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SUMMARY: The study of the morphofunctional characteristics of high-performance track and field athletes is essential for
optimizing training, nutrition, and talent selection. Since physical demands vary by sport specialization, understandasg how th
attributes affect efficiency and performance is key to maximizing athletes' potential. This study aimed to: i) perforopamesitior
characterization, ii) describe body composition and somatotype, and iii) compare these variables across sports categeses and s
A total of 131 international athletes from Cuba and Mexico (76 men, 55 women):including 79 Olympic athletes, were evaluated
using 43 anthropometric variables according to the ISAK protocol. Body composition was assessed using the Five-Way Rractionatio
Method by Kerr and Ross, and somatotype was determined using the Heath and Carter method. The results revealed significant
differences in muscle mass and body fat between athletes in the Throwing, Sprinting, and Endurance categories. Throwers had an
average muscle mass of 50.8 kg, higher than that of sprinters (37.0 kg) and endurance athletes (31.2<k@)oitAgditionally,
throwers exhibited a higher body fat percentage (20.3% for men, 26.6% for women) compared to endurance athletes (18.9% for
men, 25.9% for women):also withg®.05. Throwers had predominantly mesomorphic somatotypes, while sprinters and endurance
athletes were more ectomorphic. These findings suggest that anthropometric characteristics influence performance based on sport
specialization.
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INTRODUCTION

To achieve excellence in a sport, it is important toecessary rigor, provide a repetitive, sensitive, and
consider multiple factors (physiological, psychologicakliscriminating method for estimating changes in athletes'
biomechanical, among others) that influence performandgdy composition and are widely used in the field of Sports
Anthropometric techniques, when administered with thidedicine (Ponset al, 2015). To achieve this scientific
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rigor, the International Society for the Advancement dab more efficient muscle activation and lower relative
Kinanthropometry (Norton & Olds, 2006) has developediorkload (Krakaueet al, 2019).
international standards for anthropometric comparison.
Using this technique and reference values, skinfolds, girths,  Anthropometric parameters differ by sport and are
and bone breadths can be measured to obtain analyt@alimportant control parameter at the health and optimal
elements within Kinanthropometry, such as bodperformance levels (Maziet al., 2014). The current
composition or somatotype of athletes, from training stagesncept of somatotype does not suggest a permanent
to peak performance. This allows for comparison of eagihysical classification, as it evaluates the phenotype at a
athlete with themselves (their evolution) and with the mospecific moment in life and can change during childhood,
successful athletes in their sport. adolescence, or other stages due to growth, nutrition,
training, or illness (Heath & Carter, 1967).

The study of anthropometry and physiological
aspects, although not determining factors of optimal Relevant somatotype properties as important
performance, are part of a complex set of qualities thiatdicators can be associated with body composition
relate to it (Ramos Parraet al, 2023). Anthropometric characteristics, as well as the metabolic and biomechanical
analyses quantify and provide information about aefficiency of athletes in the respective sport (Baranauskas
individual's physical structure at a given moment and the al, 2024). Somatotype is calculated using three basic
differences caused by growth and training (lglesiagomponents: endomorphy (level of body fat): mesomorphy
Sanchezt al, 2013). Kinanthropometry allows for the(muscle mass):and ectomorphy (bone structure and
evaluation of body composition, morphology, nutritionaleanness). Each sport has a well-defined kinanthropometric
status, and proportions of athletes, providing data that guidattern. Through this pattern, it is possible to determine
towards optimal performance parameters when comparhe anthropometric characteristics that an athlete must have
to those of elite athletes (Ramos Parrtcal, 2023). to achieve sporting success (Navarro, 2020). In many
Furthermore, it becomes a monitoring and control systesports, successful athletes tend to have a high proportion
for the results of diet and training, facilitating theof mesomorphy, displaying strong musculoskeletal
observation of changes in body mass distribution betwedevelopment (Carter, 1990). However, some
fat and muscle compartments (Petbsl, 2015). It helps anthropometric studies have also found diversity in
guide decision-making regarding procedures to follovgomatotypes among athletes depending on their
such as when evaluating and controlling an increase in farticipation in different sports (Baranauskaal., 2024).
tissue or when an athlete loses muscle tissue during’lae mesomorphic element was predominant in speed and
training phase and requires an adjustment in thestrength-dependent sports, such as combat sports,
nutritional intake, facilitating the understanding andveightlifting, rowing, and swimming (Kutseryét al.,
relationship between body structure, diet, and physica017). Each type has unique characteristics that directly
qualities that can be interpreted as performance indicatimfuence athletic capacity, ease of gaining muscle or fat,
(Ponset al,, 2015). and physical endurance (Gonzalez Macias & Flores, 2024).

