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Abstract: Success in the basketball game does not only require technical, tactical and psychological abilities, but also
depends on body composition and motor abilities. The motor abilities that contribute most to success in basketball are
explosive power, agility with and without the ball, and speed of cyclic or acyclic movements. Given that body
composition and motor abilities are the basis for every sport, the aim of this study is to determine whether there is a
connection between body composition and motor abilities of female basketball players. The sample of respondents
consisted of female basketball players who play in the cadet league, with an average chronological age of 15.08 + 0.94
years, who trained volleyball for an average of 5.93 + 2.46 years. First, the subjects’ body composition parameters were
measured (body height, body mass, body mass index (BMI), fat percentage (BF), muscle percentage (Muscle%),
followed by agility tests (T-test, Slalom, Slalom with ball), speed (5m, 10m and 20m sprint), and explosive power
(Counter Movement Jump (CM]J), Counter Movement Jump With Arm Swing (CMJwas), Squat Jump (S])). The results
showed that there is a relationship between the parameter BH with CM], CMJwas and SJ, then BW with CMJ, 20m and
Slalom. Furthermore, BMI was correlated with CM] and Slalom, and the parameters BF% and Muscle % with the motor
abilities of explosive power, speed and agility. Based on the obtained results, it can be conclude that there is a
statistically significant correlation between body composition parameters and motor abilities of female basketball
players.
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INTRODUCTION

Basketball is a team sport played by two teams, each with five players, with the objective of scoring a
goal in the opponent's basket and preventing the players of the opposing team from scoring or gaining
possession of the ball, while adhering to and applying the rules of the game (Koc¢i¢ & Beri¢, 2015).
Women's basketball faced obstacles such as the isolation of physical education for female students and
conservative rules of etiquette that did not allow girls to appear in shorts in front of the opposite sex.
The main advocate of women's basketball was Senda Berenson, a physical education professor (Koci¢ &
Beri¢, 2015).

Although the basic rules of basketball have remained practically the same to this day, the
characteristics of the game itself, including speed, pace, energy, duration of attacks, number of shots
made, points scored, sprints, jumps, duels, and fouls, are rapidly changing and are, in some ways,
becoming more complex (Ljubojevi¢, Bojani¢, Krivokapi¢, & Noki¢, 2020). In such conditions, success in
basketball requires not only technical, tactical, and psychological skills but also depends on body
composition and motor abilities (Ljubojevi¢ et al., 2020). According to Garcia-Gil et al. (2018), the motor
abilities that most contribute to success in basketball are explosive strength, agility with and without the
ball, and the speed of cyclic or acyclic movements.

The identification of specific body characteristics that can contribute to success in sports, as well as
potential structural differences among athletes in different sports, has been a subject of great interest to
sports scientists and coaches (Zaccagni et al., 1996; Duncan et al., 2006). Studies have determined that
body composition affects motor abilities and have shown that differences in motor abilities in basketball
can occur depending on body composition (Bajri¢ et al.,, 2011; Ribeiro et al., 2015; Rinaldo et al., 2020).
It has been shown that changes in body composition leads to changes in physical performance and motor
abilities, especially in speed, agility, and explosive strength. According to research (Gil et al., 2007),
higher values of body mass, body mass index (BMI), and fat percentage have a negative impact on motor
abilities, while lower values of these parameters result in improved sprint, acceleration, agility, and
jumping abilities (Dodd & Newans, 2018).
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Anthropological and teo-anthropological view on physical activity

Monitoring body composition and anthropometric characteristics is of great importance as they are
prerequisites for improving motor abilities and achieving maximum success in sports (Mijalkovi,
Mladenovi¢, & Ili¢, 2023). Given that body composition and motor abilities are fundamental to any sport,
the aim of this study is to determine whether there is a connection between body composition and motor
abilities in female basketball players.

METHODS

Sample of respondents

In this study, the participants were female basketball players who play in the cadet league, with an
average chronological age of 15.08 + 0.94 years, and who have been training basketball for an average
of 5.93 + 2.46 years. Prior to testing, all participants were informed about the protocol and gave their
voluntary consent to participate in the research.

Testing procedures

The testing was conducted during training sessions in a sports hall in the evening, at an ideal
temperature. First, a 15-minute warm-up was conducted, consisting of various movement exercises and
exercises specific to a basketball training session to prepare the participants' bodies for testing.

