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ABSTRACT

Introduction: Although competitiveness rises progressively increases according to age groups, players must
stand out in their playing position at all ages to win a spot on their National Teams. The differences among
match physical and technical demands could also influence which anthropometrical aspects would be most
importantly considered for National Team selection. Objectives: This study aimed describe and compare the
anthropometric profile of soccer players from U15 to professional categories of the Brazilian National Soccer Team.
Methods: The sample consisted of 673 players from the categories U15,U17,U20, U23 and PRO. Measurements
of height, body mass, and sum of seven skinfolds from the Brazilian Football Confederation database between
2013 and 2021 were used to describe the players anthropometric profile. Players were grouped according to
categories, playing position, and those who were selected or not selected. Results: As expected, the results
indicate that body mass increases with age and stabilizes from category U23 onwards. Body mass and the sum
of seven skinfolds increase within the U15 category (U15.1 vs. U15.2), while height and body mass increase
within the U17 category (U17.1 vs.U17.2). Defenders and fullbacks stabilize body mass and stature prior to U17,
while midfielders, strikers, and goalkeepers stabilize body mass later, with midfielders and strikers at U20, and
goalkeepers at U23. Goalkeepers and defenders were the players with the greatest height and body mass com-
pared to the other positions in all categories. The selected and non-selected players in the different categories
had similar anthropometric profiles. Conclusion: From the results, there is a diversity in anthropometric profile
within the positions and a difference in maturation according to the players’ positions. This study can be used
by coaches, physical trainers and sport scientists as normative data about the anthropometric profile of Brazilian
men’s soccer teams, establishing a benchmark. Level of Evidence ll; Retrospective and Comparative Study.

Keywords: Anthropometry; Soccer; Youth; Athletes; Athletes, Professional.

RESUMO

Introdugdo: Embora a competitividade aumente progressivamente de acordo com as faixas etdrias, os jogadores
devem se destacar em sua posicdo de jogo em todas as idades para conquistar umavaga em suds equipes nacionais.
As diferencas entre as exigéncias fisicas e técnicas dos jogos também podem influenciar quais aspectos antropomé-
tricos seriam mais importantes para a sele¢do da equipe nacional. Objetivo: Este estudo teve por objetivo descrever
e comparar o perfil antropométrico de jogadores de futebol da categoria sub 15 ao profissional da Sele¢éo Brasileira
de Futebol. Métodos: A amostra consistiu de 673 jogadores das sequintes categorias: sub 15 (U15), sub 17 (U17), sub
20 (U20), sub 23 (U23) e profissional (PRO). Medidas da estatura, massa corporal e soma das sete dobras cutdneas
do banco de dados da Confederagdo Brasileira de Futebol entre 2013 e 2021 foram utilizadas para descrever o perfil
antropométrico dos jogadores. Os jogadores foram agrupados de acordo com as categorias, posicdo de jogo e aque-
les que foram selecionados ou ndo selecionados. Resultados: Como esperado, os resultados indicam que a massa
corporal aumenta com a idade e estabiliza a partir da categoria U23. A massa corporal e a soma das sete dobras
cutdneas aumentam dentro da categoria U15 (U15.1vs. U15.2), enquanto a estatura e a massa corporal aumentam
dentro da categoria U17 (U17.1vs. U17.2). Os zagueiros e laterais estabilizam a massa corporal e a estatura antes do
U17, enquanto os meio campistas, atacantes e goleiros estabilizam a massa corporal posteriormente, com 0s meio
campistas e atacantes no U20, e goleiros no U23. Os goleiros e os zagueiros foram os jogadores que apresentaram
maior estatura e massa corporal comparados as outras posicoes em todas as categorias. Os jogadores selecionados
e ndo-selecionados nas diferentes categorias apresentam perfil antropométrico semelhante. Conclusédo: Baseando-se
nos resultados, hd uma diversidade no perfil antropométrico dentro das posicées e uma diferenca na maturagdo de
acordo com as posicées dos jogadores. Este estudo pode ser utilizado por treinadores, preparadores fisicos e cientis-
tas do esporte como dados normativos sobre o perfil antropométrico das selecées masculinas do futebol brasileiro,
estabelecendo um benchmark. Nivel de Evidéncia Ill; Estudo Retrospectivo Comparativo.