Therefore, each individual has a specific proportion of the

Therefore, the analysis of body composition hathree body types related to a mix of endomorphy,
become a fundamental and essential part of its evaluatiomsomorphy, and ectomorphy that is also mediated by
as well as the optimization of athletic performance (Toselljenetic traits, as well as environmental factors (Wilber &
2021). Unlike most physiological and performanceitsiladis, 2012; Martat al, 2013). Finally, several athletes
measures, the relevance of body composition fgarticipating in different sports disciplines change their
performance is less obvious (Mang@tal, 2022). Greater body constitution characteristics, such as body mass and
lean mass and higher bone mineral density asegmental proportions, especially in the lower and upper
characteristics that favor a higher expression of strendiimbs (Gutniket al,, 2015). Therefore, the way a particular
and power (Schipilovet al, 2013; Stocket al, 2017). body structure develops, based on specific training for each
Conversely, athletes with less fat mass (FM) and a lowsport, plays a crucial role in elite athletes across various
percentage of body fat may sustain effort better thatisciplines. In this regard, it is essential to conduct studies
individuals with more non-functional mass due to a lowesn somatotype and perform anthropometric measurements
relative workload and, potentially, a more efficienbf estimated body segment parameters (Baranaatihs
thermoregulatory system (Denas al, 2016). Still, any 2024). Considering these findings, the objective of this
advantage gained from superior body composition appeatsidy is to compare, by sex and sport category, the
to be modulated by the individual's overall skill in thaainthropometric characteristics, body composition, and
sport. Greater familiarity with a movement pattern leadsomatotype between elite Cuban and Mexican athletes.

528



HERRERA-AMANTE, C.A.; CARVAJAL-VEITIA, W.; RAMOS-GARCIA, C.O.; GARCIA-CARRILLO, E.; CORTES-ROCO, G.; OLIVARES-ARANCIBIA, J.; AG UILERA-
MARTINEZ, N. & YANEZ-SEPULVEDA, R. Anthropometric characteristics, somatotype, and body composition: differences by sport category and sex in elite Cubmaamnchtkeand
field athletes.Int. J. Morphol., 43(2p27-534, 2025.

MATERIAL AND METHOD

Study Design.This was a descriptive, cross-sectional stud@f Kinanthropometry (24). Measurements were taken twice

Participants attended the testing location once for dagathrice if discrepancies occurred, and the mean or median
collection. The study followed the Strengthening Reportingas used for analysis. Intra-evaluator technical error of

of Observational Studies in Epidemiology (STROBEJneasurement (TEM) was calculated (25): yielding 5.04%

guidelines (von Elmet al, 2007; Vandenbroucket al, for skinfolds and 0.93% for other variables.

2014).

) Data sources and measurement®articipants arrived at
Setting. The study used two databases. The first wdbe test area after a 7-10 hour fast and 12 hours after their
collected prior to the Olympic participation of each of théast exercise session.