Body height was measured with an anthropometer according to Martin's method GPM 101 (GPM
GmbH Switzerland) with an accuracy of 0.1 cm. The participants stood with their backs against the
anthropometer, fully extended with their heels together. The arm of the anthropometer was placed on
the highest point of the crown, and body height was recorded (Madi¢, Nikoli¢, & Stojiljkovi¢, 2015). Body
mass, body mass index (BMI), fat percentage, and muscle percentage were then measured using the
Omron BF511 bioelectrical impedance device (Kyoto, Japan) with an accuracy of 0.1 kg. The participants
stood barefoot on the device, holding the bioelectrical impedance handles at shoulder height. The
reliability and validity of the Omron BF511 bioelectrical impedance were confirmed by Dehghan &
Merchant (2008).

Explosive power was assessed using Optojump photoelectric cells (Microgate, Italy). The participants
performed three static tests to evaluate explosive power: Squat Jump (S]), Counter Movement Jump
(CM]), and Counter Movement Jump with Arm Swing (CM]Jwas). The S] test is performed with hands fixed
on the hips, starting from a half-squat position from which a maximum vertical jump is executed. The
CM] test is also performed with hands fixed on the hips; the participant moves from an upright position
to a half-squat and then executes a maximum vertical jump. The CMJwas involves the same starting
position as the CM]J, but the participants also use an arm swing (Madi¢ et al., 2015). The reliability and
validity of these tests were confirmed in the study by Markovic et al. (2004).

The running speed of the participants was tested using Witty photocell gates (Microgate, Italy) with
an accuracy of 0.01 seconds (Madi¢ et al., 2015). The participants were instructed to sprint from a high
start position at the signal of the measurer, covering a set distance as quickly as possible. The Witty
photocell gates were positioned at the start, 5 meters, 10 meters, and 20 meters, recording split times.
The reliability and validity of these tests were confirmed in the study by Bishop et al. (2001).

To assess agility, Witty photocell gates (Microgate, Italy) were also used, positioned at the start,
which was the target for all three tests: T-test, Slalom, and Slalom with Ball. In the T-test, cones were
arranged in the shape of a T, with the distance from the start to the first cone being 10 meters, and the
side cones being 5 meters apart. The participants had to sprint straight to the first cone, touch it, then
move sideways with a shuffle step to the left cone, touch it, and then move in the same manner to the
right cone, touch it, return to the middle cone, touch it, and finish by running backward to the start
position (Madic et al., 2015). The Slalom test was set up over a total length of 11 meters. The distance
between the start and the first cone was 1 meter, and the distance between each subsequent cone was 2
meters, totaling 6 cones. The participants were instructed to navigate the course as quickly as possible,
running between the cones and turning 180° at the last cone to return to the start (Madic et al., 2015).
The procedure for the Slalom with Ball test was the same as the Slalom test, with the addition of dribbling
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a basketball while navigating the course. The reliability and validity of these tests were confirmed in the
study by Sporis et al. (2010).

Statistical data analysis

For statistical data analysis, the IBM SPSS Statistics 20 software was used. Given that the normality
of the data was confirmed by the Kolmogorov-Smirnov test, Pearson's correlation analysis was employed
to determine the relationship between body composition and motor abilities. The correlation coefficient
was represented as follows: trivial (0 <r < 0.1), small (0.1 <r < 0.3), moderate (0.3 < r < 0.5), large (0.5
<r<0.7), very large (0.7 <r < 0.9), and nearly perfect (0.9 <r < 1).

RESULTS

Descriptive parameters of body composition and motor abilities, as well as the normality of data
distribution, are presented in Table 1. The average height of the basketball players was 173.6 + 5.96 cm,
while the average weight was 63.18 + 6.63 kg. The average body fat percentage was 23.97 + 6.28%, and
the average muscle mass percentage was 33.81 + 2.46%. BMI was categorized according to data from
the World Health Organization (WHO) for girls aged 2 to 19 years: less than the 5th percentile <16.3
(underweight); from the 5th to the 85th percentile 16.4 - 24.1 (normal weight); from the 85th to the
95th percentile 24.2 - 28.1 (overweight); and above the 95th percentile 228.2 (obese) (WHO, 2000).
Given that the average BMI was 20.92 + 1.69, it can be said that the basketball players were between the
5th and 85th percentiles, which would indicate that they were of normal body weight.