Descritores: Antropometria; Futebol; Jovem; Atletas, Atletas Profissionais.
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RESUMEN

Introduccion: Aunque la competitividad aumenta progresivamente seqtin los grupos de edad, los jugadores
deben destacar en su posicién de juego a todas las edades para ganarse un puesto en sus selecciones nacionales.
Las diferencias entre las exigencias fisicas y técnicas de los partidos también pueden influir en qué aspectos antro-
pométricos serian mds importantes para la seleccién nacional. Objetivos: Este estudio tuvo como objetivo describir
y comparar el perfil antropométrico de futbolistas masculinos de menores de 15 afios a categorias mayores de las
selecciones brasilenas de futbol. Métodos: La muestra estuvo compuesta por 673 jugadores de las siguientes cate-
gorias: Sub 15 (U15), Sub 17 (U17), Sub 20 (U20), Sub 23 (U23) y Profesional (PRO). Se utilizaron medidas de estatura,
masa corporal y la suma de 7 pliegues cutdneos de la base de datos de la Confederacién Nacional de Fitbol de
Brasil entre 2013 y 2021 para describir el perfil antropométrico de los jugadores. Los jugadores se agruparon segun
los tramos de edad oficiales, la posicién de juego y los seleccionados y no seleccionados. Resultados: Como era de
esperar, los resultados indican que la masa corporal aumenta con la edad y se estanca a partir de la categoria U23.
Lamasa corporal y la suma de 7 pliegues cutdneos aumentan dentro de la categoria U15 (U15.1 vs. U15.2), mientras
que la estaturay la masa corporal aumentan dentro dela U17 (U17.1 vs. U17.2). Los defensas centrales y los laterales
estabilizan antes la masa corporal y la estatura a partir de la U17, mientras que los mediocampistas, delanteros y
porteros estabilizan la masa corporal mds tarde, con los mediocampistas y delanteros en la U20 y los porteros en la
U23. Los porteros y defensas centrales fueron los grupos que mostraron mayor estatura y masa corporal respecto a
otras posiciones en todos los tramos de edad. Los jugadores seleccionados y no seleccionados en diferentes tramos
de edad tienen un perfil antropométrico similar. Conclusién: Con base en los resultados, existe diversidad en el perfil
antropomeétrico dentro de las posiciones de juego y diferencia en la maduracién segtin la posicién de los jugadores.
Este estudio puede ser utilizado por entrenadores, preparadores fisicos y cientificos del deporte como dato normativo
sobre el perfil antropométrico de las selecciones masculinas de fitbol de Brasil, estableciendo un punto de referencia.

Nivel de Evidencia lll; Estudio Retrospectivo Comparativo.
Descriptores: Antropometria, Ftbol, Joven; Atletas; Atletas Profesionales.

DOI: http://dx.doi.org/10.1590/1517-8692202430012022_0425i

INTRODUCTION

In addition to technical and tactical skills, international-level soccer
requires players to present good levels of physical capacities to cope with
the high match demands. Physical fitness is developed throughout their
careers from youth to professional teams under the influence of both
external factors such as quality of training, economic and social aspects,
as well as internal factors, including maturation,'? In this context, higher
physical attributes, including anthropometric characteristics (e.g., stature,
body mass and body composition), may influence field performance*
through benefiting match-performance, and also future player success.®

Such influence may be more evident in youth teams, where biological
maturation may diverge up to 4 years from the chronological age, and
the look for competitive advantage may benefit early-matured players®
Forinstance, evidence indicates that players selected for national teams
generally present higher physical performance compared to sub-elite’
or beginner players® The two birth-year range in each age category
could induce player selection to be highly influenced by anthropome-
trical profiles at young ages. On the other hand, elite soccer teams are
characterized by a relative heterogeneity in body size.’

Although competitivity progressively increases according to age
groups, players must stand out in their playing position at all ages to win
a spot on their National Teams. The differences among match physical
and technical demands could also influence which anthropometrical
aspects would be most importantly considered for National Team selec-
tion. Consequently, coaches and physical trainers seek normative data
from National Teams players to partially guide their players'development
programs (i.e,, definition of playing position, selection to older teams).
Therefore, providing this anthropometric profile from various categories
can be valuable information.'

In view of the above, the aims of this study were: 1) to describe
and compare the anthropometric profile of male soccer players from
the Under 15 (U15) up to senior categories from the Brazilian national
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soccer teams considering age, official age brackets and playing positions;
2) to compare the anthropometric profile between selected (players
who competed in international tournaments) and non-selected players
(those who participated in training camps during the season but were
not selected to compete in international tournaments).