Cuban athletes, with approval from the Institute of Sports
Medicine of Cuba (IMD). The second database wainthropometric measurements Certified level three and
gathered during the XXIV Central American and Caribbedgvel two anthropometrists performed measurements. Body
Athletics Championship, held in Morelia, Michoacanmass was determined using a digital scale (SECA® 874):
Mexico. This protocol was approved by the Biosecuritygtature and sitting height with a stadiometer (SECA®
Research, and Ethics Committees of the University @fL7):skinfolds with a Harpenden caliper, girths with a
Guadalajara (CEI062020-01) and registered iflexible tape measure, and lengths/breadths with a
clinicaltrials.gov (NCT 06416124). All participants segmometer and caliper (SmartMet Kinanthropometric
provided written informed consent in accordance with th@ssessment®). Instruments were calibrated before
ethical principles outlined in the Declaration of Helsinkgvaluation.
(World Medical Association, 2013).
Anthropometric profile. The data were used to create
Participants. A total of 131 athletes (Cuban: n = 57;compound variables for the anthropometric profile,
Mexican: n = 74) participated in the study, all activelyncluding body composition fractionation according to Ross
competing in international events. Of the 57 Cuban athletés Kerr (1991) and somatotype according to Carter (2002).
all of whom were Olympic participants, they achieved 6
gold, 4 silver, and 5 bronze in the Olympic Games, 4 gol&tudy sample Non-probabilistic convenience sampling was
6 silver, and 1 bronze in World Championships (WCH):ane@mployed, broadly representing elite Cuban and Mexican
6 gold in the Pan American Games (PG). In total, the Cubathletes, including 79 Olympic athletes.
athletes accumulated 32 medals (16 gold, 10 silver and 6
bronze). On the other hand, the 74 Mexican athletes, 229#tistical methods.The Kolmogorov-Smirnov test was
whom were Olympic participants, won 1 silver medal inised to evaluate the normality of the data set. Given non-
the Olympic Games, 1 gold, 3 silver, and 1 bronze in Worlprmality of data distribution, median and interquartile range
Championships (WCH):and 1 gold, 3 silver, and 3 bronZ¢QR) were used as measures of central tendency and
in the Pan American Games (PG). The Mexican athletdispersion. The Kruskal-Wallis test with a Dunn post hoc
earned 13 medals (2 gold, 7 silver, and 4 bronze). In totahalysis were used to evaluate differences between sport
the 131 athletes accumulated 45 medals (18 gold, 17 silveyents. Differences between sexes were analyzed with the
and 10 bronze): with the Cuban athletes earning 32 medi&nn-Whitney U Test. Statistical procedures were
and theMexican athletes earning 13. The participants weieerformed with IBM SPSS Statistics, version 23.0 (IBM
categorized into seven groups: Sprint (100m,110m hurdldsprp., Armonk, N.Y., USA) using a level of significarce
200m, 400 m and 400 m hurdles):Middle-distance (800 rf,05.
800 m hurdles, 1500 m):Long-distance (3000, 3000 m
steeplechase, 5000 m steeplechase, and 10,0RBSULTS
m):Endurance (20 km walk and 21 km half
marathon):Combined events (Heptathlon, Decathlon):Jumps  Table | presents the descriptive characteristics of the
(Pole vault, High jump, Long jump and Triple jump) andrack and field athletes, grouped by sex and event type. These
Throws (Hammer and Javelin). Inclusion criteria: Mexicafnclude age, body mass, height, sitting height, and body mass
and Ciban athletes present at the evaluation area. Exclusiglex (BMI): expressed as the median and interquartile
criteria: improper attire or refusal to consent. range. The data show differences in anthropometric
characteristics between men and women, as well as
Variables. Forty-three anthropometric variables werevariations according to event type, reflecting potential
assessed per the International Society for the Advanceméttuences of specialization in the practiced disciplines.
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e b & Table Il details the specific anthropometric characteristics of the track
] e . . .
mlealeRShelke and field athletes, grouped by sex and sports category. It includes skinfold
