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Abstract

The junior categories of sports generally represent
a particular period of extreme complexity for children
and young sports players, since this time coincides preci-
sely with the phase of puberty. During this period, there
are great changes to body size and composition, as well
as changes to the functional capacity of children and
adolescents. In addition, the literature points towards
another complicating factor observed among young
soccer players: relative age. The objectives of the pre-
sent study were: a) to observe the distribution of dates
of birth among junior soccer players over the course of
the trimesters of the year; b) to compare the players’
anthropometric characteristics and physical performan-
ce according to the trimester of birth; and c) to analyze
the influence of the maturity offset in the process of
selecting young players. Eighty-nine male soccer players
from the under-14s category participated in this study.
The physical tests applied were weight, height, matu-
rity offset, 10 m sprint, 30 m sprint and Running-based
Anaerobic Sprint Test (RAST). It should be noted that
there was a great imbalance in the distribution of dates
of birth, with an especially large presence of individuals
born in the first half of the year (p < 0.001). Anthro-
pometric, physical and maturational characteristics
were compared according to the trimester of birth and
statistically significant differences were observed only
in comparing the maturity offset (p < 0.005). It can be
concluded that the trimester of birth may not have a
relationship with physical performance and anthropo-
metric characteristics, even if there are differences in
biological maturation.

Key words: Sports, youth, physical performance, biolo-
gical maturation.
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Resumen

Las categorias inferiores de los deportes generalmente
representan un determinado periodo de extrema
complejidad en nifios y jévenes deportistas, ya que coincide
precisamente con la fase de la pubertad. Durante este
periodo, hay grandes modificaciones en el tamafoy la
composicién corporal, asi como cambios en la capacidad
funcional en nifios y adolescentes. Ademas, la literatura
presenta otro factor de complicacién observado entre
los jovenes futbolistas: la edad relativa. Los objetivos del
presente articulo fueron: a) observar la distribucion de
las fechas de nacimiento de los jovenes jugadores de
futbol, de acuerdo a los trimestres del afo; b) comparar
las caracteristicas antropomeétricas de los jugadores y
el rendimiento fisico de acuerdo con el trimestre de
nacimiento, y c) analizar la influencia de la maduracion en
el proceso de seleccion de jugadores jovenes. Ochenta 'y
nueve jugadores de futbol masculino de la categoria sub-14
participaron en este articulo. Los tests fisicos aplicados
fueron: de peso, estatura, maduracion bioldgica, sprint de 10
metros, sprint de 30 metros y el Running-based Anaerobic
Sprint Test (RAST). Hubo un gran desequilibrio en la
distribucion de las fechas de nacimiento, especialmente con
gran presencia en las personas nacidas en la primera mitad
del afio (p < 0.001). Las caracteristicas antropométricas,
fisicas y de maduracién se compararon segun el trimestre de
nacimiento y las diferencias estadisticamente significativas se
observaron sélo en la comparacion con la maduracién
(p < 0.005). Se puede concluir que el trimestre de nacimiento
no presenta relacion con el rendimiento fisico ni con las
caracteristicas antropométricas, aunque si hay diferencias en
la maduracion biologica.

Palabras clave: deportes, juvenil, desempefio fisico,
maduracion bioldgica.
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Introduction

The junior categories of sports generally represent a
particular period of extreme complexity for child and
young sports players, since this time coincides precise-
ly with the phase of puberty. During this period, there
are great changes to body size and composition, as well
as changes to the functional capacity of children and
adolescents (Nebigh et al., 2009). In modern soccer,
not only strength and muscle power but also height
and body mass are important physiological character-
istics (Hoff, 2005) and development of these faculties
is believed to be closely connected to success at a high
level of a given sport (Brodt, Wagner, & Health, 2008;
Secora, Latin, Berg, & Noble, 2004). Thus, it is crucial
to have knowledge about the processes of maturation
and growth so that errors in training young sports
players in junior categories can be minimized.

