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Aim: The main aim of this study was to determine the differ-
ences in anthropometric characteristics, as well as basic and
specific motor skills between young futsal players grouped
by quality based on expert evaluations from their coaches.
We also investigated the relationship between basic anthro-
pological characteristics and motor and sport-specific tests.

Methods: The sample of participants consisted of 20 young
futsal players. The players were grouped into two catego-
ries based on expert evaluations from coaches, considering
their previous performances and games: one group of high-
er-quality players (n = 10) and one group of lower-quality
players (n=10). Body height, weight, and body mass index
(BMI) were used to assess morphological measures. Basic
motor abilities were assessed using the standing long jump,
medicine ball throw, 20-meter sprint, and slalom without a
ball. Specific motor abilities were evaluated using 20-meter
sprint with the ball and slalom with the ball. Mann-Whitney
U test was used to test the differences between the observed
groups of players. A correlation analysis was used to exam-
ine the relationships between anthropological characteris-
tics and motor and sport-specific tests.

Results/Findings: Statistically significant differences (P < 0.014)
were found between higher-quality and lower-quality players
in standing long jump, 20-meter sprint, and 20-meter sprint
with the ball. Significant correlations were found between
chronological age and the following variables: standing long
jump (r =0.53), medicine ball throw (r = 0.50), 20-meter sprints
with and without the ball (r =-0.53 and r =-0.52, respectively),
and slalom with the ball (r = -0.45). Body height significantly
correlated with the standing long jump (r = 0.69), medicine
ball throw (r = 0.74), and 20-meter sprint without the ball
(r =-0.47). Body weight significantly correlate with the stand-
ing long jump (r = 0.45) and medicine ball throw (r = 0.60).

Conclusions: Higher-quality young futsal players have some-
what better-developed basic and specific motor abilities com-
pared to lower-quality players (standing long jump, 20-me-
ter sprint with and without the ball). The results may provide
deeper insights into the importance of certain motor abili-
ties that can be crucial for the selection and identification of
young talents, as well as for planning training programs.

Keywords: futsal, quality, basic motor abilities, specific mo-
tor activities, young players
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Introduction

futsal originated in the 1930s in Uruguay, borrowing the rule of 5 players per team and
a match duration of 40 minutes from basketball, and the goal dimensions from handball
(1-3). The name futsal comes from the Portuguese futebol de saldo or the Spanish fiitbol
sala and fiithol de salon, which means “indoor soccer” (4, 5). The width of the field for in-
ternational matches must be between 20 and 25 meters, and the length between 38 and 42
meters (6). For non-international matches, the width must be between 16 and 25 meters,
and the length between 25 and 42 meters. The small space suggests that players must have
excellent technical skills and ball-handling abilities (4). Quick ball possession changes and
the potential for more goals make the game attractive and exciting, but its dynamics and
speed require great physical and technical-tactical readiness (7). In addition to being a
professional sport with national and international championships, futsal is also used as a
complementary game for the development of standard soccer (4).

Milanovi¢ and colleagues (9) demonstrated that futsal players and soccer players differ
in the intensity of effort during the game, but not in motor abilities, specifically agility.
This suggests that agility is an important component in both futsal and soccer (10). These
findings can serve as a good indicator for coaches, considering that more and more play-
ers are switching from soccer to futsal after trying both. Children who are successful in
futsal exhibit a specific anthropological profile, characterized by various anthropometric
features associated with their athletic performance. (12, 13). The most important aspects
of the anthropological status of successful young futsal players include an optimal body
composition with a low percentage of body fat and a pronounced volumetric component
(9, 14), while the analysis of basic motor skills provides a better insight into the anthropo-
logical status of top futsal players (8). Burdukiewicz and colleagues (5) found that futsal
players have lower body weight, shorter lower limbs, but a higher percentage of body fat
compared to professional soccer players. On the other hand, Nikolaidis and colleagues (11)
observed a trend of increased body mass and fat with chronological age.