4 RaEF-a@an ] measurements (triceps, subscapular, biceps, supraspinal, abdominal, thigh, and
~ 7 D) R = O[T A& = .
(EEREECSR8ES calf) and body girths and bone breadths (humerus and femur). The data are
EESRsREE gk presented as the median and interquartile range, allowing for the observation
of differences between sexes and disciplines. These variations reflect the
s e influence of sport-specific and biological factors on the athletes' anthropometric
;"‘E cee B 8 c2ga measurements, with differentiated values according to the physical effort
gy b g O required by each sports category.
S N [0 > [ — |© - [— oo
g s gl
EmMoneadolReMmn X . X
e EE R s Table Il presents the comparison of relative anthropometric
= measurements in different track and field events, grouped by sex. The table
= highlights key skinfold, girth, and bone breadth measurements in male and
"'gl female athletes. The data are presented as the median (interquartile range) for
2 B s each category, providing information on the differences in body composition
P I Rl P T .
P SsEEEIE Slg g between male and female athletes, as well as across different event types.
T dd @S vm@a
ERaRBiBcSREeR 2 . L . .
i RS Highly significant differences were found in body mass between
R i throwing athletes, endurance athletes, long and middle-distance athletes,
_ sprinters, and jumpers @ 0.001**). In BMI, differences were observed
=] . .
& L between throwers and endurance athletes, middle and long-distance athletes,
3 = o . . . . P
§ celkaBElealke jumpers, and sprinters @ 0.001**). Regarding body fat mass, significant
sRICINIREERZ differences were recorded between jumpers and long-distance athletes (p
§ ZIRECTBERE 0.001**):as well as between throwers and long and middle-distance athletes,
EEEINERERF SRS endurance athletes, and sprinters<(p.001**). In terms of lean mass,
8 RRAaoF|— =& = — |5 X X 8
z S differences were observed between throwers and middle and long-distance
g j L athletes, sprinters, and jumpers<(f.001**). Regarding somatotype, in the
S e N g endomorphic component, differences were found between throwers and
QB L kgl oL ol|T endurance athletes, long and middle-distance athletes, jumpers, and combined
Nigma@gal2o=ka|g ' - ] ,
B CIR R AR EHSIE events (& 0.001**). In the mesomorphic component, differences were also
172} d " H 3 Ne) H H d b . -
TER2REE § SR E|5 presented between throwers and endurance athletes, long and middle-distance
SEEZGESREIE 2823 athletes, jumpers, and sprinters<({®.001**). Finally, in the ectomorphic
o .
5 E component, differences were observed between throwers and endurance
a o g athletes, long and middle-distance athletes, jumpers, combined events, and
o = sprinters (x 0.001**) (Table IV).
= 2
T I . o= ]
< 0 S = . . . . o .
2 tecealSsamal|a The comparative analysis by sex also showed highly significant differences
cERIERRNEEER T g in the anthropometric variables: body mass, height, sitting height, BMI, body fat
@ 28 8E€B § SEERZ|S mass, and lean mass £@0.001**):as well as in the somatotype components,
§ SESRNREEIRS g specifically in endomorphy and mesomorphy(P.001**) (Table V).
© z
= 0
ol - = g DISCUSSION
SFRsakaskr ok a|l
BN ei IR ol 212 o . S . .
= S35 S S 2R 263 ) The main findings of this study revealed significant differences in body
CERERBT TR ERE|E fat and lean mass between athletes in throwing sports and those in endurance,
@ |E
cE QY| gl 0o |D . . . . .
SEANSRAE RIS middle and long-distance, and sprint events. In a study by Hitsah(2016):
° < body composition and specific muscular characteristics for each event in track
% S o S S e[S e BB and field athletes were evaluated, showing that throwers competing in shot put,
5 ] discus, and hammer were heavier compared to jumpers, sprinters, middle-distance
] 2 B g runners, pole vaulters, and javelin throwers. Similarly, a study on elite male track
E AR RE- § and field athletes in South Korea showed that throwers had greater body mass
2 S| E |2 £ 2R and strength compared to sprinters, jumpers, and long-distance runners (Sung &
= > =} — = . . .
< |2 |F |2 |8 |2 Ko, 2017). These results highlight that the large body structure of throwers is
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Table IV. Differences between events.