MATERIALS AND METHODS

Experimental approach to the problem

A descriptive, comparative, retrospective and cross-sectional study
aimed at characterizing the anthropometric profile of elite soccer players
across all age brackets defined by the Fédération Internationale de Football
Association , South American Football Confederation and International
Olympic Committee, i.e, Under 15 (U15), Under 17 (U17), Under 20 (U20),
Under 23 (U23) and Professional (PRO). Measures of stature, body mass and
the sum of 7 skinfolds from the Brazilian National Football Confederation
database between 2013 and 2021 were used for analysis.

Ethical considerations

The study was approved by the Federal University of Minas Gerais
State Ethics Committee (protocol #4.983.415).

Subjects

The study comprised data from 673 male soccer players officially
invited by the Brazilian National Football Confederation to take part in
training camps (7 - 10 days) or official competitions (10 - 50 days) between
2013 and 2021. Events included South American Tournament (U15,U17
and U20), World Championships (U15, U17 and U20), South American
Olympic Trial (U23), Olympic Games 2016 (U23), World Cup 2014 and
2018 (PRO) and Copa America 2019 and 2021, and 2022 FIFAWorld Cup
Qualifiers (PRO). The Brazilian senior team was ranked between the first
and third positions in FIFA's official ranking during the study period.
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Field players were divided according to the official age brackets to
which they were summoned (U15:n=133; U17:n=198; U20: n = 135;
U23: n = 68; PRO: n = 60). Given each youth age bracket includes 2-3
birth years which may influence anthropometric data due to maturation
effects,'” field players were also divided according to the year within
the age bracket they were at e.g, U17.1 = first year within U17; U17.2
= second year within U17 (U15.1: n =29; U152: n = 104; U17.1: n = 98;
U17.2:n=100;U20.1:n=107;U20.2:n=28;U23.1:n=24;U23.2:n=24
and U23.3: n = 20). All players were divided according to their primary
playing position (e.g., goalkeeper (n = 81), central defenders (n = 117),
full-backs (n = 108), midfielders (n = 182) and forwards (n = 185)). Finally,
field players were also divided between selected and non-selected to
the championships within each category: U15 (selected: n = 30; non-
selected: n = 103), U17 (selected: n = 44; non-selected: n = 154), U20
(selected: n=74; non-selected:n=61), U23 (selected: n = 52; non-selected:
n = 16), PRO (selected: n = 48; non-selected: n =12).

Goalkeeper data was only included in analyses comparing playing
positions due to the distinct match demands.'

Assessments

All assessments were performed in the morning of the second day
after arrival to the training or competition period.

Stature was measured to the nearest 0.5 cm using a stadiometer
(Filizolla, Sao Paulo, Brazil). Body mass was measured to the nearest 0.1
kg using a digital scale (Filizolla, Sdo Paulo, Brazil) with players wearing
only standard sporting shorts.

The thickness of 7 skinfolds (subscapular, triceps, chest, axillary,
suprailiac, abdominal and thigh) were measured by two qualified and
experienced professionals, using a skinfold caliper (Lange, California,
USA). Three measurements of each fold were performed, and the mean
value was attained for analysis. The sum of the seven skinfolds (sum 7
skinfolds) was used as an index of body fat.

Statistical analysis

The data are presented as the mean =+ standard deviation, 95%
confidence interval, minimum and maximum values. The Shapiro-Wilk
test was used to test all variables for normal distribution. Parametric data
were compared using the Student’s t-test or one-way ANOVA followed
by the Tukey post-hoc test when applicable. Non-parametric data were
analysed using the Mann-Whitney test or Kruskal-Wallis test followed by
Dunn’s post-hoc test when applicable. The correlations were assessed
using Pearson's correlation coefficient. The significance level was set at 5%.

RESULTS

Initial analysis focused on comparing anthropometric values amongst
the different age brackets. U15 players were shorter than U20, U23 and
professional players and lighter than U17, U20, U23 and professional
players (p < 0.05). U17 players were shorter than U20 and professional
players and lighter than U20, U23 and professional (p < 0.05). U20 players
were lighter than professional players (p < 0.05). The sum of 7 skinfolds
was similar amongst all age groups (p > 0.05). (Table 1)

Within-category comparisons (Table 2), showed that U15.1 players
were lighter and had a lower sum of 7 skinfolds than U15.2 (p < 0.05). In
addition, the U17.1 players were lighter and shorter than U17.2 (p < 0.05).

