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POSITIONAL DIFFERENCES IN EXPLOSIVE POWER, SPEED AND AGILITY
IN ADOLESCENT HANDBALL PLAYERS

Stefan Piva¢ !, Anja Lazi¢ ?, Valida Ademovié 3

Abstract: Handball determines as a complex, team sport, where high-intensity acti-
vities are followed by short-term movements and low-intensity activities. The aim of
this research was to determine whether there are differences in the explosive power
of the lower extremities, speed and agility in adolescent handball players in relation
to their position in the team. The sample of respondents consisted of 16 young
handball players with handball experience 5.88 + 1.86 years and age: 16.75 + 1.29
years: who were divided into subsamples depending on the position they play: goal-
keepers (n=6) wings (n=6) and defenders (n=4). The results showed statistically signi-
ficant differences only in slalom agility test, while there were no significant differen-
ces in vertical jump height and speed tests. Subsequent comparisons, using the Tu-
key HSD test, show that players in the position of goalkeeper (M = 0.75; SD = 0.28)
and wings (M = -0.75; SD = 0.28) differ statistically significantly (p = 0.04) in the re-
sults of the slalom test. These results may prove to be beneficial for talent assess-
ment and evaluation as well as for the creation and improvement of position trai-
ning regimens. Additionally, enhancing the position-specific profiling, it would appe-
ar worthwhile to incorporate additional performance assessments in future research
that concentrate on muscle strength or reaction times in all positions of the team.
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Introduction

Handball determines as a complex, team sport, where high-intensity activities are fo-
llowed by short-term movements and low-intensity activities (Hermassi et al., 2019;
Michalsik et al., 2015). During a handball game, an average of 825 high-intensity acti-
vities lasting from two to six seconds, 14 jumps, seven throws and an average of 12
one-on-one situations are performed during one offense (Pdvoas et al., 2012). Fre-
guent changes in the rules of the game have led to the intensification of the game
(Michalsik et al., 2015), therefore, high level of physical fitness of the players is requ-
ired. Strength, speed and agility are crucial factors for playing handball at the elite
level (Gorostiaga et al., 2005; Mohamed et al., 2009).

Players have distinct physical fitness levels, body compositions, and morphological
profiles based on their position, which dictates their function on the court. In ge-
neral, the anthropological model of "the top-quality handball player" implicitly pre-
sents specific physical conditions and movement structures of the technical and tac-
tical elements of handball. This model emphasizes the importance of optimally har-
monizing the level and structure of motor and morphological attributes. Some studi-
es on the morphological profile of a professional handball player have revealed that
he has a predominant mesomorphic somatotype with a hint of ectomorph, or a
significant longitudinal dimensionality of the skeleton (Srhoj et al., 2002; Sibila, Pori,
2009). Moreover, goalkeepers and back players are the tallest and have the biggest
arm spans on the squad, while wing players are the shortest. Previous researches
(Bayios et al., 2001; Gorostiaga et al., 2005) emphasize strength and its aspects as
the most discriminating ability. According to van der Kruk et al., (2018), power is the
capacity of an athlete to recruit as many motor units as possible in the shortest amo-
unt of time. It shows up as particular explosive movement patterns in a variety of
sports (Simonek et al., 2017). Maximum strength is necessary for performing blocks,
pushing and throwing the ball at high speed, while explosive strength of the upper
and lower extremities is necessary when performing various jumps and when quickly
changing directions and directions of movement (Massuca et al., 2015), as well as
when throwing the ball (Gorostiaga et al., 2005). A ball thrown at maximum speed is
difficult for goalkeepers to see and gives defenders significantly less time to react
with an adequate shot block (Manchado et al., 2013). Also, agility is one of the most
prevalent skills in the handball game (Cavala, Kati¢, 2010), the significance of which
is reflected in frequent, sudden movements and stops, as well as changes in the
direction and direction of movement, reacting to an unforeseen stimulus (Massuca
et al,, 2014).
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Some authors (Chaouachi et al., 2009; René Schwesig et al., 2016) pointed out that
there is greater homogeneity among players in different positions in handball, com-
pared to other team sports, however, many studies (Rousanoglou et al., 2014; R.
Schwesig et al., 2017; Zapartidis et al., 2011) that have dealt with this issue have
shown that the level of physical fithess depends on the specific position the player
has in the team. Wings cover the greatest distance covered as well as the distance
covered with high intensity, sprinting (Luig et al., 2008), full-backs perform the high-
est number of shots and passes, while players who play in the pivot position and
goalkeeper position, due to their specific role, have the least values of distance cove-
red, number of sprints and vertical jumps (Ohnjec et al., 2008). Also, it is very impor-
tant to emphasize that the level of physical fitness is connected and conditioned by
anthropometric characteristics and body composition (Cizmek et al., 2010; van den
Tillaar, Ettema, 2004).

Despite the growing body of literature on physical performance in adolescent athletes,
limited attention has been given to the specific positional differences in power, speed,
and agility among handball players. Most studies in handball tend to focus on adult or
elite-level athletes, overlooking how positional roles shape the physical demands in
youth athletes. This leaves a gap in understanding the early development of position-
specific attributes during adolescence - a critical period for talent identification and
tailored training programs. Additionally, while research has highlighted the importance
of agility and speed in handball, these attributes are often studied independently with-
out sufficient consideration of how they vary across positions such as goalkeepers, wings
and backs. Existing research also lacks consensus on whether youth players in different
positions require specific conditi-oning programs to optimize performance and reduce
injury risk. Thus, there is a need for comprehensive studies that evaluate positional diffe-
rences in key performance indicators - such as explosive power, speed, and agility -
among adolescent handball players to inform evidence-based training strategies for
long-term development. Addressing this gap will help coaches and practitioners refine
their approach to developing position-specific performance profiles at a crucial stage of
athletic growth.

Methods

Participatnts

All subjects were in the same professional handball club (R.K. Zelezni¢ar), and invol-
ved in regular handball competition at the time of the study. The sample of respon-
dents consisted of 16 young handball players with handball experience 5.88 + 1.86
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years (age: 16.75 + 1.29 years; body mass: 83.52 + 14.05 kg; body height 181.15 +
7.4 cm; percentage fat 18.27 + 6.93; percentage muscle mass 40.39 * 3.90), who
were divided into subsamples depending on the position they play: goalkeepers (n =
6; age: 16.5 + 1.76; body mass: 95.20 + 14.60 kg; body height: 181.67 + 10.11 cm),
wings (n=6; age: 16.67 + 1.21 years; body mass: 74.15 + 9.54 kg; body height: 179.92
+ 4.97 cm) and defenders (n=4; age: 17.25 + 0.50; body mass: 80.07 + 3.97 kg; body
height: 182.5 + 5.56 cm). All of the participants who were involved in the training
process were completely healthy, without any hidden injuries.

Procedures

On the same day prior to testing, all players received training on testing protocols. Each
test was verbally explained and shown by the same research team member during
familiarization, and each test was subjected to submaximal and maximum trials until
both the player and the team member were satisfied. A separate testing session saw
players completing a series of performance tests on an indoor court. All athletes had a
standardized 10-minute warm-up that included running, multidirectional dynamic stre-
tching, and jumping (submaximal squat and ankle leaps) prior to testing. The players
were told not to engage in any physically demanding activities for the 24 hours before
the exam. Each test was performed by the players three times, with a three-minute bre-
ak in between. The outcome measure that was recorded was the best performance. In
the prescribed order, the following tests were given.

Sample of measuring instruments

Anthropometric characteristics

The anthropometric characteristics of the subjects were measured so that the sub-
jects were barefoot, in sports equipment. The subject's body height was measured
with an anthropometer according to Martin (GPM anthropological instruments,
Swiss), with a reading accuracy of 0.1 cm, while the subject's body mass and body
composition were measured with an Omron BF 511 scale (Omron Healthcare Co,
Kyoto, Japan), with a reading accuracy of 0.1 kg and 0.1 % body fat. Adult respon-
dents voluntarily took part in the testing, while minors took part in the testing after
written confirmation from their guardians.

Tests for evaluating the explosive strength of the lower extremities

The countermovement jump (CMJ) was assessed according to the protocol described
by Bosco et al. (1983) and used to calculate the players’ explosive power. The partici-
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pants were instructed to conduct a downward motion before to the jump and to
begin in an upright posture with their legs straight and their hands on their hips (to
remove the impact of an arm swing on jump height). Before taking off, they did a
natural flexion. When they landed, the participants were told to bend their knees
and land erect. Same procedure was assessed for countermovement jumpwith arm
swing (CMJA). The difference was that the hands are free and the move upward
when the jump starts. The squat jump (SJ) tests began with the subjects squatting
with their hands on their hips and their knees at a 90-degree angle. Participants lea-
ped for maximum height without any counter movements. Each player performed
three maximal CMJ, CMJA and SJ jumps, there was a 30-second pause in between
each jump repeat. The highest score was used for further analysis. The jumps were
assessed using a portable device, called the OptoJump System (Microgate, Bolzano,
Italy), which is an optical measurement system that consists of transmitting and
receiving bars. Photocells are located 2 mm above the ground in each of these. The
transmitting and receiving bars' photocells are always in communication with one
another. The algorithm determines how long any communication breakdowns be-
tween the bars last. The validity and reliability of which was confirmed (Glatthorn et
al., 2011). This enables the measurement of jump height and flight duration during a
jump performance. Centimeters are used to represent the leap height.

Speed tests

A maximal sprint at 5 m, 10 m, and 20 m was used to measure speed (Fig.1). The
subject's pace increased through the first two gates until reaching their maximum
speed when they passed through the last gate. The test was administered three
times to each person, with a 30-second rest in between. The quickest time was used
for additional statistical analysis. The device used was a photocell system (Witty,
System, Microgate, Bolzano, ltaly). Photocells were positioned 5, 10, and 20 meters
apart from the starting line. The photocells were placed at the hip level of all sub-
jects, in order to minimize the effect of swinging the arm when passing through the
gate (Yeadon et al., 1999).

Figure 1. Sprint 5m, 10m, 20m
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Agility assessment tests
T test

This test (Fig. 2) was administered using the protocol outlined by Semenick (Seme-
nick, 1990). Both feet were behind the starting line when the subjects began. Two
more cones were positioned 4.57 meters on either side of the second cone, and a
fourth cone was positioned 9.14 meters from the beginning cone to form a T shape.
Every participant sped up to a cone and used their right hand to contact the base of
the cone. Keeping their feet crossed and facing forward, the subjects had to shuffle
to the next cone on the left and touch its base with their left hand, then to the next
cone on the right and touch its base with their right hand, and finally to the last cone
on the left and touch its base. The cones were 30 cm tall. Lastly, participants ran as
fast as they could backwards to reach the starting/finish line. If athletes failed to
touch the base of the cone, crossed one foot in front of the other, or failed to face
forward throughout the test, they had to repeat it. Using an electronic timing device,
the test's completion time was evaluated as a performance outcome.

Figure 2. T test
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Zig-Zag test
In the zig-zag test (Fig. 3), athletes had to accelerate and decelerate as quickly as
they could around each of the four 5-meter portions (for a total linear distance of 20

meters) marked with cones positioned at 100° angles, which was conducted on an
indoor court. There was a 5-minute rest period between each of the two maximal
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attempts. The participants were told to finish the test as fast as they could before
reaching the second set of timing gates, which were positioned 20 meters from the
starting line, after beginning in a standing stance with the front foot 0.3 meters
behind the first set of timing gates. Out of the two attempts, the fastest time was
kept for additional examination (Little, Williams, 2005).