H df  p-value Post Hoc Comparisons
Age 4.85 0.563
Body mass 33.27 <.001** e-h, d-h, a-h, b-h, g-h
Height 14.27 0.027*
Sitting height 6.27 0.393
BMI 42.04 <.001** e-h, d-h, b-h, g-h, a-h
Body fat 43.77 <.001** d-g, d-h, e-h, b-h, a-h
Muscle mass 30.52 <.001** e-h, d-h, b-h, a-h, g-h
Endomorphy 28.52 <.001** b-h, e-h, d-h, f-h, g-h, a-h
Mesomorphy 32.93 <.001** e-h, d-h, b-h, g-h, a-h
Ectomorphy 40.12 <.001** h-a, h-f, h-g, h-d, h-b, h-e
BMI = body mass index, df = degrees of freedom. a=sprints; b=middle distance; d=long

distance; e=endurance; f=combined events; g=jumps; h=throws. * significant at the
<0.05 level. ** significant at the <0.001 level

Throws
(M=5,F=T)
20.3 (18.6-24.5)
26.6(25.8-359)
18.9 (16.8-26.0)
22.7(17.8-30.7)
53.0(51.8-55.6)
50.7 (48.9-53.8)
50.8 (48.3-52.7)
434 (36.2-47.5)
35(2353)
45(3.6-5.6)
75(62-77)
6.6(5.5-7.1)
0.7(0.5-1.5)
0.7(0.5-1.4)

(M=17, F=13)
9.0 (194-206)
26.4 (24.8-28.0)
149 (135-164)
16.2 (14.6-173)
312 (50.1-53.1)
45.7 (41.3-46.8)
384 (334.7-410)
27.0 (23.6-28.8)
81520
26(2.1-30)
8@ 254
38(24-4.1)
T9(2.7-35)
28(2.7-45)

Jumps
DO OO O oo,

Table V. Differences between sexes.

U p-value
Age 2002.5 0.685
Body mass 775.0 <.001
Height 545.0 <.001
Sitting height 721.5 <.001
BMI 1374.0 <.001
Body fat 505.0 <.001
Muscle mass 737.0 <.001
Endomorphy 800.0 <.001
Mesomorphy 1131.0 <.001
Ectomorphy 2086.5 0.989

Combined events
(M=4,F=5)

16.7 (16.6-17.2)
249 (24.7-25.7)

14.7 (14.5-14.8)
16.8 (15.7-17.6)
55.8 (54.2-56.8)
46.5 (46.5-46.6)
484 (466-49.4)
30.7 (28.5-31.9)

59(55-63)

3.3(3.04.3)
252227
3.5(2.6-3.8)

=2)
189 (189-230)
259 (25.5-26.3)
T5(115-139)
117 (114-12.1)
390 (482-490)
420 (413-42.8)
798 (29.1-29.8)
190 (18.9-19.1)

3933941
25(2.3-26)
44(3.6-44)
4.5 (4.5-4.6)

Endurance
(M=3, F:

associated with high body mass. Data from elite throwers show that, in
general, they have body masses over 100 kg, except for javelin throwers,
who weigh less (Zarast al, 2021). In our study, throwers had an
average body mass of 89.9 kg, with ranges near these reference values
(89.9-102.5 kg). Moreover, contemporary data show that elite throwers
have become heavier, with shot putters reaching 130 kg and discus
throwers around 117 kg in body mass (Zateal, 2021). Additionally,
throwers regularly perform resistance training to increase their strength
and muscle power, leading to a significant increase in lean mass,
particularly in the muscle groups directly involved in their specific
throwing event (Zaragt al.,, 2021). Therefore, throwers possess greater
lean mass compared to athletes in other disciplines. In our study,
throwers had greater muscle mass (50.8 kg) than sprinters (37.0
kg):long-distance runners (31.2 kg):middle and long-distance runners
(33.7 kg—29.8 kg).

