
primjene Pilates metode vjezbanja u svestranoj pri-
premi plesaca. Primjena Pilatesa kao trenaznog mod-
ela u sportskom plesu moze uveliko olaksati tehniku
izvodenja pokreta, osigurati ekonomicnije kretanje
u paru, pomoci u boljoj plesnoj ekspresiji, sprijeciti
povredivanje i osigurati dugovjecnost plesne karijere.
Upoznavanje plesaca sa intelektualnim i kinestetickim
vezama izmedu plesa i Pilatesa, takode, pospjesuje os-
tvarivanje ciljeva kao Sto su poveéana svijest o tijelu,
poboljsane misicno-kostanog integracije, i uopste,
omogucava bolje zdravlje plesaca. Bogatstvo primjene
razlic¢itih Pilates instumenata ne ¢ini ga monotonim za
rad, a omogucava progresivni ucinak na mobilnost i
stabilnost plesne izvedbe.

Kljucne rijeci: ples, stabilnost, mobilnost, postura

Uvop

Fizicka priprema plesaca temelji se na razumije-
vanju umjetnickih i sportskih potreba razlicitih plesnih
zanrova. Trenazni proces u sportskom plesu zahtijeva
multidisciplinarni pristup kako bi plesaci na efikasan
nacin odolijevali zahtjevima koreografije koja se izvo-
di u interakciji sa plesnim partnerom. Osim ovladavanja
vlastitim kretnjama plesaci sportskog plesa, zahtjeve u
pogledu tehnike izvodenja, kretanja uz muziku, itd. tre-
ba da iskoordiniSu sa vjeStinama plesnog partnera. Me-
tode treninga koji se, ve¢ tradicionalno, primjenjuju u
plesnoj praksi nisu dovoljne kako bi pripremile plesace
za vece, fizicki zahtjevnije aspekte plesne izvedbe. Pi-
lates je revolucionarna tehnika vjezbanja, osmisljena od
strane Joseph Pilates-a koja se bazira na uskladivanju
tijela 1 uma. Predstavlja sistem vjezbi za jaCanje i iste-
zanje osmiSljen s ciljem jacanja srediSnjeg dijela tijela
(gdje se nalazi i CTT-centar tezista tijela) koji je kon-
trolor svih vrsta kretanja, mobilizacije kicmenog stuba
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bilization of the spine and the development of flexibility,
strength and balance of the whole body. It is believed that a
movement based on the synergy of body and mind allows
easy and efficient movement, thereby eliminating the phe-
nomenon of “poor” motion patterns. Especially empha-
sized are the movements that improve body posture, i.e.
that accentuate the movements which correct problems in
achieving proper body posture, muscle imbalance and es-
tablishing the neuromuscular patterns (Pilates, 1998). The
purpose of Pilates method is based on the possibility of
developing strength while improving flexibility, giving the
muscles the necessary slenderness and elongation, making
the body more beautiful and harmonious without any fear
of building large muscles as the result of other conven-
tional methods of exercise (Sebi¢ and Podrug-Arapovi¢,
2012). Long and spindly muscles contribute to a greater
aesthetic affirmation of dance movements of various
complexities. The basic principles of Pilates exercise are
equivalent to the principles of dance expression. Concen-
tration, control, centering, precision, fluidity and breathing
techniques are integral parts of a comprehensive approach
to the Pilates method of exercise. The concentration and
control are related to the connection of mind and body,
reaching of kinesthetic awareness and achieving the qual-
ity neuromuscular coordination by providing precise and
controlled movements in requested sequence and rhythm.
The control is also ensured by centering movement ini-
tiated from the deep muscles around the spine and deep
abdominal muscles. Further activation involves the energy
expansion to the lateral parts of the body. Such an ap-
proach in realization of movements provides fine nuancing
in intensity of performing various dance styles and move-
ments (Ljubojevic and Bijelic, 2014). Controlling your
own body’s movements ensures successful performance
of dance figures in couples. Precision is the basis of dance
techniques. Dance technique training implies performing
precise dance moves with the desired aesthetic perfor-
mance quality. The principle of precision refers to the tra-
jectory of movement of the body or its parts in space, the
precise beginning and the precise ending. It also includes
body angles, length of movement, the exact amplitude of
movement and precise positioning of all aspects while
performing Pilates exercises. Precision requirements in
performing dance choreographies in sport dance (Latin
American and standard dance) represent the foundation
of proper technical interpretation of various dance styles.
This is especially pronounced in younger dance categories
and lower dance levels. Technically correct performance
implies precision in musical interpretation of movement.
Fluidity, as a unique principle of Pilates method involves