Given that the junior levels in soccer are categorized
according to chronological age, Malina, Eisenmann,
Cumming, Ribeiro, & Aroso (2004) reported that in-
dividuals with advanced maturation obtain, on aver-
age, better results in power, strength and speed tests
than shown by individuals of the same chronological
age with delayed maturation. Moreover, these authors
affirmed that these differences were most visible be-
tween the ages of 13 and 16 years. In addition, the
literature points towards another complicating factor
observed among young soccer players: relative age.
Musch & Grondin (2001) defined this factor as the dif-
ference that exists among individuals allocated to the
same group based on chronological age, and its con-
sequences are known as relative age effects (RAEs). It
is worth remembering that these groups are formed
based on delimiting the selection year, which is a year
formed based on the start and end cutoff dates. For
example, if in the year 2012, in an under-14s category,
the stipulated start and end cutoff dates are Janu-
ary 1°* and December 31, respectively, the selection
year comprises all children who were born between
January 1** and December 31, 1998. In a system like
this, the difference of almost 12 months of age may
cause significant anthropometric variances among the
young individuals, thus creating a clear advantage for
those who were born close to the starting cutoff date
(Helsen, Winckel, & Williams, 2005). Several studies
have pointed out that the RAEs in junior soccer are
manifested as larger numbers of players who were
born close to the starting cutoff date than born close
to the end cutoff date (Barnsley, Thompson, & Le-
gault, 1992; Carling, Le Gall, Reilly, & Williams, 2009;
Folgado, Caixinha, Sampaio, & Macas, 2006). Several
hypotheses have been raised in attempts to explain
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the main reasons for these results, but no clear expla-
nations have yet been proposed.

In this light, the objectives of the present study were:
a) to observe the distribution of dates of birth among
junior soccer players over the course of the trimesters of
the year; b) to compare the players’ anthropometric char-
acteristics and physical performance according to the
trimester of birth; and ¢) to analyze the influence of the
maturity offset in the process of selecting young players.

Method
Sample

Eighty-nine male soccer players participated in this
study. They were in the junior categories of a Brazilian
soccer club with a great tradition that is affiliated to the
Soccer Federation of the State of Rio de Janeiro. These
players were in the under-14s category of the years 2008,
2009 and 2010. In other words, data were gathered from
all the players who completed 14 years of age during
these three years. All the players who underwent the
physical tests had had at least two years of experience of
soccer training, were free from injuries that could hin-
der maximum performance in the evaluations and were
receiving training for 5-6 days per week, consisting of
approximately 15-18 hours (distributed among physical,
technical and tactical training sessions, as well as partici-
pating in official matches at least once a week). The par-
ticipants in this study were performing at the highest
competitive level of their respective categories, and were
representing the club in the most important competi-
tions, both at state and at national level.

These tests formed part of the routine of evalua-
tions that the players were undergoing. They were
conducted every four months and the test protocols
were applied to all the categories for at least three
years, thus ensuring familiarization with the tests
among both the players and the evaluators. The data
were then stored for subsequent use by the technical
committee. Therefore, it needs to be noted that, al-
though gathered with maximum rigor, the data were
not specifically obtained for the present study. To use
the database, the researchers informed the club about
the objectives and procedures of the study, as well as
providing assurances regarding the confidential na-
ture of the individual elements of the data.

Instruments

To measure sprints of 10 and 30 meters and the
Running-based Anaerobic Sprint Test (RAST) (Wol-
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verhampton, United Kingdom), a device containing
photoelectric cells was used (Microgate Racetime2,
Italy). In the anthropometric evaluation, a Cardiomed
stadiometer was used to measure height and a me-
chanical Filizola scale was used to quantify body mass.

