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Morphological Characteristics, Somatotype, and Body Composition
in Soccer Players in Relation to Playing Position: A Narrative Review
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SUMMARY: Soccer is a sport where the physical attributes of players play a crucial role in defining their location on the field.
Somatotype is determined by three components: endomorphy, which refers to the relative fatness of the body with a focus on the
abdomen, high-square shoulders, and a short, fleshy neck; mesomorphy, which describes the musculoskeletal robustneesd characteri
by large bones, a large chest, and a relatively slender waist; and ectomorphy, which pertains to the linearity or slétiteabs o
with small bones, thin muscles, relatively long limbs, a short trunk, and a flat abdominal region. Body composition |saappeatiaf
fithess since having too much fat tissue adds extra weight that hinders performance in sports like running and jumpimg patgre t
needs to oppose gravity. The aim of this article was to give a narrative review of the morphological characteristics,esamédtbbgy
composition of elite soccer players in relation to their playing positions.

KEY WORDS: Playing position; Mesomorph, body height; Levels of body composition.

INTRODUCTION

Soccer is a game in which morphologicalegion. Carteet al (2004), developed 13 distinct somatotype
characteristics are an important factor in determining playirggoups based on the initial three fundamental components.
position. Morphological characteristics distinguish soccefhe nomenclature of each category is chosen to accurately
players based on their competitive level and position in thiepresent the interplay and hierarchy of the endomorphy,
game, making them an important factor in team sports playgesomorphy, and ectomorphy elements. For instance, the
selection. Endogenous and exogenous factors heavilymber 343 falls into the "central” category, meaning that
influence the anthropometric data that describe the bodpch component of the number differs by no more than one
structure of players, defining the longitudinal and transversahit from the other two components. The optimal somatotype
dimensionality of the skeleton, mass, and volume of the bofty an athlete is contingent upon the specific requirements
(Joksimovicet al, 2019). On the other hand, aside fronof the sport and the various positions within it. Roggaal
morphological characteristics, success in sports (soccer(2911), assert that the prevailing somatotype observed in
also associated with body composition and somatotypeofessional soccer players is a well-proportioned
(Roganet al, 2011). Somatotype is defined by threenesomorph (2.5-5-2.5) characterized by substantial
components, as described by Caré&tral. (2004): muscularity (63 %) and a relatively low fat percentage (7-
Endomorphy, which refers to relative fatness with a largé® %). Monitoring the body composition (BC) of soccer
abdomen compared to the chest, high-square shoulders, plagers, which includes body fat, body mass, and fat-free
a short, fleshy neck; mesomorphy, which refers tmass, is crucial for assessing their competitive performance.
musculoskeletal robustness with large bones, a big cheBtdy composition (BC) is a crucial aspect of physical fithess
and a relatively slim waist; and ectomorphy, which refers ince having too much adipose tissue adds unnecessary
linearity or slenderness with small bones, thin musclegieight during activities like running and jumping, where
relatively long limbs, a short trunk, and a flat abdominghe body needs to work against gravity. Scientists also
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comprehend that differences in body size and compositicharacteristics specific to certain playing positions on a
affect energy expenditure, power-to-weight ratio, andoccer team and attempts to create a morphological type
acceleration, thereby impacting the functional performang@&runic, 2007). Studying the morphological characteristics
of soccer players. Furthermore, the impact of training auf elite athletes provides an idea of how athletes should look
body composition (BC) makes it crucial for strength anah certain playing positions (Cartetral, 2004). Parpat al.
conditioning coaches to closely monitor the equilibriunf2022), report that there are differences in body height and
between energy intake and expenditure. During periods weight in relation to playing position but no differences in
inactivity, such as the off-season or due to injury, a decredsedy fat percentage (Bf). The authors state that younger

in physical activity can have a detrimental effect on bodglayers (18-24 years old) had lower body height, weight, and
composition, as stated by (Carling & Orhant, 2010). ThBF% compared to older players (30-35 years old), and that
measurement of body composition (BC) in elite soccaalayers in defense and attack positions are significantly taller
players has garnered significant attention, specificallgnd heavier than players in other positions (Table I).
regarding their playing position and the documentation of

changes over the course of the season. According to Carling  Joksimovicet al (2019), conducted a study on 29