7, F=4)

115(11.3-12.2)

Long distance
™M

193 (18.1-224)
26.7(25.6-27.7)
122 (10.8-13.9)
51.1(47.3-514)
445 (43.1-45.9)
312(27.5-338)
204 (18.7-22.7)
14(13-1.6)
2.7(2.5-2.8)
45(3.7-49)
2.8(2.5-3.1)
32(2841)
29(25-3.5)

'=5)

Middle distance
203 (194-21.0)
23.2(23.0-250)
134 (124-14.8)
12.7(12.0-13.9)
493 (48.6-51.6)
445 (43.7-45.5)
337 (314-369)
25.0(23.8-26.1)
1.6 (1.2-1.7)

1.9 (1.9-20)
42(3.9-44)
3.2(3.2-36)
3.7(3.0-38)
3.7(3542)

(M=8, F
muscle mass. Note: data Is presented as median (interquartile range).

male; MM

Regarding somatotype components in our study, throwers
showed differences compared to endurance, middle and long-distance,
sprint, and combined sports athletes. In sex comparisons, there were
differences in all body composition and somatotype variables across
the studied sports categories. In throwers specializing in events like
the hammer throw, Singdt al. (2011): determined that the somatotype
of male throwers was endomorphic mesomorph (Endo: 4.61; Meso:
5.04; Ecto: 0.75): similar to results in our study (Endo: 3.5; Meso: 7.5;
Ecto: 0.7): with a greater predominance of the mesomorphic component.

Sprint
(M=32,F=19)
199(183-21.4)
24.7(21.9-28.0)
13.5(1259-15.1)
139 (118-15.5)
50.9 (49.5-52.9)
46.6 (45.4-479)
37.0 (330-388)
26.3(24.5-274)
1.8 (1.6-2.0)
2.6(2.3-3.0)
4.9(4.3-5.6)

4.1 (3.5-4.5)
272234
2.7@27-32)

female; M

M
F
M
F
M
F
M
F
M
F
M
F
M
F

body fat; F

Table Ill. Body components.

BF

Body components
BF (%)

BF (kg)

MM (%)

MM (kg)
Endomorphy
Mesomorphy
Ectomorphy

[($)]
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A systematic review by Zaras al (2021): suggests that the The sample, which included over 70 Olympic athletes,
main biological determinants of performance in track angrovides a unique insight into the anthropometric profiles
field throwing events are lean body mass size, neurafl world-class athletes. The observed differences in muscle
activation of muscles involved in the throw, and the crossaass, body fat percentage, and somatotypes across sports
sectional area of type Il muscle fibers. disciplines emphasize the importance of considering the
specific physical demands of each specialty when designing
Regarding anthropometric assessments in endurarncaining and nutrition programs.
athletes, Sanchez-Mufia#t al (2020): described the )
anthropometric characteristics, body composition, affCKNOWLEDGMENTS: The authors would like to
somatotype of elite male youth runners, comparing the§&Press their deepest gratitude to the athletes and their
variables by specialty (middle-distance vs. long-distancejoaches for their valuable participation, dedication, and
They found a predominantly ectomorphic mesomorphi‘éomm'tment throughout th_e deveI(_)pment of thls_ re_search.
somatotype, similar to previous studies. Carter (1990) foul4e also thank the Federamén_ Mexicana de Asociaciones de
that Olympic male runners were classified as mesomorpfiletismo (FMAA) and the Instituto de Medicina del Deporte
ectomorph (1.5-4.3-3.6 for middle-distance; 1.4-4.2-3.7 f¢fMD) of Cuba for their institutional support and
long-distance; and 1.4-4.4-3.4 for marathon runners):wiff!laboration.

no significant differences between Olympic rUNNers, - oo E R A AMANTE. C.A- CARVAJAL-VEITIA W.-
participating in different events. In our study, the somatotyRes \i0s-GARCIA C.0.° GARCIA-CARRILLO. E.-

of male runners presented endomorphy, mesomorphy, 88 RTES-ROCO, G.: OLIVARES-ARANCIBIA, J.:
ectomorphy values of (1.6-4.2-3.7 for middle-distance, 1.4GUILERA-MARTINEZ, N. & YANEZ-SEPULVEDA, R.