The issue addressed by our study is related to the selection and identification of athletes,
especially in younger age categories (15, 16). In youth categories, selection often depends
on indicators such as speed, strength, or height, while technical skills and mental attri-
butes (such as creativity and decision-making under pressure) are often overlooked (17).
Coaches frequently choose physically dominant players without considering long-term
development and technical potential. This may result in overlooking talented individu-
als who, despite noat being physically dominant, possess outstanding technical skills and
game intelligence. Besides basic motor abilities and physical attributes, ball-handling
skills also play a crucial role (3, 10, 15) and may further differentiate more successful from
less successful futsal players. Consequently, we aimed to determine the differences in an-
thropometric characteristics, as well as both basic and specific motor skills between young
futsal players of different qualities who play for the Academic Futsal Club Universitas
(AFCU). A partial aim was to determine the correlation between basic anthropological
traits and motor and sport-specific tests.
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Methods

Sample

The study sample included 20 young futsal players from the AFCU Split club, with an
chronological age (median, interquartile range) of 13.5, 12-14.2 years. The criteria for the
inclusion in the study were: a) participation in at least 85% of training sessions, b) regular
participation in previous competitive seasons, c¢) possession of a valid sports medical cer-
tificate, and d) being free from pain or injuries at the time of testing.
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Defining player success

Before conducting the analysis, the coaches categorized the players into higher-quality
and lower-quality groups. This division was made with the purpose of gaining a deeper
understanding of the specific abilities and skills that significantly distinguish the more
successful players from the less successful ones. By doing so, the coaches aimed to identify
key factors that contribute to performance differences within the team. Three coaches as-
sessed the development of players in three technical-tactical elements of futsal (receiving
and passing, anticipation, and the speed and quality of decision-making under pressure),
as well as an assessment based on their previous games and performances. The coaches
evaluated the quality of the players through parameters of competitive success in attack,
defense, and transition. A Likert scale from 1 to 5 was used, where 1 represented the most
negative and 5 the most positive attitude (18). Thus, the participants in the study were di-
vided into two groups: those who were higher-quality players (n=10) and those who were
lower-quality players (n=10).

Variables

The participants refrained from consuming caffeinated beverages for 24 hours and did not
eat for 2 hours before testing to minimize potential disturbances to the experiment. Each
participant completed all tests during the same time period of the testing day and under
the same climatic conditions (4-7 PM, temperature

25.6 + 0.8°C, and 36.3 + 2.5% relative humidity). The
Table 1. Description of all anthropometric,

participants were asked to avoid any stressful activ-
ities during the testing or between training sessions.

We used a battery of 9 tests (Table 1), including 3 tests
to measure anthropometric characteristics and 6 tests
to assess motor skills. Prior to assessing motor skills,
measurements for height and body weight were tak-
en, and the body mass index (kg/m?) was calculated.
Before beginning the motor skills testing, the players
performed a 15-minute warm-up, including 8 min-
utes of dynamic warm-up, 5 minutes of ball posses-
sion, and 2 minutes of reaction and acceleration drills.
To assess upper limb strength, a medicine ball throw

motor, and sport-specific variables

VELELES

Chronological age (years)

Body height (cm)

Body weight (kg)

Body mass index (kg/m?)
Standing long jump (cm)
Medicine ball throw (cm)
20-meter sprint (s)

Slalom without the ball(s)
20-meter sprint with the ball(s)
Slalom with the ball(s)
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was conducted, while lower limb strength was assessed using a standing long jump. The
20-meter sprint and 20-meter sprint with the ball were used to measure explosive sprint
speed and the technique of controlling the ball. For non-reactive agility, both a slalom test
without the ball and with the ball were used (19, 20). For all running tests, without and
with the ball, a stopwatch was used, and the participants started running at the signal of
the timer. The medicine ball throw was performed from a seated position with the back
against a wall, and the goal was to throw the 3-kilogram medicine ball as far as possible
with both hands.

Ethical issues

The Ethics Committee of the Faculty of Kinesiology approved the study (approval num-
ber: 2181-205-02-05-23-018 Split, Croatia), in accordance with the ethical standards of the
Helsinki Declaration of 1964. All players had a valid membership card from the Croatian
Futsal Association, were fully healthy, and were examined by a local sports medicine spe-
cialist. All participants consented to the examination, and their anonymity was guaranteed.

Statistical analysis

All results were obtained using the Statistica, v.14.01 (Dell Inc., Palo Alto, CA, USA).
Descriptive statistics parameters were calculated for all measured variables, and since the
data distribution, tested using the Kolmogorov-Smirnov test, was not normal, non-para-
metric data analysis was applied. To determine the differences between the higher and
lower quality groups, the non-parametric Mann-Whitney U test was used, with parameters
of median and interquartile range (IQR). The level of statistical significance in this study
was set at P < 0.05. Pearson’s correlation coefficient was used to examine the relationship
between basic anthropometric characteristics and motoric as well as sport-specific tests,
with the level of statistical association in this study set at P < 0.05.