Procedures

The physical tests were divided over two days: on
the first, an anthropometric evaluation was carried
out; and on the second, sprints of 10 and 30 meters
and RAST. On the first day, height, sitting height and
weight were measured in accordance with the ISAK
standards (International Society for the Advancement
of Kinanthropometry). Sitting height was determined
on an anthropometric bench and had the objective of
obtaining the height of the trunk and length of the
lower limbs.

On the second day of evaluations, to perform the
three tests, two pairs of photocells were used at a
height of one meter, with one pair located at the start-
ing line and the other pair at the finishing line. The
participants began the test in a standing position on
the starting line and were instructed to run at maxi-
mum speed until passing by the pair of photocells situ-
ated at the finishing line. Before performing the tests,
the soccer players underwent a warm-up protocol
consisting of trotting, short sprints and movements
with changes in direction, totaling 10 minutes. After
performing the warm-up, each soccer player did two
10 meter sprints with a recovery interval of approxi-
mately one minute between each sprint.

Then, they did two 30 meter sprints with a recovery
interval of approximately two minutes. Subsequently,
the RAST protocol was applied to estimate anaerobic
metabolism. RAST consists of performing six maxi-
mum-effort sprints of 35 meters each with a recovery
of 10 seconds between each run. After carrying out
the six sprints, the power (P) of each sprint was ob-
tained by means of the following model:

P (Watts) = Weight x Distance? / Time®

In this model, weight was expressed in kilograms,
distance in meters and time in seconds. Based on
the calculation of P for each sprint, the variables of
maximum power (PMax), i.e. the highest power devel-
oped among the six sprints, and the minimum power
(PMin), i.e. the lowest power developed among the six
sprints, could be obtained. Thus, by using the results
obtained, it was possible to calculate another variable
described as the fatigue index (FI), given by the fol-
lowing model:
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FI (Watts/seconds) =
PMax — PMin / Sum of time six sprints

In this model, PMax and PMin are given in watts and
the sum in seconds. This protocol for evaluating an-
aerobic capacity is well established and has been used
by Roseguini, Silva, & Gobatto (2008), Pellegrinotti et
al. (2008), Paradisis, Tziortzis, Zacharogiannis, Smir-
niotou, & Karatzanos, (2005) and Zagatto, Beck, &
Gobatto (2009). It is important to emphasize that the
recovery interval between physical tests was approxi-
mately five minutes.

To evaluate the maturity offset (MO), the model
proposed by Mirwald, Baxter-Jones, Bailey, & Beunen
(2002) was used, which predicts how many years the
individual is away from his peak height velocity (PHV).
If the value obtained is negative, this means that the
individual has still not reached his PHV; and if the val-
ue is positive, it means that the individual has passed
his PHV. The PHV is represented by a MO equal to
zero. In this model, the variables that were used were
chronological age (CA), weight (W), height (H), length
of lower limbs (LLL) and trunk height (TH), and the
model that has been described for boys is as follows:

MO (years) =-9,236 + [0,0002708 x (LLL x TH)] +
[-0,001663 x (CAx LLL)] + [0,007216 x (CAx TH)] +
[0,02292 x (W / H x 100)]

This previously described model was chosen be-
cause, as well as being a non-invasive method, it also
enabled estimation of the age at the PHV, which is cur-
rently the indicator most used for longitudinal stud-
ies and may be important alternative for determining
biological age (Machado, Bonfim, & Costa, 2009).

The soccer players’ dates of birth were organized ac-
cording to their trimester of birth, based on the FIFA
(Fédération Internationale de Football Association)
cutoff dates (January 1** and December 31°%) Thus, the
trimesters are arranged by January to March; April to
June; July to September; and October to December.