& Orhant (2010), when analyzing competitive performancelayers from the Serbian national football team and
it is recommended to customize training and bodgiscovered that there were no variations in body mass index.
composition testing based on specific positional roles withidowever, goalkeepers and defenders exhibited the highest
a team (such as central and lateral midfielders) rather thaody height and mass in comparison to midfielders and
categorizing players into attack, midfield, and defense linderwards. As per the author's instructions, having the right
Curiously, scientific research on the body composition dfody height and weight is essential for achieving optimal
great soccer players have not adhered to this suggestionpa&sformance in elite football. This is because aerial duels,
a result, there is more and more systematic research doadl heading, and high ball catching, which are all important
practical interest in the morphology of playing positions imspects of the game, greatly influence the successful
elite soccer. The aim of this article was to give a narrativexecution of a match. Consequently, goalkeepers and
review of the morphological characteristics, somatotype, ad@éfenders require a taller body height. As a result,
body composition of elite soccer players in relation to thegoalkeepers and defenders need to have a greater body

playing positions. height, whereas midfielders and wingers often have a smaller
body height and weight. This allows them to enhance their
MATERIAL AND METHOD mobility, traverse greater distances on the playing field, and

adeptly manipulate the ball to outmaneuver opponents.
In this comprehensive narrative review, a meticulouRebelcet al (2013), found that there was no notable disparity
online search procedure was employed to gather relevammorphological characteristics between elite and non-elite
evidence. Databases such as PubMed, Google Scholar, toudball players, regardless of their competition level or
Google Advanced Search were systematically explored ltacation on the field. Conversely, the authors highlight that
analyze the existing literature. Both the full texts and thelite goalkeepers and central defenders exhibited a greater
abstracts of the potentially eligible articles were carefulliieight advantage over non-elite players in all positions. In
read. Because the investigations were constrained acmhtrast, elite midfielders showed only modest differences
compiled in a narrative fashion, meta-analysis was nat bulk compared to their non-elite counterparts. In addition,
feasible in the present study. Each paper that the curréim¢ writers noted minor discrepancies in the height and
authors assessed was published on a platform thatwisight of defenders and strikers. Rogaal (2011), observe
recognized by scholars. Within the framework of the fielthat goalkeepers exhibited higher body height and mass in
of morphology, somatotype and body composition, evegomparison to defenders, midfielders, and forwards.

reference cited in this study was valid and reliable. However, no variations in morphological parameters were
found across the other playing positions. In addition, the
Morphological Characteristics writers did not document any variations in the morphological

traits across the four teams in the Fifth Division. According

Morphological characteristics successfully determinto Lago-Penast al (2011), central defenders exhibited the
soccer players based on both competitive level and playiggeatest body height and mass in comparison to exterior
position (Reillyet al,2000). According to Andeliet al  defenders, central midfielders, external midfielders, and
(2021), it is known that sports performance largely depenétswards. The authors assert that there is no statistically
on morphological characteristics and the level of motaignificant difference between goalkeepers and central
abilities. Analyzing morphological characteristics within thelefenders, but there is a statistically significant difference
sport of soccer leads to identifying suitable morphologicdletween outside backs and outside midfielders. In addition,
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goalkeepers and central defenders had greater body masReilly et al (2000), assailants vary significantly in terms
index (BMI) levels in comparison to outside backs, outsidef their height. The range of measurements is between 1.67
midfielders, and forwards. Haziet al (2010), observed and 1.90 centimeters. Players individually determine their
that players participating in the Turkish Super League haalctical duties by considering this variability, opting for tall

