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Abstract — The number of studies related to soccer has been growing exponentially in the last
years because the modality is considered the most popular in the world. It is known that the
development of some specific physical capacities, even in young individuals, is essential to
high-level performance and these capacities might be related to anthropometrics variables. The
purpose of this study was to verify the relationship between body composition and physical
capacities in young soccer players. Study participants were athletes from junior categories
(under-12 and under-13) belonging to the Soccer Association of Chapecé, Brazil.. Athletes
were submitted to agility, (Illinois), vertical jump (Sargent Jump), aerobic condition (TCAR),
flexibility and sit-and-reach (Wells Bench) tests, as well as anthropometric assessment. All
procedures were performed at UNOESC campus, Chapeco. Statistical analysis consisted of the
Spearman’s R test, measuring the correlation among variables, additionally, significance level
of p<0.05 was adopted. Results showed significantly correlation in agility (p=0.000; p=0.530)
and vertical jump tests (p=0.003; p=-0.437) with body fat percentage. It was concluded that
there is relationship between body fat percentage and agility and explosive power of lower limbs.
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Resumo — O nimero de estudos relacionados ao futebol vem crescendo exponencialmente nos viltimos
anos, visto que a modalidade ¢ considerada a mais popular do mundo. Sabe-se que o desenvolvimento de
algumas capacidades fisicas, ainda que em jovens, sio imprescindiveis para a pritica em alto nivel e que
estas podem estar relacionadas com varidveis antropomeétricas. Este estudo teve como objetivo verificar
a relagao entre a composigao corporal e as capacidades fisicas em jogadores de futebol de categorias de
base. Os participantes foram atletas das categorias de base sub12 e sub13 da Associagao Chapecoense
de Futebol. Estes foram submetidos a testes fisicos de agilidade (Illinois), impulsao vertical (Sargent
Jump), aptidio aerébia (TCAR), teste de flexibilidade de sentar e alcancar (Banco de Wells) e avalia-
¢do antropométrica. Todos os procedimentos foram realizados no Campus da UNOESC- Chapecd. A
andlise de dados baseou-se no teste de Ro de Spearman para a correlagio entre as varidveis, adotando
nivel de significancia p<0,05. Os resultados demonstraram correlagio significativa nos ftestes fisicos
de agilidade (p=0,000; p= 0,530) ¢ impulsio vertical (p=0,003; p= -0,437) com o percentual de
gordura. Conclui-se que existe uma relagao entre percentual de gordura corporal sobre as capacidades
fisicas agilidade e forca explosiva de membros inferiores.
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Body composition and physical capacities

INTRODUCTION

Soccer is the most popular sport in the world?, being practiced by various
age groups and both sexes. For this reason, several researchers have searched
for knowledge in this modality®. Performance during a soccer match, both
professional and amateur, depends on technical, biomechanical, tactical,
psychological and physiological factors. These factors include the skills
of a soccer player; however, mastering only one of them is not enough?.

During the game period, an athlete travels between 9 and 14 km and
performs about 1330 activities*”. Therefore, soccer is a sport that requires
great aerobic needs, and the most decisive periods of the game depend on
movements generated by anaerobic energy**.

About 96% of sprints made during a game are less than 30 meters
and 49% of these sprints are over 10 meters; thus, performance above or
below this distance is considered an indicator of athlete’s power’. Due to
the advantage of good motor power to generate force, several studies have
focused on the evaluation of explosive power of lower limbs and agility'*3.

Another essential physical attribute in the performance of sports
gestures is flexibility, which undergoes adaptations with the sport modal-
ity". Achieving the optimal flexibility level positively affects joint range,
strength, and speed of movement during exercises, making them easier to
be performed, decreasing total energy expenditure because the range of
motion is efficient for the performance of specific gestures™>™".

There is evidence that physiological requirements may vary with age,
height, body composition and body mass index among players'®. Howev-
er, the development of anthropometric and physiological characteristics
necessary for a soccer match may not be fully developed in young soccer
players, as experience is smaller and the training intensity is equally lower®.

The aim of this study was to verify the relationship between body
composition and physical abilities of agility, explosive power of lower limbs
and flexibility in young soccer players.

METHOD

Participants
Study participants were 44 male soccer athletes, belonging to the under-12
and under-13 categories of the Soccer Association of Chapecd, Brazil.

Anthropometry and body composition
Anthropometric measurements were obtained according to standards of the
International Society for the Advancement of Kinanthropometry (ISAK®)".
Height measurements were obtained using a wall metric scale with 0.01m reso-
lution and for body mass, Toledo® weighing scale with 50g resolution was used.
Skinfolds collected were triceps, supraspinatus, subscapularis and medi-
alleg, using a scientific Cescorf® adipometer with 0.01mm resolution and
body fat percentage (% BF) was estimated from Slaughter’s equation (1988).
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Physical tests
Illinois physical tests were used to measure agility*® and Sargent Jump
to measure the explosive power of lower limbs.
To measure aerobic performance, the TCAR? test was used, which
consists of running guided by sound stimuli within a predetermined space.
In the flexibility evaluation, the sit-and-reach test was performed

through Sanny® Wells bench?®.

Collection Procedures
Tests were performed in two days. On the first day, anthropometric
measurements were performed, and later, the following physical tests
were applied: agility, flexibility, explosive power of lower limbs and after
48 hours, the aerobic fitness test was applied.

All tests were performed at the Western University Santa Catarina -
Chapecé facilities, including the kinanthropometry, weight training and
soccer field laboratories.