4.5-3.2 for long-distance, and endurance sports 1.1-3®aracteristicas antropométricas, somatotipo y composicion
4.4):while female runners in our study showed (1.9-3.2-3cbrporal: diferencias por categoria deportiva y sexo en atletas de
for middle-distance, 2.7-3.2-3.7 for long-distance, anélite Cubanos y Mexicanos de pista y campd. J. Morphol.,
endurance sports 1.9-2.5-4.5). Performance in longé#(2)527-534, 2025.

distances is also more dependent on efficiency than RESUMEN: El estudio de las caracteristicas

effectiveness, with lower muscle mass, especially in thgq tofuncionales de los atletas de pista y campo de alto
upper limbs, being key for this purpose. This makes senggdimiento es esencial para optimizar el entrenamiento, la
since training is focused on achieving performance resuligtricion y la seleccién de talento. Dado que las demandas fisicas
during competition. Long-distance events require athletearian segin la especialidad deportiva, entender como estos
to be lighter and more efficient, which is achieved throughaiributos afectan la eficiencia y el rendimiento es clave para

combination of genetics and training and nutrition strategi@Xximizar el potencial de los atletas. Este estudio tuvo como
(Sanchez-Mufioet al, 2020). objetivos: i) realizar una caracterizacién antropométrica, ii)

describir la composicién corporal y somatotipo, y iii) comparar

. . stas variables entre categorias deportivas y sexos. Se evaluaron
On the other hand, body fat can negatively contribu 1 deportistas internacionales de Cuba y México (76 hombres,

to the development of power. In fact, exc.e.ss body fat cag mujeres):incluidos 79 atletas olimpicos, utilizando 43 variables
reduce movement speed due to the additional body masgopométricas segin el protocolo ISAK. La composicién
that needs to be carried by the muscular system. In thisporal se determiné a través del fraccionamiento de cinco vias
regard, the less body fat, the better for a thrower. Previogé Kerr y Ross y el somatotipo de Heath y Carter. Los resultados
studies showed diverse results regarding body fat percentagestraron diferencias significativas en masa muscular y grasa
in throwers, possibly due to varying eating habits amorggrporal entre los atletas de lanzamiento, velocidad y endurance.
athletes. Male throwers had an average body fat percenté@é lanzadores presentaron una masa muscular promedio de 50.8
of < 15-18%, while female throwers’ body fat could reackd: Superior a la de los de velocidad (37.0 kg) y endurance (31.2
25-28% (Kyriaziset al, 2010). In our study, male throwerskd):con ps 0.05. Ademas, los 'a”(fadores mOStrar?)” un mayor
had a body fat percentage of 20.3% (18.6-24.5):and femg%rcentaje de grasa corporal (20.3% hombres, 26.6% mujeres) en

cOomparacion con los de endurance (18.9% hombres, 25.9%
throwers had 26.6% (25.8-35.9). Endurance male athle[r‘ﬁls,l'eres):también con g 0.05. Los lanzadores presentaron

had 18.9% (18.9-23.0):and female endurance athletes hathatotipos predominantemente mesomorfos, mientras que los

25.9% (25.5-26.3). de velocidad y endurance fueron mas ectomorfos. Estos hallazgos
sugieren que las caracteristicas antropométricas influyen en el
CONCLUSION rendimiento segln la especialidad deportiva.
The results of this study highlight the PALABRAS  CLAVE: Cineantropometria;

morphofunctional characteristics and variability among;trqumEt”af Composicion corporal; Somatotipo;
sports categories in high-performance track and field athlet&§ndimiento atlético; Atletismo.
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