Table 3 shows the comparison of players anthropometric values
between age groups, when allocated to different playing positions.
Goalkeepers, full-backs and midfielders showed similar stature between
the different categories (p > 0.05). Among central defenders, all age
brackets were taller than U15 (p < 0.05). Professional forwards were taller
than U17 and U15's (p < 0.05); and U20 forwards were taller than U17
(p < 0.05). Professional and U23 goalkeepers were heavier than U15
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Table 1. Anthropometric values of national teams'players of each official age bracket.

Category n Mean + SD 95% CI Min. - Max.
Stature (cm)
u15 133 1752 +58 1742 -176.2 162 -187
U1tz 198 1769 £73 1759 -1780 162 - 195
u20 135 179.6 + 6.6 °° 1785-180.7 162 - 195
u23 67 1787 +6.7° 177.0-180.3 164 - 195
PRO 59 1803 + 6.6 %° 1786 - 182.1 168 - 192
Body mass (kg)
u15 133 651162 64.1 - 66.2 51-83
u1tz 198 690+73° 67.9-700 49 -95
U20 135 734 +77°P 721 -747 54 -92
u23 68 760 + 7.5 742-778 60 - 95
PRO 60 79.5 + 7.5 2bc 775-814 67-97
Sum 7 skinfolds (mm)
u15 133 470+£95 454 -487 28-81
u17 198 503+ 103 489-518 32-90
U20 135 509+ 124 488 -53.0 31-95
uz23 61 470+ 82 449 -49.2 28 - 64
PRO 37 500£10.2 47.1-539 36-74

SD: standard deviation. Min: Minimum value. Max: Maximum value.? p < 0.05 vs. Under 15.1.° p < 0.05 vs. Under
17.1.€p <005 vs. Under 20.1.9p < 0.05 vs. Under 23.1.¢ p < 0.05 vs. Under 23.2

Table 2. Anthropometric values of national teams'players at each year of the different
age brackets.

Category.year | n | Mean £ SD (95% Cl) Min. - Max.
Stature (cm)
U15.1 29 1734 £5.1 1715-1754 167 - 183
U15.2 104 1756 £59 1745 -176.8 162 - 187
U171 98 1758 £ 7.5 1743 -1773 162 - 195
u17.2 100 1781+71° 176.7 = 179.5 162 - 194
U20.1 107 1793 £ 6.7 178.1 - 180.6 162 - 195
U202 28 1805+58 1783 -180.6 169 - 190
U23.1 24 1786 £7.0 1757 - 1816 164 - 190
U232 23 1782 £ 7.1 1751 -1813 164 - 195
U233 20 1793 £6.2 176.3 - 182.2 169 - 191
Body mass (kg)
U15.1 29 620+ 49 60.1 -639 53-72
u1s.2 104 66.0+62° 64.8 - 67.2 51-83
U17.1 98 67.6 £ 6.6 66.2 - 689 48 - 80
u17.2 100 703+78° 688-719 57-95
U20.1 107 735176 721 -750 55-92
U20.2 28 729+83 69.7 - 76.2 54 -89
U231 24 767 £72 737 -798 61-92
U232 24 748 £7.75 716 -780 60 - 89
U233 20 767 £78 73.0-803 67 - 95
Sum 7 skinfolds (mm)
U15.1 29 520+92 484 - 555 36 - 81
U15.2 104 457 +92° 439 -475 28-71
u17.1 98 515+ 110 493 -537 32-90
u17.2 100 492 £95 473 -51.1 32-72
U20.1 107 504 £12.7 479 -528 31-95
U202 28 530+ 113 486 -57.3 32-74
U231 21 484 £ 88 43.9-509 37-64
U232 21 474+76 429 -506 34-63
U233 19 468 £ 84 426-514 28-64

SD: standard deviation. Min: Minimum value. Max: Maximum value.? p < 0.05 vs. Under 15.1.% p < 0.05 vs. Under
17.1.€p < 0.05 vs. Under 20.1.9p < 0.05 vs. Under 23.1.¢ p < 0.05 vs. Under 23.2.
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Table 3. Anthropometric values of national teams’players according to their playing position in each official age bracket.