Results

No statistically significant differences were observed in anthropometric measurements
(body height, body weight, and body mass index) between higher- and lower-quality play-
ers (Table 2).

Table 2. Physical characteristics (median, interquartile range) of higher-quality (n = 10) and lower-quality players (n = 10) in the
variables of chronological age and anthropometry

VEUEDIES Higher-quality players Lower-quality players

Chronological age (years) 13.7 (13.4-14.4) 13.4 (11.9-13.8( 0.471
Body height (cm) 169.5 (163.0-175.0) 166.0 (155.0-172.0) 0.325
Body weight (kg) 54.3 (50.6-65.6) 52.5 (48.0-64.0) 0.571
Body mass index (kg/m2) 19.2 (17.1-21.4) 20.1 (18.0-21.5) 0.472

*Mann-Whitney test.
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Statistically significant differences were observed in three out of six motor ability vari-
ables. The variables that most effectively discriminated between the groups, in favor of
the higher-quality players, were standing long jump (median 200 vs. 176 cm), 20-meter
sprint (median 3.8 vs. 4.3 s), and 20-meter sprint with a ball (median 4.1 vs. 4.3 s) (Table 3).

Table 3. Motor ability assessment (median, interquartile range) in higher-quality (n = 10) and lower-quality players (n =10) in
motor and sport-specific variables

Variables Higher-quality players Lower-quality players

Standing long jump (cm) 200 (175-210) 176 (154-183) 0.002
Medicine ball throw (cm) 900 (780-980) 780 (660-910) 0.227
20-meter sprint (s) 3.8(3.7-3.95) 4.3 (4.1-4.6) 0.014
Slalom without a ball (s) 8.2 (7.8-8.6) 9.0(8.7-9.2) 0.059
20-meter sprint with a ball (s) 4.1(4.0-4.2) 4.3(4.3-5.1) 0.012
Slalom with a ball (s) 12.1(11.0-12.3) 13.8(11.6-15.2) 0.076

*Mann-Whitney test.

In correlation analysis (Table 4), chronological age was significantly correlated with all
motor ability variables, with the exception of the slalom without the ball (r=-0.41). Body
height demonstrated significant correlations with the standing long jump (r=0.69), medi-
cine ball throw (r=0.74), and 20-meter sprint (r=-0.47). Body weight was also significantly
correlated with performance in the standing long jump and medicine ball throw. In con-
trast, body mass index (BMI) did not exhibit any significant correlations with the assessed
motor ability variables.

Table 4. Correlation analysis between anthropometric characteristics and motor tests in young futsal players

. . q 20-meter ;

q Standing long  Medicine ball 20-meter Slalom with- Al Slalom with a
Variables jump (cm) throw (cm) sprint (s) out a ball (s) sprt;r;t”vz/;t)h d ball (s)
Chronological age N . . .

(years) 0.53* 0.50* 0.53* 0.41 0.52* 0.45*
Body height (cm) 0.69* 0.74* -0.47* -0.15 -0.40 -0.42
Body weight (kg) 0.45* 0.60* -0.15 0.01 -0.05 -0.16
Body mass index

(kg/m?) 0.04 0.25 0.24 0.20 0.32 0.16

*Pearson'’s test, P<0.05.

Discussion

the main aim of this study was to determine the differences in anthropometric character-
istics, as well as both basic and specific motor skills between young futsal players grouped
by quality based on expert evaluations from their coaches. Out of three motor indicators,
two basic ones (standing long jump, 20-m sprint), and one out of three sport-specific (20-m
sprint with the ball) indicator showed significantly higher values in higher-quality play-
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ers. Among the other variables, there were no significant differences among the three
anthropometric variables (body height, weight, and body mass index). However, a signif-
icant correlation was found between some anthropological characteristics (chronological
age, body height, and body weight) with motor and sport-specific tests. The difference in
body mass index was not statistically significant. Additionally, we did not find a significant
correlation of body mass index with any motor or sport-specific variable.