Figure 3. Zig-Zag test
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Slalom test

Six cones were used in the slalom test (Fig. 4). The first cone was the only one that
was 1 meter from the starting line; the other 5 were separated by 2 meters. Begi-
nning at the starting line, the competitors alternatively avoid all of the cones (mo-
ving 909 to point C, then running to point D, then avoiding the cone again by 1809,
and finally sprinting through the target line at point E). Results are recorded in se-
conds (Sporis et al., 2010).
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Figure 4. Slalom test
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Agility was evaluated using three tests: the T test, the zig-zag test and the slalom
test. The subjects repeated each of the tests three times, with a 30-second break
between repetitions of one test and a 5-minute break between different tests. The
fastest time on the agility tests was taken into further statistical analysis of the data.
Agility was assessed with a photocell system (Witty, System, Microgate, Bolzano,
Italy), and the entire testing procedure was in accordance with the guidelines given
in earlier research.

Statistical data processing

Data processing was performed with the IBM SPSS statistics program (version 26.0;
Inc., Chicago, IL, USA). To gather fundamental data on the respondents, descriptive
statistics were applied. The normality of the data distribution was checked by the
Kolmogorov - Smirnov test for all dependent variables, while the one-factor analysis
of variance (ANOVA) was used to determine the differences in the physical fitness of
handball players in relation to their position in the team, the statistical level of sig-
nificance was set at p <0.05. Following confirmation that there were statistically sig-
nificant differences between the groups, they were compared using the Tukey HSD
test to identify which responder groups were statistically different.
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Results

Table 1. Descriptive statistics of respondents by positions in the team

Position Goalkeeper Wings Backs
N 6 6 4

Age (years) 16.50+1.76 16.67+1.21 17.25+0.50
HE (years) 6.50 + 1.64 4.67 £ 2.06 6.75 0.96
BM (kg) 95.20 + 14.60 74.15 £ 9.54 80.07 £ 3.97
BH (cm) 181.67 £10.11 179.92 £ 4.97 182.5+5.56
PF (%) 24.58 + 4.60 13.88+ 5.90 14.30+3.04
PMM (%) 36.98 + 2.52 43.22 £3.31 4197 +2.49

N — number of respondents; HE — handball experience; BM — body mass;
BH — body height; PF — percentage of fat; PMM — percentage of muscle mass;
* - mean value * standard deviation

According to Table 1's descriptive statistics analysis, it can be concluded that the
average age of handball players is 16.75 + 1.29 years and that they are in the training
process for 5.88 + 1.86 years. The average body mass of handball players is 83.53 +
14.05 kg, goalkeepers have on average the highest body mass - 95.20 £ 14.60 kg, but
also the highest percentage of fat deposits - 24.58 + 4.60%, as well as the lowest
values of muscle mass - 36.98 + 2.52 kg. Backs have the highest average body height
- 182.5 £ 5.56 cm, while wing players have the lowest percentage of body fat 13.88 +
5.90% and the highest percentage of muscle mass - 43.22 + 3.31%.

Table 2. Results of physical fitness tests of subjects in relation to position
in the team (ANOVA)

Variables GOALKEPER WINGS BACKS Sig.
(n=6) (n=6) (n=4) (p <0.05)
CMJ (cm) 35.4+5.04 36.2£2.32 36.9+4.11 .402
CMIJA (cm) 37.3+4.07 39.4+5.04 38.7£3.43 .186
SJ (cm) 33.9+2.57 34.5+3.43 35.19+4.32 .407
Speed 5m (s) 2.13+0.16 2.09+£0.13 2.02+0.14 .281
Speed 10m (s) 2.93+0.26 2.75+0.34 2.69+0.2 .074
Speed 20m (s) 3.72+0.3 3.63+0.24 3.51+0.26 .077
T test (s) 7.53+0.9 6.01 £ 0.45 6.62 £0.7 .051
Zigzag test (s) 9.24 £ 0.25 8.631+0.72 8.85 1+ 0.45 .206
Slalom test (s) 11.23 +1.12% 10.48 £ 0.85 10.89 + 0.68 .033

Sig. — Significance level, CMJ — counter movement jump; CMJA — counter movement jump with
arm swing; SJ — squat jump; * values significantly different from those obtained by wings; p < 0.05.
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Differences in physical fitness according to team status were examined using one-
factor analysis of variance. Goalkeepers, wingers, and defenders were the three ca-
tegories into which the responders were split. A statistically significant difference at
the p < 0.05 level was found only in the T test F (2,16) = 4.09, p = 0.051 and the sla-
lom test F (2, 16) = 4.51, p = 0.033. Subsequent comparisons, using the Tukey HSD
test, show that players in the position of goalkeeper (M = 0.75; SD = 0.28) and wings
(M =-0.75; SD = 0.28) differ statistically significantly (p = 0.04) in the results of the
slalom test. Eta-square was used to determine the size of the effect of the difference
and in this case, it was 0.41, which according to Cohen, represents a large effect of
the difference between goalkeepers and wing players in the slalom test.

Discussion

The aim of this research was to determine whether there are differences in the ex-
plosive power of the lower extremities, speed and agility in handball players in rela-
tion to their position in the team. The results showed statistically significant differen-
ces only in slalom agility test, while there were no significant differences in vertical
jump height and speed tests.

It is believed that among team handball players, dynamic strength and jumping
ability are strongly correlated (Bonifazi et al., 2001). In addition, the results of the
research did not prove statistically significant differences in the height of the vertical
jump among young handball players. It was found that goalkeepers have the lowest
average vertical jump height, but that these differences are not statistically signi-
ficant. These results confirmed the conclusions of previous research (Chaouachi et
al., 2009; Vila et al., 2012), that there are no differences in the manifestation of ma-
ximum explosive power. On the other hand, many researchers, (Haugen et al., 2016;
Hermassi et al., 2019; Oxyzoglou et al., 2008; Weber et al., 2018), came to the con-
clusion on a specific population of handball players, that the height of the vertical
jump differs amongst players’ position. Oxyzoglou et al. showed that goalkeepers
have high values of explosive power, predominantly of the upper extremities, and
high values of pelvic flexibility. However, in this research, the explosive strength of
the upper limbs, as well as flexibility, was not tested, so it is not possible to build on
the previous research. On the contrary, players in the positions of wings and backs
have higher values of the height of the vertical jump in relation to goalkeepers and
pivotmen in the tests of the explosive power of the lower extremities (Cavala, Kati¢,
2010; Haugen et al., 2016; Hermassi et al., 2019; Oxyzoglou et al., 2008). Namely,
handball players in the positions of wings and backs perform a greater number of
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jumps compared to other positions (Okuno et al., 2013; Sporis et al., 2010). The fact
is that wing players are involved more in horizontal jumps in the game, in order to
reduce the distance from the goal and send a more accurate shot (Christodoulidis et
al., 2009), however, the high values on the vertical jump tests are the consequence
of the large forces produced in a very short period of time, in a limited space (Hau-
gen et al., 2016). Defenders, contrary to wing players, perform the largest number of
activities that include the element of vertical jump, due to the specific requirements
of the position, which implies a large number of jumps, in combination with shots,
because the highest frequency of shots, defenders perform from a distance of 9 to
13 m, and a high vertical a jump is necessary to avoid a potential block (Christo-
doulidis et al., 2009; Kriiger et al., 2014).

The capacity to run and sprint repeatedly at a high intensity is crucial for success,
according to prior researches (Rannou et al., 2001; Mohamed et al., 2009; Souhail et
al., 2010), which has shown that maximal running speed has an effect on perfor-
mance. However, in this case, the sprinting speed at 5, 10 and 20 m did not differ sta-
tistically significantly in relation to the position in the team. Previous research exa-
mining sprinting differences has been rather contradictory. While they determined
that there are differences with the tendency for wing players to have higher values on
the maximum speed tests, the others came to different results and stated that there
are no differences on the 20 m running tests (Gorostiaga et al., 2005; Kriiger et al.,
2014). Namely, players in all positions need starting acceleration, which is tested with
a five-meter running test, due to the specific movements in handball that each player
has (Krlger et al., 2014). Shorter distances wing players run slower, however, with
increasing distance - up to 30 m, wing players and defenders have better results in
speed tests (Luig et al., 2008; Sporis et al., 2010). These results are consequence of a
specific role in the team, because during a handball game, players in these positions
perform the most sprints between 20 and 30 m, during transformations from attack to
defense with sudden accelerations, stops and changes in direction and direction of
movement, which depends, in addition to specific roles, in addition to the space they
cover (Christodoulidis et al.,, 2009; Luig et al., 2008). At the same time, during the
game, wing players spend 18% of the total time performing activities of 3.5 m/s and
4% of the time, activities of 5.2 m/s (Sbila et al., 2004).

Agility is crucial for wing players (Susatha et al., 2021). The results of the study only
showed statistically significant differences in the slalom test between players in the
position of goalkeeper and wings. Namely, technical and tactical abilities, as well as the
factor of anticipation are much more important to goalkeepers than the ability to be
agile, where based on the situation in the game, the movement of the ball, opposing
players and teammates, he must react in a timely and adequate manner (Vignais et al.,
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2009), also, goalkeepers have a limited space in which to move (Luteberget, Spencer,
2017), so according to the requirements of the game, agility is the ability that is least
involved in their performance. On the other hand, due to the aforementioned specifi-
cities in movements, which are required when shooting from different angles, Srhoj
and associates (Srhoj et al., 2002), determine agility as the most important ability.
Unlike goalkeepers, there are no statistically significant differences between wings and
defenders in agility tests. The defenders, as the organizers of the game, provide the
players who play in other positions with their movements, the opportunity to score
goals more easily. When performing tactical actions in the attack, the defenders circle,
run through, run out and demarcate. Also, hand-ball players who play in the position
of defender, have better results on specific tests with the ball, which include agility,
especially in situations that involved a shot from a jump or a shot from the movement,
with the highest speed of throwing the ball (Haugen et al., 2016; Hermassi et al., 2019;
Oxyzoglou et al., 2008; Vila et al., 2012; Weber et al., 2018). However, this research
failed to detect such differences, as specific ball tests were not included in the study. It
is necessary to point out body composition as a possible cause of differences between
goalkeepers and wing players. However, Atakan and associates (Atakan et al., 2017),
found that excess body mass as well as a higher percentage of fat have a negative
effect on agility. The results showed that goalkeepers have a higher body height, a lo-
wer percentage of muscle mass and a higher percentage of fat compared to wing pla-
yers. Also, wing players have a higher percentage of muscle mass and have a mesomo-
rphic body type.