i razvoja fleksibilnosti, snage i ravnoteze cijelog tijela.
Smatra se da pokret zasnovan na sinergiji tijela i uma
omogucava lako i efikasno kretanje, eliminisuci pri tom
pojavu ,,siromasnih* kretnih obrazaca. Posebno se nagla-
Savaju kretanja koja poboljSavaju pravilno drzanje tijela,
odnosno akcentuju kretanja koja koriguruju probleme u
pravilnoj tjelesnoj posturi, miSi¢nu neravnotezu i uspo-
stavljanje neuromuskularnih obrazaca (Pilates, 1998).
Smisao pilates metode je bazirana na mogucnosti razvi-
janja snage uz istovremeno unapredenje fleksibilnosti,
daju¢i misi¢ima neophodnu vitkost i izduzenost, Cineci
tijelo ljepsim i skladnijim bez bojazni od miSi¢a velikog
obima koji su posljedica drugih konvencionalnih metoda
vjezbanja (Sebi¢ i Podrug-Arapovié, 2012). Dugi i vrete-
nasti misi¢i doprinose vecoj estetskoj afirmaciji plesnih
pokreta razli¢itog nivoa slozenosti. Osnovni principi pi-
lates vjezbanja ekvivalentni su principima plesnog izra-
za. Koncentracija, kontrola, centriranje slivenih pokreta,
preciznost, fluidnost i tehnike disanja integralni su dije-
lovi sveobuhvatnog pristupa u pilates metodi vjezbanja.
Koncentracija i kontrola se odnose na povezivanje uma
i tijela, uspostavljanje kinesteticke svjesnosti, odnosno,
uspostavljanje neuromisi¢ne koordinacije osiguravajuci
promisljene 1 kontrolisane pokrete sa tatno odredenim
slijedom 1 ritmom. Kontrola se, takode, postize centri-
ranjem pokreta iniciranih iz dubokih misi¢a oko ki¢me i
dubokih trbusnih misi¢a. Dalja aktivacija podrazumijeva
Sirenje energije prema lateralnim dijelovima tijela. Ova-
kav pristup u realizaciji pokreta i kretanja omogucava
fino nijansiranje intenziteta izvodenja slivenih stilizova-
nih plesnih figura (Ljubojevi¢ i Bijeli¢, 2014). Kontrola
kretanja vlastitog tijela obezbjeduje uspjesnu izvedbu
plesnih figura u paru. Preciznost je osnova plesne tehni-
ke. Trening plesne tehnike odnosi se na izvodenje tacno
pozicioniranih pokreta sa zeljenom estetskom kvalitetom
izvodenja. Princip preciznosti odnosi se na trajektoriju
kretanja tijela ili njegovih dijelova u prostoru, tacan po-
cetak i tacan kraj. Podrazumijeva tjelesne uglove, duzi-
nu trajanja pokreta, tacnu amplitudu kretanja, odnosno
precizno pozicioniranje svih aspekata tijela pri izvodenju
pilates vjezbi. Zahtjevi u pogledu preciznosti pri izvode-
nju plesnih koreografija u sportskom plesu (latinomaric-
kih i standardnih plesova) predstavljaju osnovu pravilne
tehnicke interpretacije razli¢itih plesova. To je narocCito
izrazeno kod mladih plesnih kategorija i nizih plesnih
nivoa. Tehnicki ispravno izvodenje podrazumijeva pre-
ciznost u muzickoj interpretaciji kretanja. Fluidnost, kao
jedinstven princip pilates metode, podrazumijeva dina-
micnost, tecnost i logican slijed pokreta u nizu pri cemu
je gracioznost izvodenja znacajnija od brzine (Sebi¢ i Po-
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dynamic and logical sequence of movements with flow-
ing effect in which the performing grace is more impor-
tant than the speed (Ljubojevi¢ and Sebi¢, 2017) The point
is in free movement that contributes to the elasticity of
joints and muscles. Fluidity in movement is reflected by a
quality dance technical interpretation. In addition, proper
breathing during exercise is a necessary factor of primar-
ily healthy approach to training that enables harmonious
movement and proper muscle balance. Proper breathing
during dancing allows better coordination of mental, ener-
gy and motor components of choreographic presentations.
Besides that, proper breathing makes energy consumption
more economical during dancing, which is particularly
important when we know that the sport dancers perform
the majority of dances at the level of high intensity stress,
except in waltz, tango, samba and rumba (Zagorc, Kar-
puljak and Fiedl, 1999). The anatomical and conceptual
similarities between Pilates and dance, as well as numer-
ous benefits of Pilates for dancers’ development, explain
the lasting and growing popularity of Pilates among the
dance communities throughout the world (Berkow, 2011).

Pilates in dance training

The strength and control of the central part of the
body, which includes abdominal muscles, lower back,
pelvic muscles, the hips and the inside of the thigh, is
the basis for proper execution elements of various dance
techniques. Good body control in dance motions occurs
as result of good coordination and balance through mus-
cle tension of the central part of the body. In order to es-
tablish and maintain proper posture in performing differ-
ent elements of dance in couples, sport dancers have to
“learn” how to activate the muscles of the central part of
the body and thus create the basis for the correct move-
ment of the whole body. Pilates exercise method allows
strengthening “the center of the body” which is necessary
for establishing and controlling different dance positions,
turns, jumps, as well as the complete physical movement
in couples. Applying Pilates exercises in the dance train-
ing provides better understanding of one’s own body
movements in space by creating the so-called “sense of
body”, i.e. creating a connection between mind, body
and emotions, which is highly important in aesthetic ex-
pression of emotions trough movement. Pilates exercises
put dancers in the situation of using their own weight
for performing controlled, measured and precise move-
ments. Unlike other exercise models, the Pilates exercise
method always involves muscle activation of the whole
body, without isolation and strengthening of individual
muscle segments. This holistic approach leads to a bet-