a greater weight than players participating in the Turkidlerwards to target high balls and shorter forwards to exploit
First League. However, the height of players in both leagugaps in the opponent's defense. From the given findings, it
is similar. Additionally, Super League players have higharan be inferred that having tall defensive players is crucial
body mass index values in comparison to First Leagimcontemporary football for attaining ideal outcomes. Due
players. The authors observe statistically significano their tall stature, they are able to participate in aerial battles
disparities in height and weight across players, noting thaith opponents, particularly when there are frequent chances
goalkeepers exhibit greater height and weight comparedttoreceive long and high passes into the opposing team's
players in other positions. Weight players have a shortéefense. Itis crucial to note that height alone does not ensure
stature in comparison to players in other positions, but theyccess in the game. However, in younger age groups, a
also have a lower body mass than forwards. The scientisfgecific height does influence player selection for different
observed that there was no significant impact of integratigrositions in the game, even before reaching the senior
on the morphological characteristics across different levedempetition level. It also affects the training tailored to a
and playing positions. In their study, @tlal (2007), found particular position. According to this study, midfield players
that goalkeepers had greater body height and masshawve the least physical stature across all the works evaluated.
comparison to players in different positions. However, thEhe advantages of such performances in comparison to taller
researchers also observed that goalkeepers had higher lygldyers lie in the lower center of gravity and the ability of
mass index values, although this difference was nehorter athletes to swiftly change direction and accelerate.
statistically significant. According to the authors, the onhAdditionally, players with lower heights, such as Messi who
players that displayed statistically significant differencestands at 168 cm, are known for their exceptional ball control
in height and weight between the selected and non-selectad technical capabilities. However, it is important to note
defensive players were those in the middle positiothat there are also tall players who possess excellent
Bloomfield et al (2005), observed variations in the heighttechnical abilities. The height of Crouch is 201 cm. Taller
weight, and body mass index of players participating in foptayers possess certain advantages over shorter players,
different leagues. The four leagues in discussion are tharticularly in duels and ball interceptions, due to their
Premier League, La Liga, Serie A, and Bundesliga. Playdmnger limbs and legs. From a physiological standpoint, the
participating in the Bundesliga exhibit higher body heighadvantage stems from the fact that slimmer and taller players
and mass in comparison to players in other leagues. Playars more capable of efficiently dissipating heat from their
participating in the Premier League possess greater stathoglies. (Tipton, 2005). Based on extensive research,
than those participating in La Liga, and a greater body magsalkeepers are consistently found to be the tallest
than those participating in Serie A. Contrary to populandividuals in the sport of football. This height advantage
belief, players in the Premier League do not possess a higheovides them with a significant edge in effectively
average height compared to players in Serie A, nor do thegsotecting the goal. Aside from the goalkeeper's physical
have a greater average bulk compared to players in La Ligi@ight and other morphological traits, such as elongated legs
Players participating in the Bundesliga and La Liga hawand arms, these attributes enhance their ability to protect
exhibited higher body mass index (BMI) measurements their own goal (Suttoet al, 2009).

comparison to players participating in the Premier League

and Serie A. Goalkeepers exhibited significantly higher boSOMATOTYPE. Many scientists in the fields of exercise
mass index (BMI) levels in comparison to players in othemnd sports (Caet al.,, 2004) have made somatotype a major
positions across all leagues, whilst midfielders displayditld of interest. They apply somatotype measurements based
the lowest BMI values. According to the authors, defendeos the external characteristics of body structure (Odtan
who use their heads to hit the ball, whether they are in thke, 2013) and accept them as the basic classification of
air or on the ground, have an advantage from their bogysical characteristics and body type. According to Heath
height. This height is important in guiding players to specifiand Carter, the classical anthropometric method identifies
positions or tactical responsibilities in the game. The heigtiiree components: relative fatness (endomorphy),
variation among midfielders and defenders is significantijmusculoskeletal component (mesomorphy), and linearity
extensive. However, although height does not necessatigctomorphy). A typical soccer player's somatotype is
determine success in football, it can significantly impaatharacterized by muscular composition, which can be
certain playing positions and scenarios, particularly wheassociated with outstanding muscle power, and its
it comes to winning aerial duels with the head. Accordingiorphological configuration is similar to that of sprinters
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(Casajus, 2001). However, the ideal somatotype for soca@nong Slovakian attackers and defenders, while the central
players varies depending on the playing position (Hazir, 201@ype is dominant among Slovakian midfielders. Slovakian
goalkeepers exhibited an endomorphic mesomorph. For Saudi
Orhanet al. (2013), examined the differences inArabian soccer players, the goalkeepers, midfielders, and
somatotype relative to playing position in two professiondbrwards showed a mesomorphic-endomorph, while among
clubs: Genclerbirligi Football Team (GB) and Genclerbirligdefenders, the predominant somatotype was endomorphic-
Oftas Football Team (GBO), which compete in the Turkismesomorph. We noted a difference in somatotype among Saudi
Football League (Table IIAccording to their study results, Arabian players, with a higher proportion of the endomorphic
both clubs have averagely balanced membership. In termscofmponent. Rogaet al. (2011), noted differences in
playing position, the authors state that GBO goalkeepers wa@matotype between goalkeepers and other playing positions,
ectomorphic-mesomorphic, whereas GB goalkeepers weamyealing heterogeneity in mesomorphy between goalkeepers
slightly endomorphic-balanced mesomorphs. Both tean($.1) and outfield players: defenders (5.0), midfielders (4.7),
defenders, GBO and GB, were balanced mesomorphs, wheread forwards (5.3). According to the authors, goalkeepers'
GBO midfielders were ectomorphic. Both teams' forwardsigher mesomorphic component aligns with their explosive
were balanced morphs. According to the authors of this studgpvements. Hazir (2010), notes that the average somatotype
there is no difference in somatotype or playing positiomalues for soccer players competing in the Turkish Super
between the two clubs. Kaplanostal (2020), investigated League are 2.5-4.8-2.3, while for players in the Turkish First
the somatotype differences between Slovakian and Saldiague, the somatotype values are 3.0-4.5-2.6. The Super
Arabian soccer players in relation to playing position. Fdteague goalkeepers exhibited more mesomorphic, less
Slovakian players, the average somatotype values wasedomorphic, and ectomorphic traits compared to their First
balanced mesomorph, while for Saudi Arabian players, theague counterparts, with no staitstlly significant
average somatotype was mesomorphic-endomorph. In terdiferences observed. Defenders in the Super League were
of playing position, balanced mesomorphs are dominasignificantly more mesomorphic and less endomorphic than