Category | n | Mean+SD | (95%Cl) [Min.-Max] n | Mean+SD | (95%Cl) | Min.-Max. | n | Mean+SD | (95%Cl) | Min.- Max.
Stature (cm) Body Mass Sum 7 skinfolds (mm)
Goalkeeper
u15 17 186.5£49 |1840-189.0( 178-196 17 795+£74 757 -834 67 - 89 17 606+ 150 | 529-683 42-92
Utz 25 1883 £55 |186.1 -1906 | 178 - 202 25 805+6.3 779 -83.1 69 - 93 25 546 £ 13.1 49.1 -60.0 35-87
U20 18 1904 £56 |1876-193.2| 177-198 18 83.2+89 788 - 87.7 65 - 100 18 658+ 142 | 588-729 48 - 90
u23 8 1910£48 | 187.0-1950( 185-198 8 93.1+7.123<| 87.1-990 84-108 8 704 £ 131 595-813 48 - 85
PRO 13 1896 +£25 |188.1-191.1| 186 - 194 13 896+66 | 857-936 81-104 7 676+515 | 476-875 47 -100
Central defender
u15 25 | 1816+29 |1804-1828| 173-187 25 717 £50 685-735 65 -83 25 481 +102 | 439-523 33-71
Utz 38 | 1861 +48° |1846-187.7| 175-195 38 766+77% | 740-79.1 61-95 38 524+114 | 486-56.1 34-90
U20 28 | 1875+3.1° (1863 -188.7| 179-195 28 782+78% | 751-812 54 -89 28 528 £12.1 48.1-575 37-82
23 11 | 1865+4.2°2(183.7-1894| 181-195 11 827+69° | 781-874 71-92 9 508 +£84 443 -572 39-64
PRO 15 | 1866 +4.2° (1843 -1889| 180-192 14 853+7.0%<| 815-890 75-97 8 470+107 | 393 -547 38-69
Full-back
Uu1s 22 1724 +43 | 1706 - 1743 | 167 -182 22 624+ 6.0 59.8 - 65.1 54-79 22 474 +£94 432 -515 31-66
u1t7 40 1752 £64 | 1731 -177.3| 163 -189 40 675+48° | 652-690 57-76 40 480+ 98 448 - 51.1 32-70
U20 22 1773 £49 | 1751 -179.5( 169 - 188 22 721+49% | 699 -743 65 - 82 22 490+ 110 | 441-539 33-74
U23 13 1751 £4.7 |172.2-1780| 166 - 181 14 709+37% | 688-730 67 - 81 14 412+76 368 -456 28 - 54
PRO 11 1772 £50 |1739-1806| 168 - 184 11 767 £53204] 731 -80.1 70 -89 7 480+ 9.7 390-570 36-67
Midfielder
u15 46 1742 £54 |1726-1758| 162 - 185 46 63.2 £ 46 61.8 - 64.5 53-73 46 474 £ 87 448 - 50.0 31-67
u17 56 1750+6.5 [1733-176.7 | 162-195 56 66.1£55 64.6 - 67.5 54-78 56 50.9+£11.1 | 480-539 33-82
U20 42 177959 | 1761 -1798| 162 -188 42 718+822% | 692 -743 55-89 42 502+ 131 46.1 - 543 31-92
U23 19 1785£59 |1756-181.3| 169 -188 19 773 +5530c| 747 - 800 70-91 19 518+£70 485 -55.2 40 - 63
PRO 19 1768 £ 64 | 173.7-1799| 169 - 187 19 753+62% | 723-783 67 -90 11 525+112 45.0- 60.0 39-74
Forward
u15 40 1737 £57 | 17191755 162 -187 40 652+ 5.7 634 -67.0 51-80 40 459+103 | 426-49.2 28 - 81
Utz 64 1742 £55 | 1729-1756| 164 - 187 64 679+ 69 66.2 - 69.6 48 - 80 64 50.1+£90 478 - 524 32-76
U20 43 | 1772572 |1755-1790| 167 -192 43 726+74% | 703 -749 62 -92 43 513+£128 | 473-552 32-95
u23 24 1772166 |1744-1800| 164-191 24 750+83% | 714-785 60 - 95 19 448 +6.5 41.7 - 480 35-64
PRO 14 1809+ 5520|1777 -1840| 172-189 14 808+ 7.120<| 767 - 849 70-92 9 539+82 47.6 - 60.2 41 - 65