drug-Arapovi¢, 2012). Sustina je u slobodnom kretanju
koje doprinosi elasti¢nosti zglobova i misi¢a. Fluidnost
u kretanju reflektuje se kvalitetnom plesnom tehni¢kom
interperatcijom. Pravilno disanje u toku vjezbanja neop-
hodan je ¢inilac prvenstveno zdravog pristupa vjezba-
nju koje omogucava skladno kretanje i pravilnu misi¢nu
ravnotezu. Pravilno disanje u toku plesanja omogucava
bolju koordinaciju mentalnih, energetskih i motorickih
komponenata koreografske prezentacije. Osim toga, pra-
vilno disanje potros$nju energije u toku plesa ¢ini ekono-
micnijom, $to je posebno znacajno ako se ima u vidu da
plesaci sportskog plesa vecinu plesova izvode na nivou
visoko intenzivnih opterecenja, osim u valceru, tangu,
sambi i rumbi (Zagorc, Karpuljak i Fiedl, 1999). Anatom-
ske 1 konceptualne sli¢nosti plesa i pilatesa, kao i mnoge
prednosti pilatesa za cjelovit razvoj plesaca, objasnjavaju
zaSto je ova metoda vjezbanja popularna medu plesnom
populacijom Sirom svijeta (Berkow, 2011).

Pilates u treningu plesaca

Snaga i kontrola sredisnjeg dijela tijela, koji podra-
zumijeva miSi¢e abdomena, donjeg dijela leda, miSice
karlice, kukova i unutarnje strane natkoljenice, osnova
je pravilnog izvodenja elemenata tehnike razliCitih ple-
snih stilova. Dobra tjelesna kontrola pri kretanju plesaca
rezultat je dobre koordinacije i ravnoteze u koriStenju
tenzija misica sredi$njeg dijela tijela. Da bi uspostavili i
odrzavali pravilno drzanje tijela pri izvedbi razlicitih ple-
snih elemenata u paru, plesaci sportskog plesa treba da
,»hauce kako da aktiviraju misic¢e centralnog dijela tijela
i time stvore osnovu za pravilno kretanje cijelog tijela.
Pilates metoda vjezbanja omogucuje jacanje ,,centra tije-
la* §to je neophodno za uspostavljanje 1 kontrolu razli¢i-
tih plesnih pozicija, okreta, skokova, ali i cjelovitog tje-
lesnog kretanja u paru. Primjena pilates vjezbi u treningu
plesaca omogucava bolje razumijevanje kretanja vlasti-
tog tijela u prostoru stvaranjem tzv. ,,0sjecaja za tijelo*,
odnosno, stvaranje veze izmedu uma, tijela i emocija
$to je veoma bitno sa aspekta estetskog izrazaja emocija
kroz pokrete tijela. Vjezbe pilatesa plesace stavljaju u si-
tuaciju koristenja tezine vlastitog tijela kao svojevrsnog
opterecenja s ciljem izvodenja kontrolisanih, doziranih i
preciznih pokreta. Za razliku od ostalih modela vjezbanja
pilates metoda uvijek podrazumijeva aktivaciju misica
cijelog tijela u realizaciji zadatog kretanja, bez izolacija i
jacanja samo pojedinih misi¢nih segmenata. Ovakav cje-
lovit pristup dovodi do boljeg razumijevanja u koristenju
tenzija u misi¢ima, bilo pri izvodenju pojedinacnih ple-
snih obrazaca, bilo pri usaglasavanju u koristenju tenzija
za izvodenje plesnih obrazaca u paru. Generalno, pilates
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ter understanding of the muscle tension use, whether in
the performance of individual dance forms, or in the har-
monization of tension use in performing dance patterns
in couples. Generally, the Pilates method of exercise in
dance training is used for strengthening and shaping the
muscles of the entire body, improving flexibility and bal-
ance, uniting mind and body, developing and maintain-
ing power, establishing and maintaining the proper body
posture, as well as for prevention and recovery from inju-
ries typical for dancers. This emphasizes the importance
of Pilates method in rehabilitation of dancers. Addition-
ally, besides prevention and rehabilitation, Pilates in
dance training is highly applicable in conditioning train-
ing, in preparation for training and competition, but also
as an exercise model for post-training relaxation.

Pilates training programs in fitness dance training
should start gradually and cautiously increase the inten-
sity of exercise. The exercise resistance should be in-
creased over time to produce more power and improved
intramuscular coordination. When the muscles are active
and “trained”, dance movements are performed without
unnecessary muscle tension, making them resistant to fa-
tigue. If the muscles are inactive, they become weak and
decaying. Pilates exercise builds muscle strength without
excessive enlargement of the muscle mass. The springs
used in Pilates gyms encourage activation of eccentric
muscle strength that allows for lengthening of muscle fi-
bers while the muscle is active. This practice makes it
very different from the static weights used in gyms, be-
cause as the spring becomes tenser, the stretching of the
muscle becomes longer. Kinematic form of Pilates exer-
cise provides directing the weightiness of agonists while
assisting and tension in the muscles of antagonists. This
way, the antagonistic muscles work together smoothly
and effectively without causing the muscle imbalance in
duration of the exercise with correct body posture. This
type of exercise leads to a safer protection mechanism
when performing high amplitude movements and ex-
pressed flexibility. Of course, when dosing the tension
in order to develop endurance in strength, it is important
to know that the training of a single muscle group leads
to a reduction in the efficiency of movement. Performing
more repetitions with less resistance improves muscular
endurance. In the Pilates floor mat exercise, dancers use
their own body weight as resistance or use small props
such as “rings” or “Thera-Band” resistance bands to cre-
ate additional resistance. In the aim of achieving all the
positive effects of Pilates exercise on dance efficiency, it
is necessary to perform isolated workouts at least three
times a week.