Table II. Selected examples of key literature focusing on somatotype

Authors Team/League Somatotype Playing position
Goalkeepers Defenders Midfielders Forwards
Orhan Turkish Club GB Endomorphy 2.67+021 2.26+0.32 2344042 2.33+0.94
et al. QO13) Mezomorphy 3.90+0.66 426+0.77 464+1.17 4.13+0.66
Ectomorphy 2.33+0.57 256+0.36 4.13+0.66 2.10+0.28
Turkish Club Endomorphy 2.20+0.46 2.20+0.42 2.35+0.45 2.23+0.39
GBO Mezomorphy 3.77+1.37 4.42+0.76 433+1.12 5.05+1.08
Ectomorphy 3.07+0.49 2.37+0.76 2.01+0.52 2.48+0.36
Kaplanova  Slovakia Endomorphy 36 2-7 3-7 27
et al. 2020) Mezomorphy 48 44 33 42
Ectomorphy 241 26 26 25
Saudi Arabia Endomorphy 53 39 33 3-7
Mezomorphy 5-7 4-7 35 42
Ectomorphy 09 18 14 13
Rogan German Division ~ Endomorphy 3.2+16 3210 31+12 3.2+0.7
etal. @O11) Mezomorphy 6.1+1.6 5.0+0.9 4711 5.3+09
Ectomorphy 19+12 2.3+0.9 26x1.1 2.1+09
Hazir, (2010) Turkish Super Endomorphy 29+1.12 2.4+0.66 2.6+0.78 2.4+0.66
League Mezomorphy 4.6+0.80 4.8+0.89 49+092 5.0+£1.10
Ectomorphy 2.6+0.65 2.3£0.72 2.2+064 2.1+0.78
Turkish First Endomorphy 34+101 3.0£0.90 29+0.77 3.1+101
League Mezomorphy 44+081 44+0.90 46091 44+1.13
Ectomorphy 3.0+0.83 26+0.80 24+0.79 26+0.83
Gil Spanish Getxo Endomorphy 2.68+0.69 247+0.77 256+0.95 2.16+051
etal. 007) Arenas Club Mezomorphy 437+0.93 4444098 4.39+0.98 4.49+0.99
Ectomorphy 2.78+0.83 2.84+1.08 2.81+0.93 2.85+1.09
Perroni Italian soccer Endomorphy 6.1+0.0 2209 2510 24x05
etal. 015) players Mezomorphy 5.2+00 3.7£0.7 5.4+08 49+09
Ectomorphy 0.8+0.0 3.1+0.7 2.0+0.8 20+10
Lago-Penas Spanishregional = Endomorphy 291+0.7 2.72+0.77 251+0.64 2.38+0.64
etal. 011) team Mezomorphy 4.11+0.99 3.86+1.01 3.84+0.91 4.03+1.29
Ectomorphy 2.58+0.98 2.81+0.84 2.81+1.01 2.90+0.90
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players in the First League, while there was no difference tppes, including adipose tissue, muscle, bone, and connective
ectomorphy between defenders. Analyzing midfielders arttssue. The fifth level of analysis dissects the body into
forwards in both leagues, the mesomorphy components welifferent parts, such as the head, trunk, and limbs, in order
similar, while players in the First League were significantlyo understand how mass is distributed throughout the body
more endomorphic and ectomorphic (respectively) thaisebastia-Ricet al, 2023).
players in the Super League. @il al (2007), report that
forwards had the highest mesomorphy values and the low  Awemic  Molecular  Colular Tissussiorgansisystems Whole-body