SD: standard deviation. Min: Minimum value. Max: Maximum value. # p < 0.05 vs. Under 15.° p < 0.05 vs. Under 17.€ p < 0.05 vs. Under 20.9p < 0.05 vs. Under 23.

and U17 (p < 0.05), and U23 goalkeepers were also heavier than U20
(p <0.05). Among central defenders, all age brackets were heavier than
U15 (p < 0.05), and professional players were heavier than those from
U20and U17 (p < 0.05). All age brackets for the full-backs were heavier
than U15 (p < 0.05), professional and U20 players were heavier than those
in U17 (p < 0.05), and professionals were heavier than U23 (p < 0.05).
U20, U23 and professional midfielders were heavier than U15 and U17
(p <0.05),and those from U23 were heavier than from the U20 (p < 0.05).
U20, U23 and professional forwards were heavier than U15 and U17
(p <0.05), and professional midfielders were heavier than U20 (p < 0.05).
No differences were found for the sum of 7 skinfolds amongst the diffe-
rent age brackets considering each specific playing position (p > 0.05).
Correlations were performed to assess the association of body mass
and stature with age in different positions in the youth categories (U15,
U17 and U20). Moderate correlations between body mass and age were
observed for the full-backs (r = 0.54, p < 0.05), midfielders (r = 0.51,
p <0.05) and forwards (r=0.42, p < 0.05). In contrast, only a weak correla-
tion was found between body mass and age for the goalkeepers (r=0.25,
p < 0.05) and central defenders (r=0.29, p < 0.05) (Figure 1). Weak corre-
lations were also observed for stature and age of the central defenders
(r=0.25, p < 0.05), full-backs (r = 0.29, p < 0.05), midfielders (r = 0.30, p
< 0.05) and forwards (r = 0.27, p < 0.05); while there was no correlation
between stature and age of goalkeepers (r = 0.23, p > 0.05) (Figure 2).
Table 4 shows players from different positions compared within the
same age brackets. Central defenders and goalkeepers were taller than
full-backs, midfielders and forwards in all age brackets (p < 0.05). Moreover,
goalkeepers and defenders were heavier than full-backs, midfielders and
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forwardsin the U15,U17 and U20 age brackets (p < 0.05). U15 goalkeepers
were heavier than the central defenders (p < 0.05). Goalkeepers were heavier
than full-backs, midfielders and forwards in the U23 and professional age
brackets (p < 0.05). U23 central defenders were heavier than U23 full-backs
and forwards (p < 0.05). Professional central defenders were heavier than
professional full-backs and midfielders (p < 0.05). U15 goalkeepers showed
higher values regarding the sum of 7 skinfolds than U15 midfielders and
forwards (p < 0.05). Goalkeepers in the U20 and U23 age brackets showed
higher sum of 7 skinfolds than all other positions (p < 0.05). U23 midfielders
showed higher sum of 7 skinfolds than the full-backs (p < 0.05). Finally, no
differences were found for the sum of 7 skinfolds amongst the different
positions in the U17 and professional age brackets (p > 0.05).

Table 5 shows the comparison of players that were selected to play
in official competitions and those that participated of the National Teams
only in the training camps, but were not selected for official tournaments.
Stature and body mass of the selected and non-selected players was
similarin all categories (p > 0.05). U15 selected players showed a higher
sum of 7 skinfolds than the non-selected (p < 0.05).

DISCUSSION

This study is the first to compile anthropometric information from
the different categories of male national soccer teams in a high cohort
of subjects, establishing a benchmark for the anthropometric profile of
elite youth and professional soccer players according to category, playing
position and selection for international competitions. In general, we
observed that: (I) players’body mass increases from the U15 to the U23
category, though the sum of 7 skinfolds is similar among all categories;
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Figure 1. Correlations between body mass and age in different positions in the youth
categories (U15, U17 and U20).

(I) professional players are taller than U17 and U15 players; (lll) within
the U15 category (U15.1 vs. U15.2), body mass and the sum 7 skinfolds
increase in the second compared to the first year, while stature and body
mass increase within the U17 (U17.1 vs. U17.2); (IV) central defenders and
full-backs present similar body mass and stature from the U17 category
onwards, while body mass of midfielders and forwards only stabilize from
U20, and goalkeepers from U23; (V) goalkeepers and central defenders
have greater stature and body mass compared to other positions in all
age brackets; and (V) players selected for international tournaments
have a similar anthropometric profiles than those only participating in
the national teams'training camps.