Height

Day 1 Sitting Height
Weight
Warm-up

Day 2 10-meters sprints

30-meters sprints

RAST

Picture 1. Order of tests.
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Statistical Analysis

To process the information and describe the results,
the subjects were grouped according to their trimes-
ter of birth. In descriptive comparisons, central trend
measurements (means and standard deviations) were
calculated to characterize the groups. The Kolmogorov-
Smirnov normal distribution test was performed, and
itindicated that the data presented a tendency towards
normality. Analysis of variance (one-way ANOVA) was
then performed and, when necessary, Tukey’s post-hoc
test was used to locate differences among the groups.
To analyze the distribution of the sports players ac-
cording to the trimester of birth, the chi-square test
(%) was used. The significance level used was p < 0.05.

Results

The distribution of the dates of birth of the young
soccer players in the present study is shown in Table
1. It should be noted that there was great imbalance
in the distribution of dates of birth, with especially
large presence of individuals born in the first half of
the year (and more precisely, in the second trimester).

Table 2 presents the characterization of the soccer
players according to their trimester of birth, expressed
as means and standard deviations. Through using
one-way ANOVA, the means of the anthropometric,
physical and maturational characteristics were com-
pared according to the trimester of birth. Statistically
significant differences were observed only in compar-

ing the maturity offset (p < 0.005). Tukey’s post-hoc
test showed differences in the comparisons, between
the first trimester (1T) and the fourth trimester (4T)
(p £ 0.005) and between the second trimester (2T) and
the fourth trimester (4T) (p < 0.01).

Discussion

According to the distribution of dates of birth, the
results found in the present study show an imbalance
over the trimesters of the year, with greater represen-
tation of individuals born at the beginning of the year
of selection (especially in the second trimester) and
smallest representation of those born in the fourth
trimester. These results corroborate several studies
in the literature on young soccer players (Barnsley et
al, 1992; Diaz Del Campo, Vicedo, Villora, & Jordan,
2010; Folgado et al, 2006; Vincent & Glamser, 2006).
Similarly, Carling et al. (2009) found that approxi-
mately 77% of the under-14s players in their study
were born during the first half of the year; and Gil,
Gil, Ruiz, Irazusta, & Irazusta (2007) found that ap-
proximately 79% of the under-14s players were born
in the first half of the year. Curiously, the only differ-
ential of the present study in relation to other stud-
ies is the fact that in this study, a greater percentage
of the individuals were found to have been born in
the second trimester, and not in the first trimester as
had been reported previously (Ashworth & Heyndels,
2007; Costa et al., 2009; Helsen, Starkes, & Winckel,
1998).

Table 1. Distribution of young soccer players according birth trimester

T 2T 3T 1T
n % n % n % n %

31 34.8% 38 42.7% 10 11.2% 10 11.2% 89 28.08

Total b P

p =0.001

Note: 1T = First Trimester; 2T = Second Trimester; 3T = Third Trimester; 4T = Forth Trimester.

Table 2. Anthropometric, physical and maturational characteristics of young soccer player according birth trimester: descriptive and
one-way ANOVA comparisons

T 2T 3T a7 ANOVA

Mean SD Mean SD Mean SD Mean SD F Sig.

Age (years) 14.67 0.07 14.46 0.06 14.13 0.05 13.92 0.09 B N
Weight (kg) 62.20 10.80 62.30 10.00 57.60 7.60 55.00 13.30 1.81 0.15
Height (cm) 170.80 9.60 171.30 8.70 168.00 6.90 164.20 10.80 1.88 0.14
Maturity Offset (years) 1.14 * 0.75 1.06 § 0.70 0.61 0.64 0.21 *§ 0.92 4.87 0.00
10 meters (s) 1.85 0.09 1.82 0.09 1.83 0.08 1.82 0.07 0.59 0.63
30 meters (s) 4.42 0.19 4.41 0.22 4.43 0.15 4.45 0.22 0.17 0.92
Maximum Power (W) 556.44 134.48 558.53 148.98 515.54 130.25 498.23 199.02 0.63 0.60
Fatigue Index (W/s) 5.48 2.58 5.80 2.65 4.95 3.24 4.89 3.06 0.45 0.72