. . lovel (1) tovel () Sevel (1) tovel (IV) tovel (V)
endomorphy values compared to other playing position _
Perroniet al (2015), state that goalkeepers recorded high -
endomorphy values, while midfielders had highe." .. )oY ‘

mesomorphy values compared to defenders. According
Lago-Penast al (2011), endomorphy values were higher ir
defenders and goalkeepers compared to midfielders a
forwards, while goalkeepers and forwards had higher valu
in ectomorphy and mesomorphy (resipeely). Ectomorphic
Mesomorph emerges as the dominant somatotype categ
across all playing positions, indicating a blend of lean musc;  ; ~,* |
mass and slender body types. This finding aligns with tt

dynamic and endurance-focused nature of soccer, whe

players require a combination of agility and strength. Alsc
the fact that Endomorphic Mesomorph and Mesomorph
Ectomorph somatotypes are common suggests that play »
have a range of body types. Individual player characteristi ‘
and playing styles associated with different positions me; %
account for this variety. Reillgt al (2000), found that elite
soccer players often exhibit characteristics associated w - i - e -’ :

the mesomaorphic and ectomorphic somatotypes, emphasizfig. 1. The five Ievels of body composmon Data from Hol\may
the importance of a balance between muscle mass and agity2024).

in the sport. Furthermore, the higher endomorphy and

mesomorphy values observed in strikers compared to In soccer, there are different playing positions with their
midfielders and defenders are consistent with the notion ttatvn requirements and characteristics, which result in
strikers may benefit from a more robust and musculaignificant differences in body composition (Sebastia-Rico
physique, providing an advantage in goal-scoring situatioa, 2023). Most studies use a horizontal division of playing

)

(Ostojicet al, 2014) positions (goalkeeper, defender, midfielder, and forward).
Additionally, it is necessary to use a vertical division (central
BODY COMPOSITION. defender, fullback, attacking midfielder, central midfielder,

defensive midfielder, and winger) to further specify the body
Body composition describes the various component®mposition of each playing position (Garcia-Roeésl,