Table 1 Descriptive Statistics and Normality of Data Distribution

Mean # Std. Dev. K-S (Sig.)
BH (cm) 173.6 £ 5.96 .652
BW (kg) 63,19 + 6.63 .999
BMI 20.92 +1.69 .986
BF% 23.97 £ 6.28 .186
Muscle (%) 33.81 £2.46 .396
CM] 27.72 + 3.93 .978
CMJwas 31.09 + 3.15 .562
S] 26.94 + 3.83 432
5m 1.05 £ 0.07 .988
10m 1.87 £ 0.09 .835
20m 3.39+0.19 771
T test 11.92 £ 0.74 .984
Slalom 8.10 +1.40 .364
Slalom with ball 9.02 £0.52 .990

Legend: K-S (Sig.) - Kolmogorov-Smirnov test; BH (cm) - body height; BW (kg) - body weight; BMI - body mass index; BF -
body fat percentage (%); Muscle (%) - muscle percentage; CM] - Counter Movement Jump; CMJwas - Counter Movement
Jump with Arm Swing; S] - Squat Jump; 5m - 5-meter run; 10m - 10-meter run; 20m - 20-meter run; T-test - agility test;
Slalom - agility test; Slalom with ball- agility test with ball.

A detailed presentation of the correlation between body composition and motor abilities of female
basketball players is shown in Table 2.
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Table 2 Results of the Pearson’s correlation

CM] CM]was S] 5m 10m 20m T-test Slalom Slalom
with ball
BH (cm) 0.033* 0.048* 0.032* 0.391 0.439 0.851 0.644 0.839 0.864

r-550** r-518* r-554** r.-239 r.-216 r-056 r.130 r.057 r.038
BW (kg) 0.000* 0.177 0.632 0.436 0.636  0.026* 0.862 0.018* 0.176
r-798* r-317 r.193 r.288 r-133 r-443** r-.049 r.508** r-369

BMI 0.024* 0.899 0.321 0.786 0.959 0.704 0.529 0.042* 0.395
r-578** r-036 r-275 r-077 r.015 r.107 r-177 r-531* r.237
BF% 0.008* 0.627 0.260  0.003* 0.578 0.252 0.680 0.402 0.038*

r-.659** r-137 r-311 r.607** r.356 r.316 r-116 r.234 r-523**
Muscle (%)| 0.012* 0.504 0.024* 0940 0.043* 0373 0.046* 0.351 0.174
r-631** r.187 r-579** r.091 r-513* r-248 r-498* r-259 r.475

Legend: BH (cm) - body height; BW (kg) - body weight; BMI - body mass index; BF - percentage of body fat (%);
Muscle (%) - muscle percentage; CM] - jump with preparation; CMJwas - jump with arm swing preparation; SJ - squat
jump; 5m - running for 5 meters; 10m - running for 10 meters; 20m - running for 20 meters; T-test - test for assessing
agility; Slalom - agility assessment test; Slalom with ball - a test for assessing agility. **r < 0.01; *p < 0.05

Based on Pearson's correlation analysis, shown in Table 2, it can be concluded that there is a
statistically significant correlation between body composition parameters and motor abilities of female
basketball players in the area of explosive power, speed and agility.

DISCUSSION

Given that in the majority of papers so far, the respondents were male, this research dealt with the
question of whether there is a connection between the body composition and the motor abilities of
female basketball players. There is clear scientific evidence of a strong connection between body
composition and motor performance in athletes. In addition to high technical and tactical skills, it is
necessary to monitor motor abilities and body composition for success in basketball. It has been
established that when there is a change in body composition, there is also a change in motor abilities in
basketball, and thus body composition is related to motor abilities (Bajri¢ etal., 2011; Ribeiro et al., 2015;
Rinaldo et al. ., 2020).

When it comes to body height and mass, body height had a statistically significant correlation with
explosive strength results in the CM], CMJwas, S] tests (r = -.550; r = -.518; r = -.554). More precisely, it
could be concluded that taller female basketball players passed all three explosiveness tests more
efficiently than shorter ones. Pelemis et al. (2021) obtained similar results in their study. Body mass had
a statistically significant correlation with the results of the 20 m sprint, Slalom and CM] (r = -.443; r =
.508; r =-.798). This result of the analysis stems from the fact that female basketball players had a much
higher percentage of muscle than the percentage of fat in their body. Furthermore, it could be suggested
that female basketball players who had a higher body mass also had a higher percentage of muscle, and
therefore better results in these tests of motor abilities. Namely, similar results were obtained in the
study by Gryko, Adamczyk, & Kopiczko (2022) with a similar sample of respondents. Therefore, when
there is a higher percentage of muscle mass in the body, it could be concluded that then a higher value
of body mass would have a favorable effect on motor abilities. In order to be more successful on the
court, female basketball players should reduce their body fat percentage and increase their muscle mass.
Body mass index (BMI) had a statistically significant correlation with parameters of explosive strength
and agility, more precisely in the CM] and Slalom tests (r =-.578; r =-.531). The results of the relationship
between BMI and CM] were also obtained in the study by Nikolaidis et al. (2015), while the relationship
between BMI and Slalom was established by Mladenovi¢ et al. (2021) obtained in their study. However,
it should be emphasized that the BMI parameter is not a reliable indicator, because it cannot distinguish
muscle mass from fat mass. When it comes to the parameter of fat percentage (BF%), the obtained results
show a statistically significant correlation with explosive power (CMJ; r = -.659), speed (5m; r = .607)
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and agility (ball slalom; r = -.523). The muscle mass percentage parameter (Muscle %) was also
correlated with explosive power (CM], r =-.637; S], r = -.579), speed (10 m, r = -.513) and agility (T-test,
r = -.498). Such obtained results of correlation between BF% and Muscle % with motor abilities in
basketball were also obtained in many previous studies (Scanlan et al., 2014; Rinaldo et al,, 2020;
Mladenovi¢ et al,, 2021).