Note: 1T = First Trimester; 2T = Second Trimester; 3T = Third Trimester; 4T = Forth Trimester; SD = Standard Deviation
* Significant difference (p < 0.005); § Significant difference (p < 0.01).
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The results that have been found regarding the pre-
dominance of individuals born in the first trimester
would reinforce the idea that these individuals would
have physical advantages that would be a determining
factor in the selection process (Glamser & Vincent,
2004). However, in none of the physical tests applied
in the present study were there any significant differ-
ences among individuals born in different trimesters.
These results confirm the findings of Malina, Ribeiro,
Aroso, & Cumming (2007), who also did not observe
any clear trend of advantage in physical characteris-
tics among the under-14s soccer players born in the
first trimester, in comparison with individuals in the
fourth trimester. In the same way, Carling et al. (2009)
did not observe any significant differences in the re-
sults from physical tests on young soccer players in
the under-14s category when the same type of com-
parison according to trimester of birth was made.

In addition to physical characteristics, anthropo-
metric characteristics (weight and height) have also
been used to explain why individuals born in the first
trimester of the year would be favored over those born
in the fourth trimester, during the selection process.
Helsen, Starkes, & Winckel (2000) highlighted that
individuals born in the first months of the year have
advantages in these characteristics, in comparison
with those born in the final months of the year. In the
present study, these relationships established in the
literature were not observed either for weight or for
height, even though there was a clear trend towards
selecting those born in the first months of the year.
These results suggest that, in a highly selected group
in this age category, the fact that an individual was
born in the first or last trimester of the year of selec-
tion does not necessarily mean that this individual has
advantages or disadvantages in physical performance
characteristics (Carling et al., 2009).

However, Delorme & Raspaud (2009) demonstrated
that, among under-14s basketball players, a RAE was
found (with greatest selection of those born in the
second trimester of the year), and statistically signifi-
cant differences were observed in comparing heights
according to the trimester of birth (such that those
born in the first and fourth trimesters presented the
highest and lowest mean values, respectively). Fur-
thermore, in a study on young soccer players in the
same age category, Hirose (2009) found significant
differences of the same type, in relation to the RAE
(greater occurrence of individuals born in the first tri-
mester) and in relation to anthropometric characteris-
tics. This author reported that both for weight and for
height, the individuals born in the fourth trimester of
the year presented the lowest mean values. Similarly,
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Carling et al. (2009) showed that soccer players in the
same age category born in the first trimester of the
year had a significant height advantage. Although the
results found in the present study do not reproduce
what is described in the literature, it seems that height
has a relationship with the trimester of birth and that
it has some influence on the selection process for
young sports players. Sherar, Baxter-Jones, Faulkner,
& Russel (2007) affirmed that highly selected individ-
uals presented significantly greater heights than seen
among non-selected individuals.

Another important factor that needs to be observed
during the process of selecting young sports players
is biological maturation. Some studies have proposed
that individuals with advanced maturation tend to be
favored and classified as “talented”, which could then
be correlated with the predominance of individu-
als born in the first trimester in competitive sports
teams (Cobley, Baker, Wattie, & McKenna, 2009;
Folgado et al., 2006; Vaeyens, Philippaerts, & Ma-
lina, 2005). Nevertheless, no significant differences
in biological maturation were observed in relation to
the trimesters of birth among young soccer players in
the under-14s category (Carling et al., 2009; Hirose,
2009). However, the present study obtained results
that corroborate with those previously mentioned
and confirmed the theory that born during the first
trimester of the year have a maturational advantage,
even though these data were not reflected in signifi-
cant physical advantages.

The literature provides data that support the idea
that biological maturation has a clear relationship
with performance in motor tests, anthropometric
characteristics and strength gain, for example (Malina
et al.,, 2004; Neu, Rauch, Rittweger, Manz, & Schoe-
nau, 2002). However, there is some doubt regarding
maturational differences between individuals in dif-
ferent birth trimesters and whether this could be as-
sociated with advantages in the selection process.