that together make up body mass. Figure 1 groups thex¥ 4).
components into five levels based on their level of
complexity. When it comes to sports (soccer), itis necessary  Suttonet al (2009), in a sample of 64 professional
to consider parameters such as fat mass, body water, adipgsecer players from four different teams in the English
tissue, and muscle tissue (Holway al., 2024). The Premier League divided by playing position (goalkeeper,
comprehension of body mass composition encompasses filefense, midfielder, and forward), recorded that goalkeepers
distinct stages. The initial tier examines the quantity dfad the highest percentage of fat mass 2 %). Cavia
distinct atoms, encompassing hydrogen, carbon, oxygest,al (2019), conducted a similar study on a sample of 57
nitrogen, calcium, phosphorus, and several others. Theofessional players competing in the Spanish league,
second level of analysis examines the body mass in relatidinided by playing position (goalkeeper, defense, midfielder,
to its composition of various substances, such as lipids, watand forward). The high goalkeepers recorded the highest
proteins, carbohydrates, and minerals. The third levpercentage of fat mass (94040 %), followed by defenders
considers the many constituents of the body's cells, such(890t1.60 %), forwards (7.21.40 %), and midfielders
adipose tissue, agueous solutions, and solid substances. (40(t1.30 %). Sebastia-Riai al (2023), state that players
fourth level examines body mass in relation to several tissirethe goalkeeper position are considered to have the highest
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fat mass (percentage and kilograms) compared to othmllast that additionally burdens the energy systems and
playing positions. Conversely, the sum of six skinfolddjinders the execution of full-body movements, especially
which correlates with fat mass, showed statisticalljumps and sprints. Sebastia-Rigbal (2023) gave soccer
significant differences, with goalkeepers having the highegtayers' morphological traits, somatotype, and body
sum of skinfolds (58.8 mm). The authors further emphasizemposition some rough reference values based on their
that the fact that goalkeepers cover less distance duripigying position (Fig. 2). Portt al (2023) provided similar
training and matches than other playing positions can justifydicative reference values for Spanish soccer players.
these results. Additionally, goalkeepers have a large arm span
to block shots from opposing players, which justifies the All methods for assessing body composition have
results of their study, the authors conclude. Defenders appadwantages and disadvantages that need to be considered.
to have the highest muscle mass, together with goalkeep&hen conducted by a skilled or experienced researcher,
This makes sense because defenders play a very phys&ahropometry has high reliability and validity when working
role in the game, where they must stop attackers lwjth athletes and is considered a useful tool for measuring
intercepting plays both on the ground and in the air, aridt mass. One of the issues with this method is that there are
they often initiate offensive plays. In terms of muscle massultiple formulas for estimating body composition—mainly
and fat mass, midfielders have similar values to forwardfat mass. Only Kerr's formula directly assesses the validity
The purpose of this body composition is to enhance agilibf body composition, while indirect methods validate all
and speed during the game, particularly in counter-attackinther formulas. Kerr's equation allows for the estimation of
plays, which are the primary roles of midfielders andubcutaneous adipose tissue, which includes other non-lipid
forwards. However, these roles may change based on ttmponents (such as water and proteins) that are part of
team's strategic alignment and the coach's style of plagipocytes. Therefore, it is effective to use the sum of
among other factors (Dolet al, 2020). skinfolds, particularly in the clinical setting where factors
like food intake, hydration levels, or daily physical activity
In soccer, it is essential to monitor body compositiorcan affect other methods that are difficult to control and
Researchers have noted that players with lower fat mass hatandardize (Sebastia-Riebal, 2023). The analyzed studies
greater aerobic capacity, while those with higher fat massthis review, conducted with soccer players from various
are negatively associated with sprinting (Radzimieskl, countries, highlight the fact that not all countries exhibit the
2020). Body composition is certainly a significant factor isame level of soccer, with certain countries ranking higher
determining success in soccer, which is an aerobic-anaerabiche Federation Internationale de Football Association
sport with alternating phases of high intensity, such as sprintg§|FA) than others (www.fifa.com). It is important to note
quick changes of direction, jumps, deceleration, and duetkat not all professional soccer players exhibit the same level
In all activities (training, matches), a player carries their owof professionalism regarding economic level, sports facilities,
weight, moves it against gravity, and any excess fat tissueisd physical demands. These differences affect many factors
that directly impact body
composition and soccer players'

P sports performance.
CONCLUSION
@ L ]
Goalkeeper Defender

Midfielder S Football is a game m_whlch
morphological characteristics,
8243kg 77.41 kg 727 kg 76.50 kg

somatotype, and body composition
185.70 cm 180.77 cm 176.23 cm 179.05 cm are important factors for spéci

16 player positions, where
T 58 85 mm 54 87 mm 53.89 mm 52 46 mm .o . .

characteristics and abilities differ in

13.59 % 11.56% 11.50% 157% relation to the competitive level and
13.19kg 11.33kg 10.14 kg 10.61 kg the position in the game. The results
o5 ER% O10% poyory pf this st_udy can provide valuaple
40.80 kg 39.71 kg 35.86 kg 37.85kg information to coaches regarding

241 0o 227 237t 222t player selection to maximize player
“’ 20 te 19t 333 e 223 e performance at the highest level of

Balanced mesomorph Balanced mesomorph Balanced mesomorph Balanced mesomorph

competition in the senior age

Fig. 2. Body composition according to the playing position. Data from: Sebasti@tRic2023) category.
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