A study limitation of this study could be reflected in the small number of respondents. Also, the
testing was done immediately after the end of the competitive season. Therefore, it is assumed that, if
the testing was done before the start of the competition season, the motor abilities of the subjects could
be at a more enviable level.

CONCLUSION

Depending on the sport, motor abilities and body composition have an impact on the success of the
sports performance itself. In this study, it was concluded that there is a significant correlation between
body composition and motor abilities of female basketball players. The BH parameter had a statistically
significant association with CM], CMJwas and S], while the BW parameter had a statistically significant
association with the 20m sprint, Slalom and CM]. Furthermore, the parameter BMI had a significant
association with CM] and Slalom, while both parameters BF% and Muscle % were statistically associated
with explosive power, agility and speed. In the end, it could be concluded that for a more effective
training process in the multi-year training cycle of female basketball players, it is necessary to
continuously monitor the body composition in addition to the development of motor abilities.
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ITOBE3AHOCT TEJIECHOT CACTABA U MOTOPUYKHX CITIOCOBHOCTH
KOIIAPKAIIHULA

Ili¢ Tamara, Ranc¢i¢ Doroteja, Stojanovi¢ Stefan

Casicemak: Ycnexy KOWapKawkKoj uzpu He 3axmead camMo mexHu4yke, makmu4ke U ncuxo/10WKke eewmuxe, eeh 3asucu
U 00 mesiecHO2 cacmasa u MoOmMopu4Kux cnoco6Hocmu. Momopuuke cnocobHocmu Koje Hajeuwe donpuHoce ycnexy y
Kowapyu cy ekcn/a03ueHd cHaed, a2uiHocm ca u 6e3 jonme u 6p3UHA YUKAUYHUX UAU AYUKAUYHUX nokpema. C
063upom da cy mesecHU cacmas u Momopuyke cnoCO6HOCMU OCHO8 3d C8AKU chopm, Yus/b 08e cmyduje je ymepdumu
da su nocmoju nosesaHocm uamehy mesiecHoz cacmaea u MOMOPUYKUX CNOCOGHOCMU Kowapkawuyad. Y3opak
UCNuUMAHuKa YuHu/ie cy Kowdapkawuye Koje uzpajy kademcky /uzy, hpoceuyHe XpoHoaouike cmapocmu 15.08 + 0.94
20duHa, Koje cy mpeHupasie 0060jKy y npoceky 5.93 + 2.46 zoduna. Hajnpe cy uchumaHuyama usmepeHu hapamempu
mesiecHo2 cacmasa (me/siecHa 8UCUHA, mesaecHa Maca, uHdekc mesaecHe mace (BMI), npoyenam macmu (BF%),
npoyeHam muwuha (Muscle%), a samum cy ycaeduau mecmosu azuaHocmu (T-test, Slalom, Slalom sa loptom),
6p3uHe (cnpuHm Ha 5m, 10m u 20m), u eknsno3usHe cHaze (Counter Movement Jump (CM]), Counter Movement Jump
With Arm Swing (CMJwas), Squat Jump (S])).Pe3ayamamu cy nokasaiu da hocmoju nogesaHocm usmehy napamempa
BH ca CM], CMjwas u S, samum BW ca CM], 20m u Slalom. [lawe, BMI je kopeaucau ca CMJ u Slalom, a napamempu
BF% u Muscle % ca momopuyvkum cnoco6HOCMuMa eKch/03uUeHe cHaze, b6p3uHe u azusaHouwhu. Ha ocHogy dobujeHux
pe3ysmama Modice ce 3ak/pyvHumu da nocmoje cmamucmuykKu 3HaQ4ajHa Kopeaayuja usmehy napamemapad mesnecHoz
cacmasa u MOMoOpu4KUX CNOCO6HOCMU Kowapkawuyd.

KmyuHe peuu: 6p3uHa, azuiHocm, eKCni03U8Ha CHaz2d, Kowapkawuye, meJecHU cacmas
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