Due to maturation, there is an expectation for both stature and body
mass to increase throughout age brackets.""'* Specifically, an increase
in lean body mass from the Under 18 to the Under 20 categories was
observed in English Premier League, potentially influencing players’
physical capacities of strength, speed and power." When including all
players in the analysis, stature and body mass was higherin the U20, U23
and senior players compared to their younger counterparts (U15 and
U17), although no differences were observed in the sum of 7 skinfolds.

Additionally, given age brackets may include players with an age
difference of almost two years, such maturation influence could be
expected within the same age bracket, especially in the U15 and U17
groups. Our results agree with such expectation, since body mass and
the sum 7 skinfolds were higher in U15.2 players compared to U15.1,and
stature and body mass were higherin U17.2 compared to U17.1 players.
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Figure 2. Correlations between stature with age in different positions in the youth
categories (U15, U17 and U20).

In addition to age, playing position has also been reported as a
factor differentiating anthropometric values." !> Our results show that
goalkeepers and central defenders are taller and heavier than players from
the other positions in all age brackets. These observations corroborate
previous studies.''%" Taller goalkeepers and central defenders can have
advantages in some technical actions, which makes the players'stature
atarget for the selection process in the position.” In fact, there was a lack
of association between stature and age only among goalkeepers, show-
ing an importance for selecting taller players in this position from early
ages. Additionally, goalkeepers showed higher sum of seven skinfolds
compared to midfielders and forwards in the U15, and compared to all
other playing positions in the U20 and U23 categories, partially agreeing
with previous results showing that goalkeepers present higher body fat
mass compared to outfielders.'®

Players selected for national teams routinely achieve higher physical
performance compared to sub elite athletes' or beginners,"” demon-
strating their importance for athletes' development and influence on
players' selection.?* Similarly, it is recognized that body fat index often
distinguishes those successful at the highest standard from their less
successful counterparts.?! No differences were found between selected
and non-selected athletes in our analysis, except in the sum of skinfolds
for U15. This can be partially explained by the high-level sport in the
sample, recruited from one of the main national teams in the world,
and thus it is likely that all athletes have an adequate anthropometric
profile for this sport.
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Table 4. Anthropometric values of national teams' players according to their playing position within each official age bracket.

Position | n | MeanxSD | 95%Cl [Min.-Max] n | Mean+SD | 95%Cl [Min.-Max] n | MeanSD | 95%Cl [Min.- Max.
Stature (cm) Body mass (kg) Sum 7 skinfolds (mm)
Under 15
Goalkeeper 17 1865+49 [1840-1890( 178-196 | 17 795+74 757 - 834 67 -89 17 60.6 + 15.0 529-683 42-92
Central defender 25 1816+£29 [1804-1828| 173-187 | 25 710+60° | 685-735 55-83 25 481 +£102 | 439-523 33-71
Full-back 22 [1724+433°(1706-1743| 167-182 | 22 | 624+60%* | 598 -65.1 54-79 22 474 +94 432 -515 31-66
Midfielder 46 |1742+54°2P[1726-1758| 162-185 | 46 | 632+462° | 618645 53-73 46 474+87°% | 448-500 31-67
Forward 40 |1737 +£572P[1719-1755| 162-187 | 40 | 652+572° | 634-67.0 51-80 40 | 459+103° | 426-492 28 - 81
Under 17
Goalkeeper 25 | 1883 +55 |186.1-1906( 178-202 | 25 80.5+6.3 779 -83.1 69 - 93 25 | 546+13.1 | 49.1 -60.0 35-87

1
Central defender 38 | 186.1 +4.8 |1846-1877| 175-195 | 38 766+7.7 740 -79.1 61-95 38 | 524+£114 | 486-56.1 34-90
Full-back 40 [1752+64°°|1731-1773]|163-189 | 40 | 675+48% | 652-690 57-76 40 480+£98 | 448-51.1 32-70