Statistically insignificant differences in a large number of tests are reflected in the
small number of respondents, also, the study did not include players in the position
of pivotman. It should be taken into account the fact that the testing was carried out
at the end of the competitive season, when the players gradually stopped the trai-
ning process. Also, a large heterogeneity was observed in the age of the respon-
dents, who are still in the process of development, the physical requirements are not
yet at the level of professionals, so it is much more difficult to determine the diffe-
rences that exist. Future research, for more relevant detection of differences, should
adapt the selection of tests to the specific requirements of the handball game, which
will mean specific tests with and without the ball, as well as specific tests of reactive
agility with a combination of both horizontal and vertical jumps.
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Conclusion

The current study showed a statistically significant difference between goalkeepers
and wings in the slalom test. These results may prove to be beneficial for talent
assessment and evaluation as well as for the creation and improvement of position
training regimens. Despite the fact that the level of the most important physical
fitness tests were determined by specific technical, tactical tasks and body
composition, there were no statistically significant differences. The results should be
taken questioningly, due to the small number of subjects and the specific time of
testing, as well as the use of general tests. As a result, one useful suggestion for
coaches would be to tailor the physical performance training curriculum to the
particular position. To enhance the position-specific profiling, it would appear
worthwhile to incorporate additional performance assessments in future research
that concentrate on muscle strength or reaction times in all positions of the team.
Finally, it is necessary to look at the whole picture in detail, in order to maximize
training simulations and make them as handball-specific as possible, as well as to
strengthen weaknesses in each position in order to achieve adequate results.
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	IMPACT OF MOTORIC ACHIVEMENT AND DIETARY HABITS ON STUDENTS’ CARDIOVASCULAR ENDURANCE
	Lidija Marković 1F , Milan Cvetković 2F , Andrija Stojanović 3F , Boris Popović 4F , Dragan Marinković 5F , Bojan Rašković 6F , Miloš Kojić 7F , Dejan Javorac 8F
	Abstract: The aim of this study was to identify achievements in motor tests and dietary habits as predictors of cardiovascular endurance among Medical rehabilitation students. The sample included 159 Medical rehabilitation students from Novi Sad, Serb...
	Keywords: motor skills, dietary habits, cardiovascular endurance, students
	Introduction
	In the past decades, increased attention has been given to physical activity, an ele-ment of a healthy lifestyle, as an essential factor in maintaining and improving he-alth. Physical activity represents any body movement that increases human energy e...
	Structured physical activity is not just about exercise; it is about refining motor skills, encompassing a wide range of characteristics related to body performance. This knowledge is essential for overall health and well-being. Motor skills such as m...
	There are two types of muscular endurance: aerobic (cardiovascular) and anaerobic. Aerobic exercise consists of various exercises and physical activities that stimulate the heart and lungs long enough to benefit the body (Dayananda et al., 2024). Aero...
	Anaerobic physical activities require short, explosive muscle efforts that quickly de-plete energy reserves. Some examples of anaerobic physical activity include strength training (such as weightlifting or bodyweight exercises like pull-ups and push-u...
	Muscular strength is the motor ability to overcome internal and external forces with human muscle force (Suchomel et al., 2016). Muscular endurance refers to the mo-tor ability to perform a specific movement for an extended period without reducing eff...
	In today's sedentary lifestyle, it is necessary to maintain and improve flexibility. Re-ducing the risk of back problems, joint issues, and other musculoskeletal disorders is becoming increasingly important. This awareness is crucial in our modern, of...
	Dietary habits are subject to numerous changes and are influenced by various fac-tors, such as fast food, processed products, high intake of refined carbohydrates, insufficient consumption of fruits and vegetables, and increased consumption of process...
	Physical activity positively impacts an individual's health and well-being, contributing to developing or maintaining physical abilities. The aim of this study is to identify achievements in motor tests (Standing Long Jump, Grip Strength Test, Sit and...
	Methods
	The current research, a comprehensive empirical cross-sectional study, delved into the cardiovascular endurance of Medical rehabilitation students from Novi Sad, Ser-bia. This central outcome variable was intricately related to a set of predictor vari...
	The empirical part of the study was conducted with utmost adherence to the appli-cable protocol of the System for Monitoring the Physical Growth and Development of Student Motor Skills in Physical Education and Health Classes, along with a dietary que...
	Standing Long Jump
	The test evaluates the explosive strength of the lower extremities. The participant stands behind feet aligned with shoulder-width. In this position, the participant must bend their knees, swing their arms, push off firmly, and jump as far as possible...
	Sit-ups for 60 Seconds
	Sit-ups assess the trunk's muscular endurance and strength. The participant starts lying on their back on a mat with knees bent at 90 , feet aligned with hip-width, and arms crossed over their chest with palms on opposite shoulders. The examiner holds...
	Grip Strength Test
	This test measures the isometric strength of the upper body. The participant squ-eezes the grip for at least two seconds continuously, performing the test twice alternately. The participant determines the optimal range, and a short rest is allo-wed be...
	Sit-and-Reach Test
	Sit-and-Reach test assesses flexibility. The participant sits on the floor with both legs extended. The hands are extended, with palms next to each other. The participant must perform a deep forward bend and push the ruler as far as possible with thei...
	Push-Ups
	This test evaluates the muscular strength and endurance of the upper body. Men perform the test from a standard starting position (hands extended directly beneath the shoulders, back straight, head aligned with the spine, and toes on the floor), while...
	Shuttle Run Test
	The test evaluates aerobic capacity and cardiorespiratory endurance by requiring participants to run between two lines, 20 meters apart, at a pace dictated by an audio signal from a CD. The participant must have both feet across the line at each audio...
	Dietary Questionnaire
	For the exploratory factor analysis, the part of the survey with answers "always," "often," "sometimes," and "never" were taken, which are as follows:
	• Do you eat breakfast?
	• Do you have breakfast, lunch, and dinner?
	• Do you eat at least 200g of vegetables every day?
	• Do you drink at least 1-1.5 liters of water every day?
	• Do you eat at least 200g of fruit every day?
	• Do you have dessert with your meals?
	• Do you drink wine/beer during meals?
	• Do you drink at least two glasses of milk or yogurt every day?
	Statistical data analysis was conducted using the IBM SPSS Statistics 20 software. Descriptive statistics parameters were calculated for the obtained data, providing practical insights for future research. Exploratory factor analysis was applied to di...
	Results
	The characteristics of the sample were presented (Table 1), as were the results of the exploratory factor analysis (Tables 2 and 3), and an overview of the relationships between motor test performance, dietary habits, and the cardiovascular endurance ...
	Table 1. General sample characteristics
	Note: N-number
	The exploratory factor analysis of dietary habits
	The exploratory factor analysis was applied to verify the factor structure of dietary habits among Medical rehabilitation students. Conforming to the items with multiple-choice responses (always, often, sometimes, and never), the exploratory factor an...
	The data were suitable for correlation (p=0.000), as determined by the KMO test of sphericity. The commonalities reflect the common variance in the data structure after the factors were extracted.
	According to the Guttman-Kaiser criterion, four characteristic eigenvalues had values higher than 1 (Table 2), and according to parallel factor analysis, two characteristic eigenvalues explain a higher percentage of variance than their random counterp...
	Table 2. The Guttman-Kaiser criterion for factor extraction
	Cumulative Proportion of Variance
	Proportion of Variance
	Eigenvalue
	Table 3. The parallel factor analysis
	After the parallel analysis, the exploratory factor analysis was repeated with a fixed number of factors for extraction (2). Based on the values of commonalities, the items "Do you drink beer/wine during meals?" and "Do you drink at least two glasses ...
	The generated factors from the parallel factor analysis were: 1. Basic Nutrition and 2. Additional Nutrition. The obtained two-factor model explains 53.715% of the vari-ance, Basic Nutrition measures 30.221% of the variance, and Additional Nutrition m...
	The Basic Nutrition factor grouped the items "Do you eat breakfast" (0.886) and "Do you have breakfast, lunch, and dinner?" (0.830). Remarkably, these two items satu-rate the mentioned factor almost equally.
	Multiple linear regression
	The multiple regression analysis determined a statistically significant relationship between the set of predictors, results of the motor tests, and the Shuttle Run Test (R=0.828, p=0.000). Therefore, no statistically significant relationship between B...
	Table 4. Multiple linear regression
	Note:  B: estimate, S.E: standard error, CI: confidence interval, p≤0.05
	The Standing Long Jump explained 0.5% of the criterion variable, while the Sit-ups explained 4.5%.
	Discusion
	The research was conducted to identify achievements in motor tests (Standing Long Jump, Grip Strength Test, Sit-ups for 60 seconds, Sit-and-Reach Test, and Push-ups) and dietary habits related to Basic and Additional Nutrition as predictors of cardio‚...
	The empirical part of the research was conducted at the beginning of the school year during physical education classes for Medical rehabilitation students. The sample consisted of first-year (30.2%), second-year (19.5%), and third-year students (27.8%...
	The significant predictors in the set of motor tests were the Standing Long Jump and the Sit-ups for 60 seconds. In both cases, better test results led to better cardiovas-cular endurance, indicating that students with stronger trunk flexor muscles an...
	The results of the exploratory factor analysis of dietary habits showed that the structure of habits is significant for the diet of Medical rehabilitation students. However, the structure needed to confirm the well-known thesis that diet is crucial in...
	The results have multiple implications. First, educating students about healthy die-tary habits and regular physical activity is also emphasized to improve physical fit-ness (Ostojić, 2023). Additionally, the results may help develop a modified physic...
	This study presents several limitations that should be considered when interpreting the results. The research was conducted exclusively on Medical rehabilitation stu-dents from one university, limiting the generalizability of the findings to a broader...
	Despite the limitations, this study also has several notable strengths. The study's unique approach of combining physical fitness assessments with dietary habit analysis offers a multidimensional perspective on factors influencing cardiovascular endur...
	Conclusion
	Conducting longitudinal studies could track the impact of changes in dietary habits and physical activity on cardiovascular endurance over a more extended period. Moreover, research involving a more extensive and diverse sample could provide additiona...
	The research on motor test achievements and dietary habits provides a deeper under-standing of the relationship between physical activity, diet, and health. The knowledge gained from this research is instrumental in identifying the factors that influe...
	By preventing health problems and enhancing our understanding of nutrition, we can develop strategies to reduce the risk of heart disease and other health issues among students. Education about healthy habits can have long-term benefits for pe-ople's ...
	This current research could serve as a foundation for promoting a healthy lifestyle among the student population. It can improve the physical education curriculum by providing insights into the effectiveness of the program. Moreover, it underscores th...
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	THE INFLUENCE OF HALLIWICK METHOD ON MENTAL ADAPTATION IN AQUATIC ENVIRONMENT FOR YOUNG INDIVIDUALS WIT DOWN SYNDROME9F
	Jasmin Gračanin 10F , Darko Stojanović 11F , Irfan Gračanin12F , Zilha Krlić13F
	Abstract: The purpose of this study is to determine the effects of the "Halliwick" aquatic exercise program on changes of mental adaptation in water environment in young pe-ople with Down syndrome (DS). The sample of respondents consisted of 14 young ...
	Keywords: Halliwick method, WOTA test, Down syndrome
	Introduction
	Down syndrome (DS) is a genetic disorder caused by the presence of an extra chro-mosome 21, affecting approximately 1 in 787 live births worldwide (Heinke et al., 2021). Characterized by a distinct set of physical and intellectual disabilities, indivi...
	The Halliwick method, developed by James McMillan in the late 1940s, is a speciali-zed approach to teaching swimming and enhancing water-based activities for individuals with physical, intellectual, and developmental disabilities. This method is roote...
	The aquatic environment offers unique therapeutic benefits for individuals with DS. The buoyancy of water reduces the impact on joints and facilitates ease of move-ment, which is particularly advantageous for those with muscular and skeletal limi-tati...
	Research has demonstrated the effectiveness of the Halliwick method in improving both physical and mental skills in aquatic settings. For instance, a study on children with autism spectrum disorder, which shares some therapeutic parallels with DS, fou...
	The primary aim of this research is to explore the influence of the Halliwick method on the mental adaptation of young individuals with DS to the aquatic environment. By focusing on mental adaptation, this study seeks to understand how the structu-red...
	This research highlights the potential of the Halliwick aquatic exercise program as a sport-recreational activity for individuals with DS, aimed at improving their health status, psychophysical abilities, and physical activity levels. The positive out...
	Methods
	Design and Participants

	This study employed a single-group design which included baseline, post-control, and final measurements. The sample consisted of 14 young individuals with DS, with an average age of 21.8 ± 8.0 years. Inclusion criteria for participation in the study w...
	Procedures