Thus, it could appear that there is a conflict in the
information that the present study provides theoreti-
cal support that reinforces the role of maturation in
development of physical faculties, with differences in
maturation according to the trimester of birth, but
without demonstrating differences in physical and an-
thropometric characteristics. However, interpretation
of the PHV in the lives of children and adolescents can
help to explain the results found. According to Beunen
& Malina (1988) and Yague & De La Fuente (1998),
PHYV is a biological marker that is also used to follow
up variations in motor performance over the course of
the child or adolescent’s development. In a longitudi-
nal study on young soccer players, Philippaerts et al.
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(2006) demonstrated that performance in speed tests
tends to stabilize, especially after the PHV has been
passed. Machado et al. (2009) confirmed this idea by
demonstrating that among individuals with a more ad-
vanced maturational rate (individuals who had already
passed their PHV), no significant differences were
observed in relation to performance in speed tests.
However, when these observations were made among
individuals with a maturational rate close to the PHV
or at a time prior to the PHYV, significant differences
in performance were observed. These studies might
explain the results found in the present study, since
it can be seen from Table 2 that the mean maturation
rate among the individuals in the four trimesters was
positive, thus showing that the PHV had already oc-
curred. Therefore, despite the significant differences
in maturation rate over the course of the trimesters
of the year, it would not be imprudent to expect the
results that were found, regarding the physical tests.
Several authors have reported that these results in
which a greater proportion of the individuals were
born at the beginning of the year are closely connected
with the high level of abandonment among those born
in the final months of the year, since these individuals
would encounter a great number of negative situations
and failures in the sport (Barnsley & Thompson, 1988;
Delorme, Boiche, & Raspaud, 2010a, 2010b; Delorme,
Chalabaev, Raspaud, 2011; Helsen et al., 1998). From
the discussion put forward here, it is possible to hy-
pothesize that these high levels of abandonment of
the sport may be related to the anthropometric disad-
vantages studied here, even though the present study
does not provide results that fully prove this. It also
has to be borne in mind that no theoretical references
were found that proposed such a comparison between
abandonment of a sport and physical characteristics.
Moreover, Delorme et al. (2011) reported that this
rate of abandonment decreased from the age of 15
years onwards, a time that could coincide with stabili-
zation of performance in relation to some physical fac-
ulties (Machado et al., 2009), with a tendency towards
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attenuation of maturational differences (Delorme,
Boiche, & Raspaud, 2009; Malina et al., 2000; Musch
& Grondin, 2001).

Conclusion

From the results found and the discussion put for-
ward, it can be concluded that among high-level Bra-
zilian young soccer players who have gone through
several selection stages, the trimester of birth may not
have a relationship with physical performance and an-
thropometric characteristics, even if there are differ-
ences in biological maturation. Obviously, the present
study has methodological limitations, such as a small
sample in relation to the number of young soccer play-
ers within this sports context, even though the indi-
viduals in this study can be considered to be the na-
tional elite of their category. Furthermore, the absence
of data regarding the soccer players’ body composition
(e.g. muscle mass) meant that no in-depth knowledge
on certain characteristics could be obtained. It is sug-
gested that new studies with the same purpose should
be carried out in order to observe whether the results
presented here are reproducible, especially among
individuals with lower maturational rates (i.e. before
they pass the PHV), so that the behavior of the varia-
bles analyzed can be observed before the performance
stabilization period. It is important to emphasize that
the selection processes for young sports talent must
take into account all the maturational characteris-
tics of these children and adolescents, and that the
selection should be based less on subjective criteria,
with regard to technical and physical issues. In the
same way, throughout this complex phase of select-
ing young sports players, biological individuality must
be respected and taken into consideration in the final
judgment of the process, thus avoiding exclusion of in-
dividuals with delayed maturation who have abilities
and the possibility in the future of reaching the profes-
sional level of the sport.
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