metoda vjezbanja se u treningu plesaca koristi za jaanje
i oblikovanje misi¢a cijelog tijela, poboljsanje gipkosti
i ravnoteze, ujedinjavanje duha i tijela, za razvijanje i
odrazavanje snage, za uspostavljanje i odrzavanje pravil-
ne posture tijela, ali i za prevenciju i oporavak od povre-
da tipi¢nih za plesace, Cime se naglaSava rehabilitacioni
znacaj primjene pilates metoda vjezbanja u sportskom
plesu. Takode, osim prevencije i rehabilitacije, pilates
se u treningu plesaca izrazito primjenjuje u kondicionoj
pripremi, kao priprema za trening ili takmicenje, ali i kao
model vjezbanja za relaksaciju poslije treninga.

Sa primjenom pilates programa u kondicionoj pri-
premi plesaca treba zapoceti postupno i oprezno poveca-
vajudi intenzitet vjezbanja. Opterecenje treba povecavati
tokom vremena kako bi se proizvela veéa snaga i bolja
medumisic¢na koordinacija. Kad su misi¢i aktivni i ,,utre-
nirani“ plesno kretanje izvodi se bez suvisne misi¢ne
napetosti, ¢ine¢i ih otpornim na umor. Ako su misiéi ne-
aktivni, postaju slabi i propadaju. Pilates vjezbanje gradi
snagu miSic¢a bez pretjeranog uvecavanja misi¢ne mase.
Opruge koje se koriste u pilates trenazerima potic¢u akti-
vaciju ekscentricne misi¢ne sile koja omogucuje izduzi-
vanje miSi¢nih vlakana dok je misi¢ aktivan. To vjezba-
nje ¢ini uveliko drugacijim od stati¢kih tegova koji se ko-
riste u teretanama, jer kako opruge postaju napetije tako
je iistezanje misi¢a vece. Kinematicki obrazac vjezbanja
pomocu razli¢itih pilates trenaZera omogucava usmjera-
vanje opterec¢enja agonistima uz istovremeno asisitiranje
i tenziju u misi¢ima antagonistima. Na ovaj nacin supro-
stavljeni miSi¢i rade zajedno, glatko i efikasno bez izazi-
vanja miSi¢ne neravnoteze sve vrijeme dok se vjezbanje
izvodi sa korektnom tjelesnom posturom. Ovakav nacin
vjezbanja dovesce do sigurnijeg zaStinog mehanizma pri
izvodenju pokreta velikih amplituda i izrazene fleksibil-
nosti. Naravno, prilikom doziranja opterecenja s ciljem
razvoja izdrZljivosti u snazi treba voditi raCuna da treni-
ranje samo jedne misi¢ne grupe dovodi do smanjenje efi-
kasnosti kretanja. [zvodenje vise ponavljanja sa manjim
otporom prouzrokuje poboljSanje misi¢ne izdrzljivosti.
U pilates vjezbanju na parteru plesaci koriste opterecenje
vlastitog tijela ili se koriste manji rekviziti poput prste-
nova ili terabend rastezljivih traka koji stvaraju dodatno
optrec¢enje. Da bi se ostvarili svi pozitivni efekti pilates
vjezbanja na plesnu efikasnost potrebno je izvoditi izolo-
vane treninge minimalno tri puta sedmicno.

Kontrola disanja i mentalna koncentracija omogu-
¢avaju plesacima da budu svjesni svog pokreta i pomaze
da se poveca svijest o senzomotorickoj ,,povratnoj* in-
formaciji od CNS-a. Sinergija djelovanja uma i tijela na
kojoj se zasniva pilates vjezbanje efikasan je nacin po-
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The control of breathing and mental concentration
allows dancers to be aware of their own movements and
helps them to increase awareness of sensomotoric “feed-
back” information from the CNS. The mind-body syner-
gy Pilates is based on is an effective way to improve con-
trol of all individual segments of body movement. Men-
tal training and relaxation techniques offered by Pilates
exercise can also be used to enhance the dance efficiency
and ensure better dance expression. This approach helps
dancers to maintain their focus in dance performance and
may also be useful in gaining new skills, such as learning
new choreographies or seeking new variations in the giv-
en dance movements (creativity in performance). Pilates
is an ideal tool for better coordination of the joints and
muscles caused by creating a new sense of various move-
ments. This expanded awareness of one’s own moves and
movements (proprioception) makes the physical sense of
moving body angles more understandable. This results in
higher quality of dance training, faster adoption of new
dance forms and a more beautiful dance expression. The
positive effects of proprioceptive training for improving
balance and dance techniques in sport dancing have al-
ready been proven (Ljubojevic, 2010).

Authors who have written about the benefits of Pi-
lates method of exercise in dance training (Loosli and
Herold, 1992; Parrot, 1993; Fitt, Sturman and McClain-
Smith, 1993/1994; Brown and Clippinger 1996 McLain,
Carter and Abel, 1997; McMillan, Pretio and Lebe,
1998) all agree that the Pilates can improve the dancer’s
strength, flexibility, posture and body performance.