	Before the first test (baseline measurement), the assessors underwent training and preparation to familiarize themselves with the techniques and protocols of the WOTA2 test. The mental adaptation testing in water was conducted at the "Aqua Spa Termale...
	Intervention Program

	The intervention program was conducted at the pool of the Sports Center "Novi Pazar" and the pool "Aqua Spa Termale" in Novi Pazar. The baseline measurement of all subjects was performed before the start of the program. Following this, there was a 12-...
	During the 12-week intervention period, water exercise classes were held twice a week for 60 minutes each session, amounting to a total of 24 sessions. The sessions followed the Halliwick method (ten points) adapted for people with disabilities, in-co...
	The program aimed to enable individuals with DS to move safely and independently in water, essentially teaching them to swim. Instructors worked with several groups, maintaining an approximate instructor-to-child ratio of 1:3. Additional props were us...
	Table 1. 12-week Halliwick method programme
	Measures

	1-2
	3-4
	5-6
	7-8
	9-10
	11-12
	13-14
	15-16
	17-18
	8. Balance in Stillness
	19-20
	9. Turbulent Gliding
	21-22
	10. Simple Progression and Basic Swimming Stroke
	23-24
	The Water Orientation Test Alyn 2 (WOTA2) was utilized to assess orientation and functioning in water. This test comprises 27 items (skills) based on the ten-point principles of the Halliwick concept, but for the purpose of this study only items 1 – 1...
	Statistical Analysis

	Descriptive statistics were employed to summarize the data. Paired sample t-tests were conducted to compare baseline and post-control measurements, as well as post-control and final measurements. Cohen's effect size (ES) was also calculated to determi...
	Results
	The results of the paired sample t-tests, both at the item level (Figure 1) and for ove-rall Mental Adjustment (Tables 2 and 3), indicate varying degrees of improvement in Mental Adjustment (MA) to the aquatic environment across different phases of th...
	Item-Level Analysis

	General Mental Adjustment to the Water: The participants showed a gradual impro-vement in general mental adjustment from the Baseline to the Final measurement. However, the significance levels indicate that this change was not statistically significan...
	Blowing Bubbles through the Mouth, Nose, and with Face/Head Immersed (Items 2, 3, 4): These items related to exhaling techniques showed modest improvements across the measurements. Although there were slight increases in performance from Baseline to P...
	Rhythmically Exhaling while Moving & Exhaling Alternately from Nose and Mouth (Items 5, 6): These more complex exhaling tasks showed similar trends, with some impro-vement over time. However, the changes were more substantial between Post-Control and ...
	Entering and Getting out of the Water (Items 7, 8): The results show consistent improvement across all measurements for these fundamental tasks. The significant differences between Post-Control and Final measurements indicate that participants gained ...
	Chair (Box) Position, Progression along Pool Edge, Walking across the Pool, Jumping across the Pool, and Jumping and Ducking in & out of Water (Items 9-13): These items, which involve more complex movements and interactions with the water, de-monstrat...
	Figure 1. Differences in items scores between baseline, post-control and final measurements. Item 1 = General Mental Adjustment to the water; Item 2 = Blowing bubbles through the mouth; Item 3 = Blowing bubbles through the nose; Item 4 = Blowing bubb...
	Overall Mental Adjustment (MA%) Analysis