Casanova et al (6) found that body mass index was inversely correlated with horizon-
tal and vertical jumps, while the waist-to-hip ratio was positively correlated with 20-m
sprint performance. This suggests a correlation between higher BMI and waist-to-hip ra-
tio with lower levels of physical fitness. Ayarra et al (1) concluded that first-league players
(“higher quality”) had a lower BMI compared to the second-league players (“lower quali-
ty”). These results suggest a possible higher amount of subcutaneous fat in lower-quality
players, which may affect their results in some motor skills. Adults cannot be directly
compared to children and adolescents due to significant differences in developmental
stages, as confirmed by Tavares et al. (21), which found significantly better motor perfor-
mance results in senior players compared to younger athletes. During and after puber-
ty, a marked increase in physical performance occurs as a result of muscular, neuronal,
hormonal, and biomechanical factors (22). These developmental changes, particularly in
body composition and growth, often influence anthropometric indicators. Therefore, BMI
differences among adolescents often reflect developmental processes rather than differ-
ences in nutritional status or physical activity. This is especially relevant when interpret-
ing physical performance outcomes, as body height and weight in our study significantly
correlated with the medicine ball throw test. Several studies have shown a positive cor-
relation between body height and weight and some tests for assessing upper body explo-
siveness (23, 24).

Although no statistically significant differences in body height were found between the
players, the results indicate that higher-quality players (on average slightly taller) achieved
better results than lower-quality players (on average slightly shorter). On the other hand,
the standing long jump was used to assess the latent dimension of lower body explosive-
ness (25), which also significantly correlated with body height and weight. This variable
showed a significant difference between the observed groups, with better results recorded
in higher-quality players. It is well-known that lower body explosiveness is one of the most
important abilities for energy regulation in elite futsal players and serves as a discrimina-
tor between more successful and less successful players (26, 27).

Significantly better results in the 20-m sprint variable among higher-quality players com-
pared to lower-quality ones correspond to the findings of previous studies (13, 25). It is
possible that step length influenced speed, which tended to be higher in higher-quality
players compared to lower-quality players, potentially due to their slightly greater body
height (median 169.5 vs. 166 cm) and more pronounced skeletal longitudinality (15, 28).
This thesis is supported by the finding of this study that a significant correlation was found
between body height and the 20-m sprint.
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Significant differences in this study in favor of higher-quality players were found in the
20-m sprint with a ball, which was classified as a sport-specific parameter. The assessment
of sport-specific parameters in all sports, including futsal, is one of the most important
indicators of player potential (3, 10). Speed-explosive properties of the lower body and
energy capacities, especially anaerobic phosphagen and glycolytic types (4), are essential
prerequisites for participating in this sport. However, as in any polystructural complex
sport with a ball, technical or sport-specific skills are the main predictors of achievement
that distinguish players of different success levels (15).
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Selection is often based on a player’s current form rather than their potential for further
development (2, 26, 29). One of the main mistakes in selection can be excessive competi-

tive orientation at the expense of player development (30). To improve the selection and
identification process of young futsal players, coaches must consider all aspects of the
game and personality, not just physical abilities, and develop a comprehensive approach
that includes technical, tactical, physical, and mental characteristics. It is also important to
create an environment where players are given the opportunity to grow and learn with-
out too much focus on current results.

There are several limitations to this study that may have influenced the results. The sam-
ple size is relatively small, so the results may reflect the specific characteristics of the ob-
served participants. Additionally, the specific consideration of training age, or time spent
training futsal, was not taken into account. While some players may have started by train-
ing football before switching to futsal, others may have started with futsal as their first
sport. Since the players are relatively young, the duration of their involvement in the sport
could play a significant role in developing their motor skills. Future research should pri-
marily focus on a larger sample size and the training age of players to eliminate “outliers”
and draw more general conclusions about the young futsal population.

Conclusions

the research confirmed that higher-quality players have more developed basic and spe-
cific motor skills with the ball compared to lower-quality futsal players. This can also be
a good indicator in the selection of children who will engage in futsal, thus improving the
overall quality of futsal players. However, it does not necessarily have to be the only deci-
sive factor in developing high-quality players in futsal. The main limitations of this study
are the small sample size, the subjective assessment of coaches in group selection, and
the athletes’ background regarding the duration of their involvement in the sport. Future
studies should expand the sample size and observed variables and conduct a survey on
the duration of their involvement in the sport.
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