Pilates and proper body posture

In general, body posture represents the proper rela-
tionship of body parts in relation to each other, in relation
to the whole body and in relation to the gravity. More spe-
cific, this is the basis for proper biomechanics of move-
ment, especially in multi structural conventional sports
with strong aesthetic criteria, such as the sport dance.
Proper posture is a precondition of a healthy physical
exercise, as well as for performing various dance skills.
Good posture is a very important aspect of the dancer’s
ability to perform slow, technically correct movements,
but also, to achieve high aesthetic criteria of perform-
ing. Naturally, one mustn’t forget that proper positioning
of the body in dance movements is the fundamental pre-
requisite for injury prevention, which will be discussed
in more detail later. Previous studies suggest that Pilates
training can improve stabilizing muscles of the trunk
(Harrington and Davies, 2005; Endleman and Critchely,
2008), as well as that the method can lead to the cre-

boljsanja kontrole kretanja svih pojedinacnih segmenata
tjelesnog pokreta. Mentalni trening i tehnike opustanja
koje nudi pilates vjezbanje, takode, se mogu koristiti
kako bi se poboljsala plesna efikasnost i uticala na bolju
plesnu ekspresiju. Ovakav pristup pomaze u odrzavanju
fokusa plesaca pri izvedbi kretanja i, takode, moze biti
korisno u sticanju novih vjestina, kao §to su uc¢enje novih
koreografija ili trazenja novih varijanti izvodenja zada-
tog plesnog kretanja (kreativnost u izvodenju). Pilates
je idealano sredstvo za bolje koordinisanje zglobova i
misic¢a uzrokovano stvaranjem novih osjecaja za razlici-
ta kretanja. Ta povecana svijest o vlastitim pokretima i
kretnjama (propriocepcija) ¢ini da fizicki osjec¢aj u po-
mjeranju uglova tijela bude vise razumljiv, a to rezultuje
kvalitetnijim plesnim treningom, brzem usvajanju novih
plesnih obrazaca i ljepSoj plesnoj ekpresiji. Dokazani su
pozitivni efekti proprioceptivnog treninga na poboljSanje
ravnoteze 1 tehnike izvodenja u sportskom plesu (Ljubo-
jevi¢, 2010).

Autori koji su pisali o prednostima primjene pila-
tes metode vjezbanja u treningu plesaca (Loosli i He-
rold, 1992; Parrot, 1993; Fitt, Sturman 1 McClain-Smith,
1993/1994; Brown i Clippinger 1996; McLain, Carter i
Abel, 1997; McMillan, Pretau i Lebe, 1998) slazu se u
tome da pilates moze poboljsati plesacku snagu, fleksi-
bilnost, posturu tijela i izvodenje.

Pilates i pravilno tjelesno drianje (postura)

U sirem smislu, postura tijela predstavlja pravilan
odnos dijelova tijela u odnosu jednog na drugi, u odnosu
na cijelo tijelo i u odnosu na gravitaciju. U uzem, pred-
stavlja osnov za pravilnu biomehaniku kretanja, narocito
kod polistrukturalnih konvencionalnih sportova sa izra-
zenim estetskih kriterijem, kakav je i sportski ples. Pra-
vilno drzanje tijela preduslov je zdravog fizickog vjez-
banja, ali i izvodenja razlicitih plesnih vjestina. Dobra
postura je veoma vazan aspekt plesaceve sposobnosti da
pokrete izvodi lagano, tehnicki ispravno, ali i da postigne
estetski kriterij takvog izvodenja. Naravno, ne smije se
zanemariti ni ¢injenica da je pravilno pozicioniranje tije-
la u prostoru osnovni preduslov prevencije povreda kod
plesaca o Cemu ¢e vise biti govora kasnije. Dosadasnja
istrazivanja ukazuju da pilates trening moze poboljSati
ciljano miSi¢e stabilizatore trupa (Harrington i Davi-
es, 2005; Endleman i Critchely, 2008) i da ovaj metod
vjezbanja dovodi do stvaranja neuromuskularnih obra-
zaca koji pomazu uspostavljanju i odrzavanju pravilne
posture tijela, a da izolovane vjezbe snage istih misic-
nih grupa nisu dovoljne za poboljSanje tjelesnog drzanja
(Phillips, 2005). Ovim se akcentuje snaga zajednickog
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ation of neuromuscular patterns that help establishing
and maintaining proper body posture. Isolated strength
exercises by the same muscle groups are not sufficient in
improving body posture (Phillips, 2005). This underlines
the power of joint mind and body action, which is the ba-
sic principle of Pilates exercise method. The perception
of one’s own movement, and accordingly, activating the
necessary muscles for proper positioning of the body in
dynamic motion was the basis in implementation of the
Pilates method of exercise explored by McMillan et al.
(1998). Exercise included movements on the Pilates re-
former: “The Hundred”, “Leg Circles”, “Long Stretch,”
“Mermaid,” “Seated Side”, “Twist” and “Elephant”. As
the trainings went on, the stress on the reformer increased
and the exercises and movement variations changed in
order to meet progressive challenges, but without com-
promising the proper posture. The results are encourag-
ing both for the dancers and coaches, especially those
who have problems with establishing and maintaining
stability of the upper body, to opt for using the Pilates
reformer as a potential method for improving the stabi-
lization of the upper body. Moreover, the results of the
study conducted by Kish and Gudde Plastino (2001) of
the Pilates method effects on the dancers, indicated an
improvement of posture and functional mobility of the
adductor leg muscle and hip flexion.