	The paired sample t-test results provided additional insights into the overall effec-tiveness of the intervention:
	Baseline vs. Post-Control: The results in Table 2 shows there was a slight increase in the overall MA% from 49.82 to 54.58. However, this change was not statistically sig-nificant (p = 0.325), indicating that the initial 12-week control period without...
	Post-Control vs. Final: The results in Table 3 showed a significant increase in MA% from 54.58 to 74.91 (p = 0.005), with a large effect size (ES = 0.90). This substantial improvement suggests that the 12-week Halliwick aquatic exercise program had a ...
	Table 2. Differences between Baseline and Post-control measurements of overall Mental Adjustment scores.
	Notice. N = Number of participants; Mean ± SD = Mean value ± Standard Deviation;     t = t-statistic from the paired sample t-test; p = Statistical significance; ES = Effect Size.
	Table 3. Differences between Post-Control and Final measurements of overall Mental Adjustment scores.
	Notice. N = Number of participants; Mean ± SD = Mean value ± Standard Deviation; t = t-statistic from the paired sample t-test; p = Statistical significance; * = p < 0.05; ES = Effect Size.
	These results highlight a significant improvement in mental adaptation between the Post-Control and Final measurements, with a large effect size, indicating a strong im-pact of the intervention program. The difference between Baseline and Post-Control...
	Discusion
	The main purpose of this study was to examine the effects of a 12-week Halliwick aquatic exercise program on mental adaptation to the aquatic environment in young individuals with DS. The main findings showed that participants improved signifi-cantly ...
	Similar to the findings of Torlaković and Šebić (2022), baseline testing in our study revealed that participants were not well adapted to the aquatic environment at the start of the intervention. However, after the implementation of the Halliwick prog...
	The findings of this study are also consistent with those reported by Naczk et al. (2021), where significant improvements in mental adaptation and balance control were observed following a structured swimming program. The reported effect sizes in ment...
	Moreover, Milligan et al. (2022) found significant improvement in specific mental ad-justment activities, such as the ability to blow bubbles in water, reflecting increased comfort and control in an aquatic setting. The present study's findings suppor...
	The findings are consistent with those reported by Hartlage et al. (2021), who found significant improvements in WOTA-1 scores among children with DS after participa-ting in aquatic physical therapy. Their findings support the assumption that aquatic ...
	In addition to the objective measures of improvement, qualitative feedback from participants and their parents or guardians provided valuable insights into the bro-ader impact of the program. Although this study did not employ questionnaires or other ...
	The practical implications of these findings are significant for therapeutic practice. The Halliwick method, with its structured approach to mental adjustment and pro-gressive skill development, proves to be a valuable tool in promoting both physical ...
	While the results are promising, the small sample size and single-group design pre-sent limitations that should be addressed in future research. Larger, more diverse samples and randomized controlled trials would help validate these findings and pro-v...
	Conclusion
	This study reinforces the growing evidence that supports the use of aquatic therapy, particularly the Halliwick method, in enhancing mental adaptation and aquatic skills among individuals with DS. The findings suggest that such programs not only impro...
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	POSITIONAL DIFFERENCES IN EXPLOSIVE POWER, SPEED AND AGILITY IN ADOLESCENT HANDBALL PLAYERS
	Stefan Pivač 14F , Anja Lazić 15F , Valida Ademović 16F
	Abstract: Handball determines as a complex, team sport, where high-intensity acti-vities are followed by short-term movements and low-intensity activities. The aim of this research was to determine whether there are differences in the explosive power ...
	Keywords: handball, explosive power, speed, agility
	Introduction
	Handball determines as a complex, team sport, where high-intensity activities are fo-llowed by short-term movements and low-intensity activities (Hermassi et al., 2019; Michalsik et al., 2015). During a handball game, an average of 825 high-intensity ...
	Players have distinct physical fitness levels, body compositions, and morphological profiles based on their position, which dictates their function on the court. In ge-neral, the anthropological model of "the top-quality handball player" implicitly pr...
	Some authors (Chaouachi et al., 2009; René Schwesig et al., 2016) pointed out that there is greater homogeneity among players in different positions in handball, com-pared to other team sports, however, many studies (Rousanoglou et al., 2014; R. Schwe...
	Despite the growing body of literature on physical performance in adolescent athletes, limited attention has been given to the specific positional differences in power, speed, and agility among handball players. Most studies in handball tend to focus ...
	Methods
	Participatnts
	All subjects were in the same professional handball club (R.K. Železničar), and invol-ved in regular handball competition at the time of the study. The sample of respon-dents consisted of 16 young handball players with handball experience 5.88 ± 1.86 ...
	Procedures
	On the same day prior to testing, all players received training on testing protocols. Each test was verbally explained and shown by the same research team member during familiarization, and each test was subjected to submaximal and maximum trials unti...
	Sample of measuring instruments
	Anthropometric characteristics
	The anthropometric characteristics of the subjects were measured so that the sub-jects were barefoot, in sports equipment. The subject's body height was measured with an anthropometer according to Martin (GPM anthropological instruments, Swiss), with ...
	Tests for evaluating the explosive strength of the lower extremities
	The countermovement jump (CMJ) was assessed according to the protocol described by Bosco et al. (1983) and used to calculate the players’ explosive power. The partici-pants were instructed to conduct a downward motion before to the jump and to begin i...
	Speed tests
	A maximal sprint at 5 m, 10 m, and 20 m was used to measure speed (Fig.1). The subject's pace increased through the first two gates until reaching their maximum speed when they passed through the last gate. The test was administered three times to eac...
	Figure 1. Sprint 5m, 10m, 20m
	Agility assessment tests
	T test
	This test (Fig. 2) was administered using the protocol outlined by Semenick (Seme-nick, 1990). Both feet were behind the starting line when the subjects began. Two more cones were positioned 4.57 meters on either side of the second cone, and a fourth ...
	Figure 2. T test
	Zig-Zag test
	In the zig-zag test (Fig. 3), athletes had to accelerate and decelerate as quickly as they could around each of the four 5-meter portions (for a total linear distance of 20 meters) marked with cones positioned at 100  angles, which was conducted on an...
	Figure 3. Zig-Zag test
	Slalom test
	Six cones were used in the slalom test (Fig. 4). The first cone was the only one that was 1 meter from the starting line; the other 5 were separated by 2 meters. Begi-nning at the starting line, the competitors alternatively avoid all of the cones (mo...
	Figure 4. Slalom test
	Agility was evaluated using three tests: the T test, the zig-zag test and the slalom test. The subjects repeated each of the tests three times, with a 30-second break between repetitions of one test and a 5-minute break between different tests. The fa...
	Statistical data processing
	Data processing was performed with the IBM SPSS statistics program (version 26.0; Inc., Chicago, IL, USA). To gather fundamental data on the respondents, descriptive statistics were applied. The normality of the data distribution was checked by the Ko...
	Results
	Table 1. Descriptive statistics of respondents by positions in the team
	N – number of respondents; HE – handball experience; BM – body mass; BH – body height; PF – percentage of fat; PMM – percentage of muscle mass; ± - mean value ± standard deviation
	According to Table 1's descriptive statistics analysis, it can be concluded that the average age of handball players is 16.75 ± 1.29 years and that they are in the training process for 5.88 ± 1.86 years. The average body mass of handball players is 83...
	Table 2. Results of physical fitness tests of subjects in relation to position in the team (ANOVA)
	Sig. – Significance level, CMJ – counter movement jump; CMJA – counter movement jump with arm swing; SJ – squat jump; * values significantly different from those obtained by wings; p < 0.05.
	Differences in physical fitness according to team status were examined using one-factor analysis of variance. Goalkeepers, wingers, and defenders were the three ca-tegories into which the responders were split. A statistically significant difference a...
	Discussion
	The aim of this research was to determine whether there are differences in the ex-plosive power of the lower extremities, speed and agility in handball players in rela-tion to their position in the team. The results showed statistically significant di...
	It is believed that among team handball players, dynamic strength and jumping ability are strongly correlated (Bonifazi et al., 2001). In addition, the results of the research did not prove statistically significant differences in the height of the ve...
	The capacity to run and sprint repeatedly at a high intensity is crucial for success, according to prior researches (Rannou et al., 2001; Mohamed et al., 2009; Souhail et al., 2010), which has shown that maximal running speed has an effect on perfor-m...
	Agility is crucial for wing players (Susatha et al., 2021). The results of the study only showed statistically significant differences in the slalom test between players in the position of goalkeeper and wings. Namely, technical and tactical abilities...
	Statistically insignificant differences in a large number of tests are reflected in the small number of respondents, also, the study did not include players in the position of pivotman. It should be taken into account the fact that the testing was car...
	Conclusion
	The current study showed a statistically significant difference between goalkeepers and wings in the slalom test. These results may prove to be beneficial for talent assessment and evaluation as well as for the creation and improvement of position tra...
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	CONCURRENT VALIDITY OF TWO DIFFERENT TYPES OF OMRON BODY COMPOSITION MEASURING DEVICES IN KARATE ATHLETES
	Radenko Arsenijević 17F , Lazar Toskić 18F , Nikola Utvić 19F , Lidija Marković 20F , Milan Marković 21F , Nikola Aksović 22F , Veroljub Stanković 23F
	Introduction
	Monitoring body composition is essential in sports science, especially for athletes, as key parameters like body fat percentage (%BF) and skeletal muscle mass percentage (%SMM) play a crucial role in optimising performance and evaluating the effects o...
	Various methods are utilised to assess body composition, including the InBody 270 multi-frequency body composition analyser and the OMRON BF 511 and VIVA. While InBody 270 is validated due to its precision in measuring fat and lean mass, its high cost...
	BIA devices, which use electrical impedance to measure body composition, are often marketed as reliable. It works by sending a low-level electrical current through the body, and the resistance encountered by this current is used to predict the amount ...
	Despite their widespread use, concerns have been raised regarding the accuracy of BIA devices compared to other body composition devices (Larsen et al., 2021). Several studies have been conducted to assess the validity of BIA devices, yielding mixed r...
	Despite the widespread use of BIA devices, their accuracy can be influenced by fac-tors such as hydration status, meal scheduling, and physical activity. For example, research on older adults found that multi-frequency BIA equipment provided favou-rab...
	The aim of this study is to assess the validity of two types of OMRON body com-position analysers (BF 511 and VIVA) compared to the InBody 270 in karate athletes. It is hypothesised that there will be significant correlations between used measuring de...
	Methods
	Participants
	This study employed a unique cross-sectional research design, a rarity in body com-position analysis studies. The sample, comprising 47 participants (Age = 16 ± 5.99 years; Body mass = 158 ± 14.13 cm; Body weight = 51 ± 17.29 kg), was carefully balanc...
	Measuring Procedures
	The validity of two OMRON body composition analysers (OMRON Healthcare Inc., Osaka, Japan) and their outputs were compared with those obtained using the InBo-dy 270 (In Body Co. Ltd., Seoul, South Korea) analyser, which served as the reference method ...
	All measurements were conducted in the morning during the summer karate camp organised by the Fudo Kan Karate Association. Anthropometric measurements inclu-ded body height (cm), which was obtained using a standardised stadiometer. Measu-rements were ...
	Statistical Analyses
	Descriptive statistics were calculated for all measured variables, including average value (Mean), standard deviation (SD), minimum (Min) and maximum values (Max), and coefficient of variation (cV%). The validity level of the OMRON devices was de-term...
	Results
	Descriptive statistics parameters (Mean, SD, Min, Max, and cV%) for all variables (BM, BF, and SMM), measured via three different BCA (InBody 270; Omron BF 511 and Omron Viva), are displayed in Table 1. It can be noticed that In Body 270 showed the lo...
	Table 1. Descriptive statistics of three BCA (InBody 270, Omron BF 511, Omron VIVA) of BM, BF and SMM variables
	Table 2 and Figures 1, 2, and 3 present the results of Pearson’s correlation coefficient, that is, the correlation between BM, BF and SMM parameters of three measuring devi-ces for assessment of body composition. It can be concluded that there is a si...
	Table 2. Correlation matrix of analysed variables assessed with different body composition scales (BCA)
	Legend: BM InBody 270 - body mass measured via Inbody 270 BCA; BM BF511 -  body mass measured via Omron BF511 BCA; BM Omron Viva - body mass measured via Omron Viva; BF InBody 270 - body fat measured via Inbody 270 BCA; BF BF511 - body fat measured vi...
	Figure 1. Correlation in BM – In Body 270 vs OMRON BF 511 (A), In Body 270 vs OMRON VIVA (B)
	The thoroughness of our measurement methods is evident in the results of r, r2, and the regression equation of the BM measure via InBody 270 and Omron BF 511 and between InBody 270 and Omron Viva, shown in Figure 1. In both cases, r (r=0.10; r=0.99, r...
	Figure 2. Correlation in BF – In Body 270 vs OMRON BF 511 (A), In Body 270 vs OMRON VIVA (B)
	Figure 2 illustrates the results (r, r2, and regression equation) of the parameter used to estimate body fat (BF), which was measured with InBody 270, Omron BF 511, and Omron Viva. It is worth noting that a high relationship was recorded between BF es...
	Figure 3. Correlation in SMM – In Body 270 vs OMRON BF 511 (A), In Body 270 vs OMRON VIVA (B)
	Finally, Figure 3 showcases the SMM variable's r, r2, and regression equation measu-red with InBody 270, Omron BF 511, and Omron Viva. The association between InBo-dy 270 and Omron BF 511 of the SMM variable was high, a significant finding (r=0.68; r2...
	Discussion
	This research aimed to assess the validity of two types of OMRON BIA (BF 511 and VIVA) compared to the InBody 270 in karate athletes. Generally speaking, it was ex-pected that the present findings would provide insights into the applicability of OMRON...
	The results have shown a high correlation between almost all applied parameters of three different body composition analysers. However, there are slight deviations of OMRON body composition analysers when they were compared to the widely used “golden ...
	Recent studies confirm the importance of body composition for karate athletes, as morphology plays a crucial role in their performance. These athletes tend to exhibit lower body fat percentages and higher lean body mass when compared to athletes from ...
	Body composition measurement is vital for understanding the physiological condi-tion of athletes, including karate practitioners. Methods such as BIA are commonly used due to their ability to provide quick and reliable estimates of fat mass and lean m...
	The use of BIA in karate athletes has proven beneficial for monitoring muscle mass and fat percentage, providing valuable insights into their readiness for competition. Furthermore, BIA can assess body water distribution, which is an important aspect ...