1

1

Midfielder 56 | 1750465201733 -1767| 162-195 | 56 | 66.1 +55% | 64.6-67.5 54-78 56 | 50.9+11.1 | 480-539 33-82
Forward 64 [1742+55%°|1729-1756| 164-187 | 64 | 679+69%° | 662696 48 - 80 64 50.1+90 | 478-524 32-76
Under 20
Goalkeeper 18 1904 +56 |1876-193.2| 177-198 | 18 832 +89 788 -87.7 65 - 100 18 658 £ 14.2 588 -729 48 -90
Central defender 28 1875+31 |1863-1887| 179-195 | 28 782+78 751 -81.2 54 -89 28 [528+121° | 481 -575 37-82
Full-back 22 |1773+£492°| 1751 -1795| 169-188 | 22 | 721 +49%> | 69.9-743 65-82 22 [490+110° | 441 -539 33-74

1

1

Midfielder 42 (177945921761 -179.8| 162-188 | 42 | 718+822F | 652 -69.0 55-89 42 | 502+131°2| 46.1-543 31-92
Forward 43 (17724572 (1755-179.0| 167-192 | 43 |726+742F | 703 -749 62-92 43 | 513+128°2| 473-552 32-95
Under 23
Goalkeeper 8 191.0+48 [187.0-1950| 185-198 | 8 93.1+7.1 87.1-990 | 84-108 8 704+ 131 | 595-813 48 - 85
Central defender 1 1865+42 [183.7-1894(181-195| 11 82.7+69 78.1-874 71-92 9 508 +84¢° | 443-572 39-64
Full-back 13 | 175147201722 -1780| 166 - 181 14 | 709+37% | 688-730 67 - 81 14 412+76° 36.8 -456 28 - 54

1

1

Midfielder 19 |1785+59°2P|1756-1813| 169-188 | 19 7734552 74.7 - 80.0 70-91 19 | 51.8+70°% | 485-552 40 - 63
Forward 24 [1772+66%P|1744-1800]| 164 - 191 24 | 750+8320 | 714-785 60 - 95 19 448 +65° 417 -480 35-64
Professional

Goalkeeper 13 | 1896%25 [1881-191.1| 186-194 | 13 89.6 + 6.6 857-936 | 81-104 7 676+515 | 476-875 47-100
Central defender 15 | 1866+42 [1843-1889| 180-192 | 14 853+70 81.5-89.0 75-97 8 470+107 | 393-547 38-69
Full-back 11 |1772£50%|1739-1806| 168-184 | 11 | 767 £532 | 73.1-80.1 70 - 89 7 480+ 9.7 390-570 36-67
Midfielder 19 |1768+64%°|1737-1799| 169-187 | 19 | 753+£62%° | 723-783 67 -90 11 525+11.2 | 45.0-60.0 39-74
Forward 14 11809 £55*|177.7-1840| 172-189 | 14 | 808+7.1% | 767 -849 70 -92 9 539 £8.2 47.6 - 60.2 41-65

SD: standard deviation. Min: Minimum value. Max: Maximum value. ¢ p < 0.05 vs. Goalkeeper. ® p < 0.05 vs. Central defender. © p < 0.05 vs. Full-back. ¢p < 0.05 vs. Midfielder.

Table 5. Anthropometric values of selected vs non-selected players to compete in The limitations of this work are that measurements were performed
the national teams, in each official age bracket. by different professionals, whereas it is known that anthropometric
Category n Selected (n) | n | Non-Selected p variables are evaluator-dependent. However, the assessments were
Stature (cm) performed following a defined protocol in order to reduce this limita-
15 20 T 103 1748458 0130 tion and anthropom(.at.ﬂc gssessment is commonly used with degrees
of accuracy and precision in athletes 2223
U1z 44 1775475 154 1767 +73 0625
U20 74 1797+62 | 61 1794+ 70 0782 CONCLUSION
u23 51 1782+ 7.1 16 180.1 £53 0.257 Based on the results, there is a diversity in the anthropometric profile
PRO 47 1797 + 6.4 12 1829+ 73 0182 within the game positions and a difference in maturation according to
Body mass (kg) the p.la'yer.s position. This study .can .be used by gqaches, strength a.nd
conditioning coaches, sports scientists and nutritionists as normative
uis 30 662+61 103 648+62 029% data on the anthropometric profile of male Brazilian national soccer
u17 44 692+71 154 688+74 0612 players, establishing a benchmark considering age, official FIFA catego-
U20 74 734+78 61 734+76 0.956 ries, playing positions, and national vs international tournament-level.
u23 52 750+ 7.1 16 792+78 0070
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