When applying Pilates principles in dance training
in aim of establishing proper body posture, the emphasis
is on the proper postural alignment, focusing on the sup-
pressed pelvic “ahead and in” and the inside of the thigh
muscle activation, i.e. the stabilizer muscles comprised
of the abdominal muscles, lower back muscles, the dia-
phragm muscles and the pelvic muscles (especially m.
psoas). Using Pilates workout, CNS can improve the
control of the spine when the trunk is exposed to exter-
nal or internal forces (Sureeporn, Paungmali and Sitilert-
pisan, 2011). There are many such movements in dance,
and are especially related to the dynamic movements of
the legs in all directions, accompanied by hand and up-
per body movement. They are especially expressed when
performing turns or complex dance routines in couples.

Pilates and injury prevention

Dancers are exposed to great body stress when per-
forming various and complex choreographies. The possi-
bility of injury is increased by an insufficient control of
technique caused by bad posture, or the lack of concentra-
tion during the performance. In order to show individual-
ity in their dance expression, the dancers often perform
virtuosic high amplitude dance moves in their choreogra-

djelovanja uma i tijela $to je osnovni princip vjezbanja
pilates metode. Percepcija vlastitog kretanja i u skladu s
tim, aktiviranje potrebne muskulature za pravilno pozici-
oniranje tijela pri dinamic¢kim pokretima bila je osnova u
provodenju pilates metode vjezbanja koje su istrazivali
McMillan i sar. (1998). Vjezbanje je ukljuc¢ivalo pokre-
te na pilates reformeru: ,,The Hundred®, ,,Leg Circles®,
»Long Strech®, ,Mermaid®“, ,,Seated Side®, ,,Twist™ i
,»Elephant®. Kako su treninzi odmicali optere¢enje na re-
formeru se povecavalo, vjezbe i varijacije su se mijenjale
kako bi se postigli progresivni izazovi, ali bez kompro-
mitovanja pravilnog drzanja tijela. Rezultati ohrabruju
plesace i trenere koji imaju probleme sa uspostavljanjem
i odrzavanjem stabilosti gornjeg dijela tijela da odgovor
traze u koriStenju pilates reformera kao potencijalnog
metoda za poboljsanje stabilizacije gornjeg dijela tijela.
Takode rezultati istrazivanja efekata pilates metode koje
su na plesacima proveli Kish i Gudde Plastino (2001)
ukazuju na poboljsanje drzanja tijela i funkcionalne po-
kretljivosti miSic¢a primicaca nogu i fleksije kuka.

Kad se primjenjuju pilates principi u treningu ple-
saca s ciljem uspostavljanja pravilnog drzanja tijela, ak-
cenat je na adekvatnom posturalnom poravnanju sa foku-
som na potisnutoj karlici ,,naprijed i unutra“ i aktivaciji
miSica unutarnje strane nadkoljenice, odnosno misi¢ima
stabilizatorima koje ¢ine misi¢i abdomena, donjeg dijela
Pomocu pilates treninga, CNS moze poboljsati kontrolu
ki¢menog stuba kad je trup izlozen vanjskim ili unutar-
njim silama (Sureeporn, Paungmali 1 Sitilertpisan, 2011).
Takvih kretanja je u sportskom plesu mnogo, a narocito
se odnose na dinamicnije pokrete nogu u svim pravcima,
pracenih sa pokretima ruku i gornjeg dijela tijela. Poseb-
no su izrazena pri izvodenju okreta, ali i kompleksnih
plesnih elemenata u tjelesnom kontaktu sa partnerom.

Pilates i prevencija od povreda

Pri izvodenju razli¢itih i kompleksnih koreografija
plesaci su izlozeni velikom tjelesnom stresu. Moguénost
povredivanja uvecava se nedovoljnom kontrolom tehni-
ke izvodenja prouzrokovane losim drzanjem tijela, ali i
nedovoljnoj koncentraciji pri izvodenju. Da bi prikazali
individualnost u plesnom izrazu, vrhunski plesaci vrlo
Cesto u svojim koreografijama izvode virtuozne plesne
pokrete velikih amplituda s ciljem prikaza plesnog maj-
storstva. To su situacije koje zahtijevaju izuzetnu fizicku
i mentalnu pripremljenost, jer svaki nedostatak u izved-
bi moze prouzrokavati povrede plesaca. Povrede u plesu
najcesce se deSavaju u predjelu stopala, skocnog zgloba,
koljena, kuka, karlice i donjeg dijela ki¢me. Naravno, po-
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phies in aim of depicting dance mastery. These situations
require extreme physical and mental preparation, because
any deficiency in performance can cause injury for danc-
ers. Injuries in dance usually occur in the area of the foot,
ankle, knee, hip, pelvis and lower spine. Of course, in-
juries occur due to a prolonged exposure of the body to
physical micro trauma, and most often due to an improper
weight dosage during training and improper stretching
protocol. Excessive and uncontrolled stretching leads to
muscle tension, sprains, fractures and dislocation of joints.
Very often, dance injuries stem from a training process
“overdose”, when muscle fatigue leads to reduced dance
efficiency and coordination loss leads to injuries.