	Recent research conducted in 2021 emphasised the value of BIA in tracking body composition changes during training periods. It showed that BIA is a reliable and efficient method for assessing lean mass and fat percentage in karate athletes, su-pportin...
	The main limitation of the research is the unavailability of reliability, as we didn’t carry out an examination of within-day and between-day reliability. Also, this type of study should be repeated on different subjects regarding age and training sta...
	Conclusion
	The results have shown a high correlation between almost all applied parameters of three different body composition analysers. However, there are slight deviations of OMRON body composition analysers when they were compared to the widely used “golden ...
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	CONNECTION BETWEEN JOB DEMANDS AND BURNOUT AND QUALITY OF LIFE AMONG SOCIAL WORKERS IN SERBIA
	Ivana Zubić 24F
	Abstract: Social workers are at a higher risk of work-related stress, burnout, and a lower quality of life compared to the general population and other health professi-onals.  This is why it is important to examine factors and consequences of burnout ...
	Keywords: Job Demands-Resources Model, Social workers
	Introduction
	Social workers are committed to the protection and empowerment of populations at risk; they help these populations improve their physical and mental well-being with-in a society characterized by great economic inequality and a high potential for vul-n...
	Burnout was initially defined by Freudenberger (1974) as a phenomenon found among professionals who experience intense contact with their clients and who ex-press an inability to cope with stressors at work. Freudenberger (1974, 1980) descri-bed their...
	Today, the most widely accepted definition of burnout is that suggested by Maslach and her colleagues who define burnout in human services work as a prolonged res-ponse to chronic emotional and interpersonal stressors on the job (Maslach, Schau-feli, ...
	This increased individual responsibility for work, combined with high workload and job demands and insufficient resources, have been found to be an important reason for burnout of social workers (Lizano, Mor Barak, 2012, Astvik, Melin, 2012). Rese-arc...
	This study examined predictors and consequences of burnout among social workers in Serbia. This research examined the relationship between job demands, burnout and quality of life among social workers.
	The Job Demands–Resources Model
	This study is contextualized within the Job Demands - Resources (JD-R) explanatory model of burnout. According to the JD - R model (Bakker, Demerouti, Boer, Schaufeli, 2003, Demerouti, Bakker, Nachreiner,  Schaufeli, 2001), every occupation may have i...
	Job demands refer to those physical, psychological, social, or organizational aspects of the job that require sustained physical and/or psychological (i.e., cognitive or emotional) effort and are therefore associated with certain physiological and/or ...
	A second proposition of JD-R theory is that job demands and resources instigate two very different processes: 1. an energetic process of wearing out in which high job de-mands exhaust employees’ mental and physical resources and may therefore lead to ...
	The energetic process from high job demands through burnout to ill health can be illuminated using Hockey’s (Hockey, 1997, 2000) compensatory regulatory-control model. According to this model, employees under stress face a trade-off between the protec...
	The aim of study (Zubić, 2022) was to examine the relationship between elements of the JD-R Model in a sample of teachers from the Republic of Serbia. The sample consisted of 119 teachers who have been working in primary and secondary schools. The res...
	Statistically significant correlations were found between colleague support and su-pervisor support, on the one hand, and burnout and job commitment, on the other hand. A statistically significant negative correlation was found between burnout and jo...
	Several studies conducted in the context of the JD-R model have found that job burnout mediates the relationships between different types of job demands and ill health. For example, the research conducted by Hakanen et al. has indicated that job burno...
	Results of the longitudinal study (Lizano, Mor Barak, 2012) on the sample of public child welfare workers confirmed assumptions of JD-R model.  Therefore, it was confirmed the impact of workplace demands and resources on the development of emotional e...
	Based on previous empirical findings on job burnout among employees and social workers, the theoretical postulates of Job Demands–Resources model of job burn-out, this study tests the following hypotheses:
	H1. Job demands (workload, emotional demands) are positively correlated to burnout
	H2. Job demands (workload, emotional demands) are negatively correlated with quality of life
	H3. Job burnout is a negatively correlated with quality of life
	Methods
	Ten social services departments from different cities in Serbia were originally appro-ached. Due to a variety of reasons only six were able to co-operate in the study. Having obtained permission from the six respective Directors of Social Services, te...
	The sample population consisted of 102 social workers working in Serbia. The sam-ple included 16 men (15,7%) and 86 women (84,3%).  Respondent age ranged from 24 to 63 with a mean sample age 38.73 (SD=10.67).  Agency tenure in the sample ranged from a...
	Job demands. Two job demands were included in the present research: workload and emocional demands. Workload represents a job demand consistently found to be a major predictor of burnout (Schaufeli, Enzmann, 1998, Lee, Ashforth, 1996). Workload was me...
	Emocional demands was assessed with scale Emotional demands from The Job De-mands - Resources Questionnaire (Bakker, 2014) and included six items (e.g., Is your work emotionally demanding?). High scores on scale indicate high emocional demands. Items ...
	The job burnout was measured with Copenhagen Burnout Inventory (CBI). The CBI is a public domain questionnaire and consists of three scales measuring personal burn-out, work-related burnout, and client-related burnout. Burnout is a state of prolon-ged...
	The quality of life was measured with The World Health Organization Quality of Life-WHOQOL-BREF (The WHOQOL Group, 1996). Quality of life is defined as individuals' perceptions of their position in life in the context of the culture and value systems ...
	IBM SPSS Statistics v. 21 was used for data processing. Among the descriptive parameters, the arithmetic mean and standard deviation were used, and in order to register connection among variables, correlation was conducted. The level of signifi-cance ...
	Results
	Table 1. shows the means, standard deviations, and correlations between the va-riables.
	Table 1. Descriptive statistics and correlations of the study variables
	* p < 0.05; ** p < 0.01; *** p < 0.001.
	All the significant relationships between the variables were in the expected direc-tion. Job demands were negatively related to quality of life, and positively related to burnout. In addition, burnout was negatively related to quality of life.
	Discussion
	The JD-R model has been the theoretical framework of the study. The aim of the current study was to study connection between job demands and burnout and quality of life among social workers in Serbia. First, the findings indicate a positive rela-tions...
	This is consistent with previous empirical studies examining the mediating role of burnout in the relationship between job demands and ill health (Hakanen, Bakker, Schaufeli, 2006), and depression (Hakanen, Schaufeli, Ahola, 2008), mental and phy-sica...
	This study lends support to the JD-R model in predicting burnout among social wor-kers. This is consistent with previous study among public child welfare workers which also confirmed JD-R model of burnout development (Lizano, Mor Barak, 2012).
	It should be also noted that this research contains certain limitations which weaken its external validity and call for caution in the interpretation of the results.
	Because of the cross-sectional design of the current study, the postulated relation-ships between job demands and burnout dimensions cannot be interpreted causally. Nevertheless, longitudinal studies and quasi-experimental research designs are needed ...
	Unequal sex ratio in the sample with 84,3% female participants is one of the limi-tations. The data may apply to men to a lesser extent. What is more, the research has taken into consideration only one (and quite specific) occupational group – soci-al...
	Job demands play a central role in the hypothesized energetic process that might lead to burnout and health problems, but also to potential negative organizational outcomes such as the intention to leave the organization. Study results can help inform...
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	SPORTS JOURNALISTS CONFRONTING CYBERBULLYING BEHAVIOR AND PROPOSED SOLUTIONS
	Oulhi Henen 25F , Abbad Djameleddine 26F
	Abstract: Sports journalists are penalized by laws and regulations when they express opinions in an unacceptable manner, but there is no protection when they share lo-gical opinions and face bullying on social media platforms. With this context in min...
	Keywords: cyberbullying, media work, sports media, sports journalists
	Introduction
	In recent years, the phenomenon of cyberbullying has become widespread across the internet and social media platforms. It seeks to harm, damage, and attack ot-hers, driven by motives such as revenge, jealousy, and other personal reasons that compel in...
	Technological advancements and the advent of the internet have deeply impacted many aspects of daily life, leading to serious consequences for individual behavior and interpersonal relationships. This development has also resulted in major chan-ges in...
	Cyberbullying, a form of aggression that originally emerged in schools, has now fo-und a significant presence in the online world. It has transitioned from traditional bullying to cyberbullying, becoming a pressing issue that requires in-depth study a...
	 From this, the following question arises: How can a sports journalist confront cyber-bullying from the public?
	And the sub-questions are as follows:
	• What is meant by cyberbullying and sports media?
	• What are the elements, manifestations, and causes of cyberbullying among sports media professionals?
	• What are the proposed solutions?
	Cyberbulling
	Definition Of Cyberbullying
	Definition of Bullying: A person being repeatedly subjected to negative behaviors over a period of time by one or more individuals.
	Abu Al-Ghazali defines it as: "A deliberate and repetitive behavior directed at one or more individuals involving physical harm, verbal abuse, humiliation, or property damage, resulting from an imbalance of power" (Al-Hayari, 2018).
	Cyberbullying: The term "cyberbullying" was first coined and defined by Canadian educator and anti-bullying activist Bill Belsey, who described it as: "The use of information and communication technologies to support deliberate, repeated, and hostile ...
	In another definition:
	• It is an intentional, aggressive act carried out by an individual or group using electronic communication tools in a repeated and continuous manner against an individual or group unable to defend themselves.
	• It is also defined as the deliberate use of electronic communication tools to in-flict harm on a specific individual or group, repeatedly and consistently.
	• It also refers to the violation an individual faces while online, involving fear, threats, and actions that continuously infringe on others' freedom and privacy (Al-Shammari, 2021).
	According to the definitions by Trolli, Hanel, and Leishids: It is the use of electronic communication tools to intentionally cause harm to another party without direct physical contact (Al-Jiachi).
	Forms Of Cyberbullying
	Willard identifies that cyberbullying manifests in various forms, including:
	• Hostile Messages: Refers to online confrontations using emails containing angry and vulgar language.
	• Harassment: Involves sending offensive, degrading, and hurtful messages to the victim via email.
	• Defamation: Sending false rumors with the intent to damage the victim's re-putation.
	• Impersonation: The cyberbully impersonates the victim or someone else, sen-ding and publishing electronic content to get the victim into trouble or jeopar-dize their reputation.
	• Disclosure of Secrets: Involves sharing personal secrets, embarrassing infor-mation, or photos over the internet.
	• Exclusion: The deliberate and cruel act of excluding someone from an online group or community.
	• • Cyber Harassment: Refers to repeated and intense harassment and defa-mation that includes threats or causes significant fear, such as hacking the vic-tim's personal account and spreading rumors to the victim's friends, or sharing sexually suggesti...
	Causes Of Cyberbullying
	The causes of cyberbullying can be attributed to several factors, including individual aspects related to both the bully and the victim. For the bully, they may turn to violence as a way of coping with stress and anxiety due to a lack of self-confiden...
	Family upbringing and parenting style also play a significant role. Lenient parenting, the failure to discipline children for their mistakes, indecision in decision-making, and disagreement between parents on methods of reward and punishment can lead ...
	The educational level of parents also impacts the prevalence of cyberbullying. Stu-dies have shown that lower educational levels of parents negatively affect their chil-dren's behavior at school, whether they are bullies or victims.
	Schools also play a role in the spread of cyberbullying. Students and adolescents are often more active and energetic than others, and this energy should be channeled into positive activities that help develop their life and technical skills. Research...
	The influence of bad company and the desire for students to belong to specific peer groups also affects their behavior.
	Additionally, violent scenes, particularly in professional wrestling and violent films, promote these behaviors, increasing the sense of power and heroism in individuals.
	Lastly, video games and computer games that depict violence, shootings, and explo-sions also contribute to the rise of violence in schools, including bullying and cyber-bullying. (Al-Karim, 2021).
	Characteristics of the nully, the victim, and cyberbullying methods
	Characteristics of the bully and the victim
	The bully
	Here, we outline some definitions that describe the bully from different perspecti-ves. A bully is defined as "a person who repeatedly engages in actions against victims who are unable to defend themselves. This behavior can have serious negative con-...
	It is also described as "a person who repeatedly targets another person in an organi-zed manner, using either direct (physical) or indirect aggression. Bullies are typically older, larger, and physically stronger than their victims." The bully is char...
	• Power: Often derived from age, size, or gender.
	• Intentional harm: The bully finds satisfaction in scolding or attempting to con-trol the victim and escalates their actions when the victim shows discomfort.
	• Duration and severity: Bullying lasts over a long period and becomes more intense with time.
	Bullies are classified into two types:
	• Aggressive bullies: These are the more prominent types, typically confident, impulsive, cruel, and strong. They believe aggression is the only way to maintain their power and resolve conflicts.
	• Passive bullies: These individuals reinforce aggressive bullies’ behavior and begin actively participating after bullying occurs. They rarely initiate aggression on their own and are extremely loyal to the bullies (Boumachta, 2021).
	The victim
	There are various definitions of a victim, and here we mention some of them. A vic-tim of bullying is "a person who is repeatedly harassed or insulted by someone more powerful." It is also described as "a person whose psychological and social abilitie...
	• Vulnerability: The victim is easily deceived, unable to defend themselves, and has physical and psychological traits that make them more likely to be targeted.
	• Lack of support: The victim feels isolated and weak and may avoid reporting bullying for fear of retaliation from the bully.
	• Low self-esteem: The victim feels a sense of failure and lacks self-confidence.
	• A tendency to isolate themselves and difficulty forming friendships or rela-tionships with peers. Victims of bullying are classified into two types:
	• Passive victims: These are the majority of bullying victims, who show high le-vels of fear, anxiety, and caution. They do not provoke others and fail to defend themselves. They tend to withdraw, cry, and give up.
	• Provocative victims: These are a minority compared to passive victims. They tend to have a sharp temperament, are curious, show high levels of anxiety, and will seek revenge if attacked (Boumachta, 2021).
	Cyberbullying methods