Data analysis process

Descriptive data analysis was used by calculating the mean and standard
deviation. Data normality was tested by the Shapiro-Wilk test. To test the
relationship among variables, nonparametric correlation statistic was used
by the Spearman’s R6 test, adopting significance of p <0.05. All tests were
performed using the IBM-SPSS® version 21 statistics software.

Research Ethics

All participants received prior explanation of study procedures and signed
the informed consent form and written assent form. The study followed
standards of the National Research Ethics Commission (CONEP / UPE:
026146/2015). Procedures adhered to the guidelines of the Declaration
of Helsinki, and were approved by the Research Ethics Committee of the
Western University of Santa Catarina, CAAE 71079317.1.0000.5367,
protocol No. 2.189.800.

RESULTS

Forty-four athletes from base categories of the Soccer Association of
Chapecd, Brazil, with average age of 12.17 + 0.73 years, average height
of 152.95 + 9.37cm and body mass of 42.53 + 9.29kg were investigated.
The mean values (m and sd) of characterization variables and tests used
are presented in table 1.

Table 2 shows the correlation between body fat percentage (% BF) and
the variables agility, aerobic capacity, explosive power of lower limbs and
flexibility, which showed significance only in agility (p = 0.53; p = 0.00)
and explosive power of lower limbs (p = -0.44; p = 0.003).
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Table 1. Characterization of soccer athletes from base categories of the Soccer Association of
Chapeco, Brazil.

Variables N mean  Standard deviation
Age (years) 44 1217 0.73
Height (cm) 44 152.95 9.37
Body mass (kg) 44 42.53 9.29
Body fat (%) 44 13.67 5.00
Agility (s) 44 18.14 0.82
Aerobic capacity (km/h) 23* 12.65 0.78
Explosive power of lower limbs (distance in cm) 44 37.60 5.30
Flexibility (cm) 44 27.20 4.68

Note * There was sample loss, only under-12 athletes performed the test.

Table 2. Spearman correlation between %BF and independent variables.

%BF
Variables
N P p-value
Agility (sec.) 44 053 <0.01*
Aerobic capacity (km/h) 23 -041 0.06
Explosive power of lower limbs (distance in cm) 44 -044 <0.01*
Flexibility (cm) 44 -027 0.82

Note %BF: body fat percentage of * significant difference at level of p <0.05.

DISCUSSION

The aim of this study was to verify the relationship between body compo-
sition and physical abilities of agility, explosive power of lower limbs and
flexibility in young soccer players.

In a study by Benounis et al.*®

, evaluating 42 soccer players with mean
age of 14.8 (SD 0.4) years, results similar to those observed in the present
study were found. The Illinois test obtained average of 17.7 (dp 0.62) sec-
onds, while for explosive power of lower limbs, the average was 40.13 (dp
4.89) cm. This demonstrates the good performance of athletes evaluated
in the present study, since the mean age of this group is lower.

Another study conducted with several categories of elite soccer play-
ers, under-13 category showed body mass of 39.3 (sd 5.1) kg and height of
150 (sd 6.0) cm, characterization data very similar to those of the present
investigation*!. Regarding body fat percentage, Le Gall et al.?” found for
elite under-14 players of the Clairefontaine National Soccer Institute, the
value of 11.9 (sd 1.42)%, lower than that found in the present study.

'The results of this research indicated a relationship between fat per-
centage and agility, demonstrating that the higher the fat percentage, the
lower the agility and the higher the explosive power of lower limbs. Similar
results were found in the study by Keogh et al. %, who found difference in
mean agility and explosive power of lower limbs of two different groups
of young hockey athletes.

In a study by Dellagrana et al.? with handball athletes (n = 47) aged
12-17 years, an inverse relationship was found between fat percentage and
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explosive power of lower limbs (r = -0.42), measured by the horizontal
impulse test, which presented values similar to those of the present study
(p =-0.44), although the physical valence was measured by a different test.

In the same study, agility measured by the Shuttle-run test was also
related to athletes’ fat percentage, this time, with positive direction (r =
0.61). Despite the use of a different test to measure physical capacity, results
are similar to those of this research (p = 0.53).

Soccer requires the athlete to have morphological qualities that provide
greater ability to respond to demands of game situations, so anthropometric
profile can be considered an indicator of success in sports performance,
combined with agility, an important physical ability to react to different
stimuli quickly and efficiently.

In addition, association between fat percentage and power of lower
limbs was also observed, and athletes with higher fat percentage had lower
explosive power of lower limbs.

Body composition is an important aspect for the physical fitness level
of amateur and professional athletes of any type, since excess body fat
may decrease performance®. The %BF values found were slightly above
those accepted for high-performance athletes, which leads us to believe
that if the physical potential is correctly worked, these athletes will have
a considerable increase in performance.

CONCLUSION

'The present study analyzed the relationship between body composition and
physical abilities of agility, explosive power of lower limbs and flexibility in
young soccer players. The results indicate the relationship between body fat
percentage and physical abilities agility and explosive power of lower limbs.

Although age and maturation of athletes of this age group are suscep-
tible to rapid changes due to development and physical growth, the control
of fat percentage must be continuously performed because, according to
this study, it has direct relationship with physical performance.

Therefore, the coaching staff should take current results into account
and should not discriminate younger or late maturing players who may
develop their skills later.

It is also noteworthy that, given the small sample size, there are limita-
tions regarding associations made, and further studies should be carried
out using larger samples, as well as possible comparisons with athletes from
other categories, modalities and regions.
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