In most cases, dance injuries and spinal pain occur
because of an improper posture. Bad posture impairs nat-
ural gravity line and leads to muscle asymmetry, which,
due to negative changes in the biomechanics of move-
ment, can cause problems in the cervical or lumbar spine
in long-term exercising. The Pilates exercises are designed
to put dancers in the position that provides optimal muscle
activation for reducing unnecessary muscle engagement,
which potentially leads to an early muscle fatigue, reduced
stability of the body, and a slow recovery. The Pilates
method of strength training and stretching exercise should
be included in the daily schedule of dance activities, or ap-
plied as a special training - Pilates training.

Pilates and education of dancers

Many professional dancers have developedthe aware-
ness of their own body posture and habits of maintaining
good body posture in everyday life. By use of various ex-
ercise equipment, Pilates trains and educates dancers to be-
come aware of the positioning of their bodies (kinesthetic
sense). This method, also, provides a very effective exer-
cise program that can improve the entire functional stability
of dancers by increasing the protective power of the local
muscle structures. That means that the strength expressed
in the deeper layers of muscles enables the outer muscle
layers and body levers to work in a coordinated, seamless
and integrated manner. The torso is the basis for correct and
focused movement. If the torso is unstable, the arms and
legs have to “do” a lot more work in order to perform spe-
cific dance moves (Berkow, 2011). This reduces rationaliza-
tion in movement, which is automatically reflected in the
increased energy consumption. The tension in the muscles
is lower in lying than standing body position. For this rea-
son, the initial level of Pilates exercise begins after lying
positions, precisely for the reason of increasing the aware-
ness of one’s own movements without the additional gravi-
tational influence. By mastering the basic Pilates exercises

vrede nastaju usljed dugotrajnog izlaganja tijela fizickim
mikrotraumama, a najcesce se javljaju usljed nepravilno
doziranog opterecenja u toku treninga i nepravilnog pro-
tokola istezanja, odnosno, loSeg programiranja trenaznog
procesa. Preveliko i nekontrolisano istezanje dovodi do
napetosti miSi¢nog tkiva, uganuca, fraktura i dislocirano-
sti zglobova. Vrlo ¢esto povrede u plesu nastaju i usljed
»predoziranog* treninga, kada misi¢ni umor dovodi do
smanjenja plesne efikasnosti, a gubitak koordinacije do
povreda plesaca.

Povrede i bolovi kicme kod plesaca uglavnom
nastaju kao posljedica nepravilne posture tijela. LoSe
tielesno drzanje kod plesaca narusava pravilnu liniju
gravitacije i dovodi do miSi¢ne asimetrije, koja, usljed
negativnih promjena u biomehanici kretanja, kod dugo-
ro¢nog vjezbanja moze uzrokovati probleme u vratnom
ili lumbalnom dijelu ki¢me. Pilates vjezbe su dizajnirane
da stave vjezbaca u poziciju koja obezbjeduje optimalnu
miSi¢nu aktivaciju s ciljem smanjenja nepotrebnog mi-
Si¢nog angazovanja, koje potencijalno dovodi do prevre-
menog misiénog zamora, smanjene stabilnosti tijela, ali
i usporenog oporavka. Vjezbe snage i istezanja pilates
metode vjezbanja treba da budu sadrzane u dnevnom ras-
poredu plesnih aktivnosti, ali primjenjivane kao poseban
trening - pilates trening.

Pilates i edukacija plesaca

Mnogi profesionalni plesaci imaju razvijenu svi-
jest o sopstvenoj tjelesnoj posturi, te navike o pravilnom
drzanju tijela imaju i u svakodnevnom zivotu. Pilates
s nizom koristenih rekvizita omogucava plesa¢ima da
postanu svjesni pozicioniranja svoga tijela (kinesteticki
osjecaj). On, takode, pruza vrlo efikasan program vjez-
banja koji moze unaprijediti plesacevu cjelokupnu funk-
cionalnu stabilnost povecavajuéi zastitnu snagu lokalnih
misi¢nih struktura. To znacéi da snaga koja se ispoljava
u dubljim slojevima miSi¢a omogucéava da vanjski mi-
Si¢ni slojevi 1 poluge tijela rade koordinisano, sliveno i
integrisano. Torzo je temelj pravilnog i usmjerenog kre-
tanja. Ako je torzo nestabilan, ruke i noge moraju ,,raditi‘
mnogo vise da bi se realizovali postavljeni kretni zadaci
(Berkowa, 2011). Time se smanjuje racionalizacijia kre-
tanja, Sto se automatski reflektuje i na povecanu energet-
sku potrosnju. Napetost u misi¢ima je niza u leze¢em,
nego u stojecem polozaju tijela. 1z tog razloga pocetni
nivo vjezbanja i provodenja pilates vjezbi pocinje iz le-
zeceg polozaja upravo iz razloga da se ovlada svjesnos¢u
o vlastitom kretanju bez dodatnog opterec¢enja zbog dje-
lovanja gravitacione sile. Savladavaju¢i osnovne pilates
vjezbe plesacima se povecavaju zahtjevi u pogledu razli-
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and principles, demands increase in various positions from
which dancers start and end with in Pilates exercises, until
the achieved awareness and movement control become use-
ful in performing the prepared dance moves.