	Cyberbullying is an extension of traditional bullying in terms of its forms, types, and motives, but the key differences arise from the increased use of computers and the internet, as well as the cultural context in which these technologies are applie...
	 Phone calls, either through the phone or online, designed to intimidate the victim through insults, slander, and threats.
	 Text messages, typically involving threats to expose secrets, create scandals, or attempt blackmail.
	 Photos and videos, where the bully takes personal pictures and videos that the victim may have shared with friends.
	 Email, where the victim may receive a malicious message. Upon clicking the link, the bully can gain access to the victim's email, including personal messa-ges, data, and conversations.
	 Web chat rooms, where the bully communicates directly with the victim from a fake account, attempting to harm them or hack into their personal account.
	 Deceptive web links, where the bully shares attention-grabbing content, and when the victim clicks on it, the bully can post inappropriate news and images on the victim’s page. (Boumachta, 2021).
	Sports media
	Definition of Sports Media
	Definition of Media
	Media refers to the process of communicating and informing, which means conve-ying information. It is said: "I informed the people with a message," meaning I deli-vered the necessary information to them. The Hadith says, "Convey from me even if it is ...
	Sports Violence
	It refers to the rivalry and confrontation between athletes, with supporters of each side having symbolic significance. The violence used in winning or the violence resul-ting from losing is often considered fanaticism.
	• Ahmed Khalifi defined violence in sports stadiums between players and suppor-ters as a source of anxiety and discomfort. It reflects a lack of civilization and an inability to accept others, often stemming from athletic failure. This is seen as an o...
	The process of spreading sports news, information, and facts, and explaining the rules and regulations governing these activities to the public.
	• Sports Media: This refers to sports newspapers that provide written updates on what is happening in the sports world through consecutive editions. (Al-Nazari)
	• Sports Media: This refers to various types of media that primarily serve the pub-lic, using these platforms as a means to deliver messages. The goal is to spread sports news, information, and facts, explain the rules and laws related to sports activ...
	• Sports Media: The process of disseminating news, information, and facts about sports, explaining the rules and laws related to all games and activities to the public, with the aim of spreading sports culture and raising cultural and sports awareness...
	It is the process of spreading sports news, information, and facts, interpreting the rules, laws, and principles that govern sports and games, and delivering these to the public in order to spread sports culture and raise awareness. Through mass media...
	Elements of Sports Media
	• The Sender: This refers to the person or entity responsible for the media message, whether it is the federation, the club, the athlete, or the coach, etc.
	• The Receiver: This refers to the individual or group to whom the media me-ssage is directed.
	• The Medium or Message: This refers to the channel through which the me-ssage is delivered, such as a newspaper, radio, television, etc.
	• The Message or Content: This is what the sports media conveys to the audi-ence. Sports media depend on the message and content they present to achi-eve their goals. This includes their reliance on facts, numbers, alignment with contemporary trends, ...
	The Role of Sports Media and Characteristics of the Media System
	The Role of Sports Media
	• To transfer and deliver information and facts related to contemporary sports issues and problems, and to attempt to explain and comment on them.
	• To spread sports culture by introducing the rules and laws of various sports and activities, as well as any modifications or changes that may arise.
	• To reinforce and maintain sports values, principles, and attitudes. Every soci-ety has a value system that influences the patterns of sports behavior, aligning with those values and principles, making conformity a defining characteristic of the soci...
	• To provide entertainment and recreation, offering relief and reducing the bur-dens of everyday life.
	These are the most clear and important objectives of sports media, which aim to educate, inform, and entertain the public through the dissemination of sports news and updates, both locally and internationally.
	Characteristics of the Sports Media System
	• Sports media involves a significant degree of selection, as it chooses the au-dience it wishes to address and reach. For example, this radio sports program targets a football audience, while this sports magazine is dedicated to basket-ball, and so on.
	• Sports media is notable for its wide reach, with the ability to cover large are-as and appeal to large segments of the population.
	• Sports media is characterized by its broad mass appeal, enabling it to cover vast areas and reach large groups of people.
	• In its efforts to attract the largest possible audience, sports media aims for an ideal middle point where the largest number of people can gather, excluding those targeting specific sectors, such as sports programs for the disabled, and so on.
	• Through its various platforms, sports media is a social institution that responds to its operating environment due to the ongoing interaction between media and society. To understand it fully, the society in which it operates must first be studi-ed ...
	The Role and Objectives of Sports Media
	The Role of Sports Media
	The main function of sports media is to inform the public with accurate news, clear, truthful information, and objective facts that help shape a correct public opinion about an event, issue, or important topic in the sports world. Researchers highligh...
	• Media and Information: This is the primary function of sports media, focused on delivering sports news, explaining it, and providing commentary.
	• Explanation, Clarification, and Analysis: Offering more details and clarifying the sports events that arise in society, providing a deeper understanding of these events from different perspectives.
	• Criticism, Commentary, and Presenting Opinions: Discussing all sports-related issues and problems within society, allowing the expression of various opinions that reflect different directions in the sports community.
	• Guidance and Direction: This is a natural outcome of the explanation, clari-fication, analysis, criticism, and commentary. After presenting and interpreting in-formation, it is crucial to guide the audience toward the correct path, ensuring the medi...
	• Education: It helps transmit sports culture from one generation to another and educates younger generations about the community’s sports history.
	• Documentation and History: Sports media serves as a record that collects daily sports events and documents them in newspapers, providing a source of infor-mation for past and ongoing sports events.
	• Investigating Corruption and Exposing Violations: In democratic societies, sports journalism acts as a watchdog for sports organizations, investigating issues and corruption in the sports community.
	Objectives of Specialized Sports Media
	Specialized sports media aims to achieve several goals, the most important of which are:
	• Promoting sports culture by introducing the audience to the rules and regula-tions of various sports and activities, as well as any changes made to them.
	• Reinforcing and maintaining sports values, principles, and attitudes, as each society has a value system that shapes patterns of sports behavior in line with those values, making conformity a defining feature of the society.
	• Disseminating sports news, information, and facts related to contemporary sports issues, while offering explanations and commentary, enabling the public to make informed decisions. These are the clearest objectives of sports media, which seeks to ra...
	Cyberbullying of sports journalists
	Cyberbullying in Sports Media
	Cyberbullying has emerged as a growing issue in society, particularly among the yo-unger generation. Its significance has increased with the advent of social media and modern sports media. It can be profoundly damaging to the victims who are forced to...
	The motivations behind cyberbullying vary, ranging from amusement, extortion, and a desire for fame, to behaviors driven by the goals of opposing organizations or or-chestrated campaigns by media institutions to harm competitors. This results in ima-g...
	Cyberbullying on social media platforms has become a growing concern for indivi-duals’ psychological stability, especially with the rising number of victims in recent years. According to a United Nations report titled "Cyberbullying and Its Impact on ...
	Bullying in sports is driven by multiple causes, with one of the primary factors being sports fanaticism and the inability to accept differing opinions. Fans of various teams often refuse to accept criticism of their team or discuss any issues concern...
	Proposed Solutions to Limit Cyberbullying of Sports Journalists
	Cyberbullying is a new phenomenon in our society, and sports journalists, despite their status as opinion leaders, are also victims of "cyberbullying" in newspapers and sports programs. They face ongoing negative actions from fanatical sports audien-c...
	• Develop and implement a comprehensive plan involving the collective efforts of the government through relevant ministries, civil society, families, educational institu-tions, media, religious and cultural organizations, as well as sports organizatio...
	• The government should enact legislation criminalizing bullying, imposing fi-nes and imprisonment, and implementing a social program to address bullying in all its forms. Bullying causes psychological, verbal, physical, and electronic harm to others,...
	• It is crucial to collaborate with all sectors of society and relevant institutions, leveraging the positive role that figures in art and sports can play in raising awareness and educating the public about bullying. Additionally, media outlets should...
	• All institutions should consider incorporating a clause in employees' con-tracts that prohibits the use of language or actions constituting "bullying" and require employees to sign an ethics booklet that outlines their duties, respon-sibilities, and...
	• Families play a crucial role in encouraging both children and adults to res-pect and accept others, regardless of their circumstances, appearances, or cul-tures. This effort should complement the work of educational institutions, such as schools and...
	Conclusion
	In conclusion, cyberbullying is an old aggressive behavior, but its methods have evolved with modern technologies and the spread of the internet, making it a dan-gerous behavior. The bully operates from behind a computer screen without facing their vi...
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	A FORM OF SECURE AFFECTIVE ATTACHMENT FOR CHILDREN WITH DEVELOPMENTAL DISABILITIES - A CONDITION FOR ADAPTATION IN A SPORTS TEAM
	Bojana Milićević Marinković 27F , Nino Manojlović 28F
	Abstract: The goal of the work is to show the importance of affective attachment as an important component that defines the relationship of parents to the child, as well as its irreplaceable role in stimulating the child and overcoming certain social ...
	Children with developmental disabilities have absolute rights to be an integral part of the education system as well as sports institutions, which includes staying in sports teams with children of the typical population with the support of profes-sion...
	The paper applies a theoretical analysis of the importance and characteristics of affective attachment as an inseparable characteristic of children and parents and its important role in understanding personality as the main result of this research whe...
	Keywords: parent,  child, sport
	Introduction
	Affective attachment theory is one of the most important theoretical frameworks for understanding personality development. The importance of affective attachment focused on the development of behavior, the periods of development of affective behavior,...
	The paper will attempt to present the aspects of affective attachment, as well as its influence, i.e. its role for adaptation in the sports team of children with developmen-tal disabilities, through various research systematized according to empirical...
	Theory of affective attachment
	Affective attachment theorists and researchers commonly use the constructs of sen-sitivity and responsiveness to describe the quality of parenting that leads to the adoption of affective attachment strategies. Maternal sensitivity, which is defined as...
	It is considered that the theory of affective attachment was created in the middle of the last century and in its interpretation it went through various stages in which psychology made a great contribution and today it is considered to be a theory abo...
	Fraley (2002) states that affective attachment implies a special and affectionate relationship between the parents and the child, which will be essentially undisturbed but at the same time reasonable, more sensitive and stimulating for the child in sy...
	Also, in his early research, Bowlby (1973) observed individual differences in the functioning of the affective attachment system and believed that only a sincere and strong connection between parents and children, who are sensitive to all the child's ...
	A secure affective attachment develops in a relationship with happy mothers, who have a positive attitude towards the parental role and who respond in a timely and adequate manner to the child's signals. Children with this characteristic of affective ...
	According to Stefanović et al. (2012), a securely attached infant is characterized by the following:
	Psychologists believe that children with developmental disabilities and children of the typical population, if in their younger years they showed a model of behavior as safe and more stable children, that this pattern of behavior will also be maintain...
	Psychologists believe that children with developmental disabilities and children of the typical population, if they showed a model of behavior as safe and more stable children in their younger years, they will keep that pattern of behavior in their ol...
	Tošić et al. (2013) state that based on the characteristics of children's behavior, and on the basis of their formed nature of relationships, Mary Ainsworth distinguishes two types of insecure attachment in addition to secure: rejecting and ambivalent...
	Children with developmental disabilities
	Searching the professional literature, there are a large number of definitions of "developmental disabilities" that are adapted to different contexts and situations in which they are applied. Developmental disabilities can represent a social construct...
	The starting point for a set of individual and social activities for children with physical or mental disabilities is contained in the text of the UN Convention on the Rights of the Child and reads: "A child with developmental disabilities is a child ...
	Namely, parental/guardian figures provide the child with security by providing sensitive responsiveness, protection, comfort and providing a secure base from which children conduct further research (Ainsworth et al., 1978 according to Cle-ments & Barn...
	Adaptation of children with developmental disabilities to the sports team
	The notion of a secure base is one of the central terms of affective attachment theory. When we talk about a safe base, we are talking about the conditions that the figure of affective attachment creates so that the child (or another person who is aff...
	When the process of adaptation of children with developmental disabilities in a sports team takes place, it depends on a large number of factors such as: the child's individual characteristics, age, state of health, i.e. form of disability or developm...
	Marvin & Pianta (1996) state that when the resolved guardian system of the parent is activated by the child's affective relationship behavior or some perceived threat to the child, the parent has a relatively integrated representational model of himse...
	According to Stojić et al. (2010), numerous results indicate that the early pattern of affective attachment can predict later behaviors, of which for early social develop-ment, among the most significant is the prediction of adaptation to kindergarten...
	Children with biologically based disorders that significantly disrupt their social functi-oning (eg, autism) establish an affective bond with their parents (Capps, Sigmann, & Mundy, 1994; Oppenheim et al., 2009). Parental responsiveness and sensitivit...
	Sports experts play an important role in the adaptation phase of a child with de-velopmental disabilities and it is necessary to adequately cooperate with parents so that the child fits well into the new environment. It is necessary to respect the ind...
	According to Stefanović-Stanojević (2005), it is stated that certainly affective children when starting kindergarten are usually saddened by separation, but ready to receive and accept the comfort of an unknown person (nurse); they gradually join the ...
	The child's characteristics, that is, his behavior can therefore increase stress in parents and vice versa - increasing stress in parents can affect the child's behavior, that is, the quality of the parent-child relationship (Coplan et al., 2003). A h...
	Conclusion
	Affective attachment theory is a theory about the origin and nature of human sensitivity. When adapting children with developmental disabilities to a sports team, it is necessary for sports experts to fully utilize and cooperate with parents in order ...
	Children with the characteristic of secure affective attachment have better commu-nication possibilities, show more attention, are more cooperative, which is especially important when fitting in, i.e. adapting to a new environment such as a sports team.
	Applying the theory of affective attachment enables an integrated approach in adaptation, not only of a child with developmental disabilities, but also of the whole family, which enables further development of the child's social and emotional capacities.
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	PERSONAL BRANDING OF ATHLETES IN DIGITAL MARKETING: THE ROLE OF COMMUNICATION STRATEGIES AND THEIR COMMERCIAL POTENTIAL
	Marija Ilievska Kostadinović 29F , Gruja Kostadinović 30F
	Abstract: In the modern sports environment, personal branding of athletes has become a key factor in creating market value and recognition, especially through digital communication channels. This paper explores how athletes utilize digital marketing a...
	Keywords: personal brand, athletes, digital marketing, communication strategies, commercial potential
	Introduction
	In today’s digital era, athletes are no longer just competitors on the field; they have become recognizable brands whose identity is shaped beyond the sports arena -especially through digital media. Personal branding of athletes involves the strategic...
	One of the most prominent examples of successful personal branding in sports is Swiss tennis player Roger Federer, who built a globally recognizable brand through a combi-nation of athletic success, personal integrity, and carefully managed marketing ...
	The role of digital marketing in the personal branding of athletes has been strongly supported by research that points to a direct correlation between digital presence and commercial success. Through the analysis of social media profiles, authentic co...
	Literature review
	Today, athletes build their public image not solely based on sporting achievements, but through carefully shaped personal branding, which encompasses their on-field performance, off-field behavior, presence on social media, and relationships with fans...
	Dašić et al. (2021) analyze the influence of social media on athletes' personal bran-ding and its commercial outcomes. Their study shows how athletes’ activities on platforms such as Facebook, Instagram, and Twitter contribute to building their public...
	The personal brand of an athlete emerges from the interaction of sports performan-ce, personal characteristics, and media representation, significantly influencing the longevity and versatility of their professional careers (Parmentier & Fischer, 2012...
	Professional athletes increasingly use Twitter for real-time communication with fans, sharing opinions, updates, and reactions, which enhances visibility and audience connection. However, given its public nature and message speed, Twitter requires car...
	Hambrick et al. (2010) categorize athletes’ social media posts into three types: fan interaction, promotion, and personal thoughts. Interactions often include replies and gratitude to fans; promotional posts involve brand partnerships and event anno-u...
	Finally, social media - particularly Twitter - has become an essential tool for retired athletes to maintain visibility and influence. Through posts, comments, and fan in-teractions, they stay engaged with the public and continue to shape their commu-...
	The Role of Communication Strategies
	In modern digital marketing, communication strategies represent a key element in the personal branding process of athletes. The way an athlete communicates with the public, the media, and sponsors shapes their public image and directly influences the ...
	Authenticity has proven to be a crucial component of a successful communication strategy. When athletes share sincere stories, personal values, and emotions, audi-ences develop a deeper emotional connection with them, which increases loyalty and follo...
	In addition to authenticity, follower interaction is a vital element of communication strategies. Actively replying to comments, involving fans in content creation, and using social media as a platform for dialogue significantly boost engagement and t...
	Dašić et al. (2021) highlight that strategic communication management becomes especially important after the end of an athlete's professional career, as a well-established personal brand allows for continued commercial activity and public pre-sence. T...
	Therefore, successful personal branding in digital environments requires well-designed communication strategies that combine authenticity, consistency, and acti-ve dialogue with the audience. This approach not only builds a strong personal iden-tity b...
	In addition to these aspects, recent research emphasizes the growing role of data analytics (Dašić, G., 2023; Mihić, 2024) in shaping effective communication strategies for athletes. By using tools to track engagement, follower demographics, and con-t...
	In the modern sports setting, effective tactical communication significantly impacts team performance and player engagement. Lin et al. (2025) introduce SportsBuddy, an AI-powered tool for creating sports video stories that integrates automatic player...
	Economic Aspects of Personal Branding
	In the digital era, personal branding of athletes is not only a tool for building repu-tation but also a vital economic asset. Athletes who successfully develop their per-sonal brands can generate significant income through sponsorships, paid posts, b...
	Unlike the traditional revenue model, which relies solely on sports contracts and pri-ze money, modern athletes diversify their income streams through digital channels (Kostadinović & Ilievska Kostadinović, 2022; Dašić, 2023b). For example, athletes w...
	Recent studies show that personal branding has a direct and measurable economic impact on professional development. Szántó, Papp-Váry, and Radácsi (2025), thro-ugh a mixed-method study, identified three dimensions of personal brand equity (PBES): attr...
	Beyond direct financial gain, a strong personal brand provides athletes with long-term economic stability. After retiring from professional competition, athletes who have strategically developed their digital identities are more likely to remain rele-...
	Social media plays a crucial role in this process by allowing athletes direct access to both their audiences and markets. Greenfly (n.d.) highlights that engaging content that encourages interaction and sharing has significantly more commercial value ...
	Thus, the economic aspects of athletes’ personal branding go beyond public pre-sence - they involve systematic image management, strategic market engagement, and a long-term approach that integrates sports careers with business potential. In today's s...
	The study by Park et al. (2020) illustrates that student-athletes who actively use so-cial media for personal branding can attract sponsors and generate income, parti-cularly under the newly established Name, Image, and Likeness (NIL) regulations. The...
	Personal branding is no longer a secondary aspect of an athlete’s career - it is its strategic foundation. Athletes who understand the power of digital communication and the economic value of personal branding gain a clear advantage in both the con-te...
	Conclusion
	In digital marketing, personal branding has become an indispensable element of the modern sports industry. Through carefully crafted communication strategies and active social media presence, athletes can develop a strong and authentic public identity...
	Modern approaches to personal branding in sports confirm that digital communi-cation has become a key tool in building recognition and market value. Effective use of technology and strategic management of digital identity enable athletes to achi-eve g...
	Numerous studies confirm the economic value of a personal brand, showing that athletes with strong digital presence generate substantial income beyond compe-tition - through sponsorships, partnerships, and personal projects. This income mo-del ensures...
	Ultimately, personal branding is no longer a supplement to an athlete’s career—it is its strategic core. Those who understand the power of digital communication and the economic potential of a personal brand hold a distinct advantage in the modern spo...
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	MEDIA REPRESENTATION OF ESPORTS CULTURE IN SERBIA
	Nikola Doderović 31F
	Abstract: Through a mixed-methods approach, this paper aims to research the repre-sentation of esports culture in Serbian media, specifically focusing on three news sites: Nova, Republika, and Sport Klub. Esports were insufficiently represented throug...
	Keywords: esports, journalism, electronic media, video games
	Introduction
	Electronic sports, or esports for short represent a significant “contemporary socio-technical phenomenon” (Werder, 2022), where the world of video games is not per-ceived just as an everyday activity with the goal of leisure or pastime, but as a niche...
	In contemporary sports environments, competitions are of exceptional importance, both in classic sports and in modern ones. Kuljić and Koković (2011) claim that the value of sports tournaments can be valued based on the achievements of athletes and th...
	De-Santis and Morante (2023) explain the significance of the audience in the context of esports, emphasizing that it has transformed the perception and consumption of different products, while at the same time, encouraging the desire to participate in...
	Perreault and Perreault (2021) emphasize that even if playing video games is not of interest to traditional media and journalists, media content about the esports indus-try is usually centered around business news. As esports become a bigger market, t...
	Is the esports scene recognized in Serbia? In Serbia, the esports scene is still in its early phase of development, so it can be said that it is currently underutilized and underestimated by domestic media. However, as Ratković and Pećić (2024) state,...
	Methods
	The paper aims to analyze Serbian news sites Nova (semi-tabloid), Republika (tablo-id), and Sport Klub (specialized sports media) to determine the representation of esports content in Serbia. This empirical research employs a mixed-methods appro-ach t...
	1. To determine the amount of e-sport content uploaded on news sites Nova, Republika, and Sport Klub in 2023.
	2. To determine the representation of esports content in the context of domes-tic and international esports scenes on news sites Nova, Republika, and Sport Klub.
	3. To determine which video games were the most represented in esports con-tent uploaded on news sites Nova, Republika, and Sport Klub.
	4. To determine the differences in how journalists approach reporting on esports content on news sites Nova, Republika, and Sport Klub.
	Based on the aforementioned research goals, the following research question was formed: In what way is esports content presented on news sites in Serbia? Based on the research question and goals, the following hypotheses were formulated:
	H1: News sites Nova, Republika, and Sport Klub follow esports content less than general sports content.
	As Koković (2004) has claimed, sports niches tend to have lesser representation than the already established popular sports in the media scene, which is why it is impor-tant to confirm the quantity of media attention given to esports events and person...
	H2: Esports content on Serbian news sites Nova, Republika, and Sport Klub shows a greater representation of the domestic esports scene than the international esports scene.
	Even if esports in Serbia are underdeveloped, they show potential (Ratković & Pećić, 2024), which is why there is an expectation that the domestic esports scene would receive more media coverage in Serbia than the international esports scene. This ass...
	H3: Video games League of Legends and Counter-Strike 2 are represented by the news sites more than other esports.
	The assumption is that specific video games in the esports industry, such as League of Legends, Defense of the Ancients 2, and Counter-Strike 2 (previously known as Counter-Strike: Global Offensive), are represented more in Serbian media than other, l...
	H4: There are significant differences in terms of approach when reporting about esports between Serbian news sites Nova, Republika, and Sport Klub.
	The assumption regarding the disproportionate way media services cover esports news is established by analyzing one semi-tabloid (Nova), one tabloid (Republika), and one specialized sports media (Sport Klub). To test H4, the differences in repor-ting ...
	Results: Quantitative analysis
	On the news site Nova, the majority of sports content was categorized in the Nova Sport section, while most esports content was usually in the subsection Sports - Other (sr. Sport - Ostalo), with instances where certain content was in other sports sec...
	On the news site Republika, the majority of sports content was categorized in the Sport section, while most esports content was usually in the subsection Other sports (sr. Ostali sportovi), but there were instances in which certain esports content was...
	As previously mentioned, the news site Sport Klub specializes in sports content, whe-re each sports activity usually has its own dedicated section, including the genera-lized Esports section, and subsections dedicated to specific esports. On Sport Klu...
	Results: Qualitative analysis
	In the context of media representation about various aspects of esports, on the news site Nova articles usually included announcements (Todorović, 2023) and results (Mi-jušković, 2023) from tournaments, industry news (Jakovljević, 2023), charity event...
	Image 1. Screenshot from source: (Nedeljković, 2023)
	In the context of media representation about various aspects of esports, on Republika, articles usually included industry news (esports teams changes), statements from e-athletes, but there was also content that was disguised as esports content. As wa...
	Image 2. Screenshot from source: (Republika 3, 2023)
	The news site Sport Klub had only one journalist (Vladimir Belopavlović), who was covering the many aspects of esports, including announcements of popular tourna-ments (Belopavlović 1, 2023; Beloplavlović 2, 2023) and industry news (Belopavlović 3, 20...
	The interview was also a very interesting journalistic format that Sport Klub used when reporting on esports. Even if the news site had only published one intervi-ew with an e-athlete in 2023 (Belopavlović 8, 2023), it showed the potential of Serbian ...
	Image 3. Screenshot from source: (Belopavlović 8, 2023)
	Discussion
	Based on the concept of media representation of esports, the results of the Serbian news sites Nova, Republika, and Sport Klub showed specific differences in the quan-tity of content, the representation of the domestic and international scenes, the po...
	In the context of disproportion of reporting on different esports scenes, Serbian news sites Nova and Republika were more focused on the domestic esports scene, while Sport Klub was more focused on the international esports scene. Additionally, esport...
	In the context of the representation of specific esports, video games League of Legends (46%) and Counter-Strike 2 (44%) received more media attention than other video games. These popular video game titles consisted of 90% of all esports content on S...
	In the context of the differences in how journalists approached reporting, each news site showed significant differences in the way they tackled esports content, thus con-firming H4. Journalists of the semi-tabloid news site Nova presented relevant es...
	Conclusion
	The analysis of media representation of esports culture in Serbia revealed significant challenges that could stifle the development of this industry in the country. Key issues included the marginalization of esports as a secondary topic within the new...
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	UPUTSTVO ZA AUTORE
	Poštovani autori,
	SPORT MEDIJI I BIZNIS  je kategorizovani naučni časopis (M 53-2022) od strane Mini-starstva prosvete, nauke i tehnološkog rzavoja Republike Srbije, koji od 2023 godine, dva puta godišnje publikuje Fakultet za sport, Univerziteta Union Nikola Tesla iz ...
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