Before applying Pilates exercises, dancers should
acquire at least the basic knowledge of anatomy and ki-
nesiology, in order to understand better the principles of
motion, the musculoskeletal system, the physical demands
of dance and elements of safe and efficient movement and
structural differences in body types (Ahearn, 2006, ac-
cording to Berkow, 2011). The Pilates exercises are most
beneficial if the training rises gradually and if the dancers
are provided with enough information to find their physi-
cal centers, to focus their minds, improve their warm-ups,
before starting with exercises that are more difficult. It
would be best if a same dance teacher instructs the Pilates
exercises on the floor mat and dance technique. If this is
not possible, dance and Pilates instructors need to consult
each other and discuss their common goals, the training
methodology and the method of interconnecting Pilates
exercises and dance techniques. Programming exercises
with a clear understanding of the relations between Pilates
and dance moves or concepts is crucial for the dancers’
ability to transmit the learned muscular “feeling” from the
lying or sitting position to standing dance activities and
complex motoric dance patterns (Ahearn, 2006).

CoNCLUSION

The aim of this paper is to point out the many advan-
tages of using the Pilates method of exercise in comprehen-
sive preparations of dancers. The recommendation is given
to the dance teachers, coaches, managers, choreographers
etc. to include the Pilates concept of practicing in their dance
pedagogy, thus providing an excellent supplement for an
additional dance conditioning. Introducing dancers to intel-
lectual and kinesthetic relations between dance and Pilates
also promotes the achievement of goals such as the increased
body awareness, improved musculoskeletal integration, and
in general, provide better health for dancers. Pilates exercises
should be applied in the dancers’ training consistently in any
aspects of dance training — preparatory or competitive. Pi-
lates exercises are best when individualized according to the
abilities and basic knowledge of dancers. Diversity of vari-
ous Pilates instruments does not make exercise monotonous,
and allows for a progressive effect on mobility and stability
of all dance performances. Using Pilates as a training model
in sport dance, largely ensures easier movement performance
technique, more effective dance couple movement, provides
better dance expression, prevents injuries and ensures the lon-
gevity of a dancer’s career.

¢itih pozicija iz kojih pocinju i zavrSavaju pilates vjezbe
sve dok postignuta svjesnost i kontrola kretanja ne bude
upotrebljiva pri realizaciji svih planiranih plesnih pokre-
ta i kretanja.

Prije primjene pilates vjezbi plesaci bi trebali ste¢i
barem osnovno znanje o anatomiji i kineziologiji, kako
bi bolje razumjeli zakonitosti kretanja, zatim misi¢no-
kostani sistem, fizicke zahtjeve plesa, elemente sigur-
nog i efikasnog kretanja i strukturalne razlike u tipovi-
ma tijela (Ahearn, 2006, prema Berkowa, 2011). Pilates
vjezbe su najkorisnije ako se u edukaciji pristupa po-
stepeno 1 ako se plesa¢ima pruzi dovoljno informacija
da pronadu svoje tjelesne centre, fokusiraju svoje mi-
sli, unaprijede svoje zagrijavanje, prije nego Sto predu
na komplikovanije vjezbe. Najbolje bi bilo ukoliko isti
plesni pedagog rukovodi i pilates vjezbanjem na podu i
plesnom tehnikom. Ako to nije moguce, plesni i pilates
instruktori trebaju se medusobno konsultovati i razgo-
varati o zajednickim ciljevima, trenaznom metodologi-
jom inacinu medusobnog povezivanja pilates vjezbanja
i plesne tehnike. Programiranje vjezbanja na jasnom ra-
zumijevanju veze izmedu pilates vjezbi i plesnih pokre-
ta ili koncepata je kljucno za sposobnost plesaca da pre-
nesu nauceni misi¢ni “osjecaj” sa lezeceg ili sjedeceg
polozaja u stojece plesne aktivnosti i slozene motoricke
plesne obrasce (Ahearn, 2006).

ZAKLIUCAK

Cilj rada je ukazivanje na mnoge prednosti pri-
mjene Pilates metode vjezbanja u svestranoj pripremi
plesaca. Preporuka je plesnim nastavnicima, trenerima,
voditeljima, koreografima da Pilates koncept i vjezbe
uklju¢e u svoju plesnu pedagogiju, te pruze plesa¢ima
odli¢no sredstvo za dodatnu plesnu pripremu. Upozna-
vanje plesaca sa intelektualnim 1 kinestetickim vezama
izmedu plesa i Pilatesa, takode, pospjeSuje ostvarivanje
ciljeva kao Sto su povecana svijest o tijelu, poboljsane
misi¢no-koStanog integracije, i uopsSte, omogucava bolje
zdravlje plesaca. Pilates u treningu plesaca treba primje-
njivati konstantno i u pripremnom i u takmicarskom pe-
riodu. Pilates vjezbanje najbolje bi bilo individualizovati
u skladu sa sposobnostima i predznanjima plesaca. Bo-
gatstvo primjene razlicitih Pilates instumenata ne ¢ini ga
monotonim za rad, a omogucava progresivni ucinak na
mobilnost i stabilnost plesne izvedbe. Primjena Pilatesa
kao trenaznog modela u sportskom plesu moze uveliko
olaksati tehniku izvodenja pokreta, osigurati ekonomic-
nije kretanje u paru, pomo¢i u boljoj plesnoj ekspresiji,
sprijeciti povredivanje i osigurati dugovjecnost plesne
karijere.
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Figure 1. Some of the Pilates matt exercise for dancers Slika 1. Prikaz Pilates vjezbi na parteru
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