I
-
=
F
2
<
=
S
(==
<
=
7
&
=

ISAK-

INTERNATIONAL JOURNAL OF
KINANTHROPOMETRY -

Body Mass Index, Fat Mass, Muscle Mass, and Somatotype of
Young Adult Male Non-Elite Judokas According to Body Weight
Categories in Merida, Mexico

Sudip Datta Banik +:*
)

Check for
updates

1 Department of Human Ecology, Cinvestav del IPN, Merida, Yucatan, Mexico

* Corresponding authors email: dattabanik@cinvestav.mx

DOI: https://doi.org/10.34256/ijk2218

Received: 11-04-2022; Revised: 19-06-2022; Accepted: 20-06-2022; Published: 30-06-2022

Resumen

Objetivo: Evaluar y comparar las caracteristicas antropométricas, la masa grasa, la masa muscular y el
somatotipo de adultos jévenes judokas masculinos, no de élite y de diferentes categorias de peso corporal, en la
ciudad de Mérida, Yucatan, México. Métodos: Se realizé un estudio transversal en 2019; se selecciond a 21
judokas, adultos jévenes varones que tenian entre 20 y 24 afios, y que no eran de élite. Estaban ubicados en tres
categorias de peso (<73 kg, <81 kg y <90 kg). Se registraron mediciones antropométricas de estatura, peso,
perimetros, pliegues cutaneos y diametros. Los parametros derivados fueron el indice de masa corporal (IMC), el
indice de estatura y peso, grasa corporal (%) y masa muscular (kg y %). Se estimaron valores Phantom Z-score
(Zp) de parametros antropométricos y Somatotipo. Resultados: La media de edad de los judokas fue de 22.43
afios. Las medias de las caracteristicas antropométricas de los atletas que estaban en las categorias de mayor
peso fueron méas elevadas que las de otros de categorias de menor peso. Los judokas tuvieron somatotipo
mesomorfo endomorfico (3.4-5.7-1.6); se encontrd que su musculatura relativa (mesomorfia) aumentaba en las
categorias de mayor peso: 2.8-5.1-2.4 (<73 kg), 3.5-5.5-1.6 (<81 kg) y 3.6-6.7-0.9 (<90 kg). El IMC tuvo una
correlacién positiva con la endomorfia y la mesomorfia, una correlacién negativa con la masa muscular (%) y la
ectomorfia. Los valores de Zp del didmetro de fémur y del perimetro de la pierna estuvieron entre (+0.5).
Conclusiones: El predominio del componente muscular y la grasa corporal relativamente menor fueron las
principales caracteristicas del fisico de los judokas participantes. Se encontr6 que el somatotipo es un indicador
mas confiable que el IMC para distinguir entre la grasa corporal relativa y la masa magra.

Palabras Clave: Judo, Grasa Corporal, Musculatura, Enodmorfia, Mesomorfia, Ectomorfia.
Abstract

Aim: To evaluate and compare anthropometric characteristics, body fat mass, muscle mass, and somatotype of
young adult non-elite male judokas of different body weight categories in Merida, Mexico. Methods: A cross-
sectional study in 2019 selected 21 young adult non-elite male judoists aged 20 to 24 years. They were in three
weight categories (=73 kg, <81 kg, and <90 kg). Anthropometric measurements of height, weight, circumferences,
skinfolds, and breadths were recorded. Derived parameters were body mass index (BMI), height-to-weight ratio,
body fat (%), and muscle mass (kg and %). Phantom Z-score values (Zp) of anthropometric parameters and
Somatotype were estimated. Results: Mean value of age of the judokas was 22.43 years. Athletes in the higher
weight categories had elevated mean values of anthropometric characteristics in comparison with peers of lower
weight categories. The judokas had endomorphic mesomorph somatotype (3.4-5.7-1.6); relative muscularity of the
judosits was found to increase in the higher weight categories: 2.8-5.1-2.4 (<73 kg), 3.5-5.5-1.6 (<81 kg), and 3.6-
6.7-0.9 (<90 kg). BMI had positive correlation with endomorphy and mesomorphy and negative correlation with
muscle mass (%) and ectomorphy. The Zp values of femur breadth and calf circumference were in between (x0.5).
Conclusions: Predominance of muscle component and relatively lower body fat was the principal characteristics of
physigue of the participant judokas. Somatotype was found to be a more reliable indicator than BMI to distinguish
between relative body fat and lean mass.

Keywords: Judo, Body Fat, Muscularity, Enodmorphy, Mesomorphy, Ectomorphy.
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Introduction

Judo, a martial art is a high-intensity, intermittent and grappling combat sport; athletes compete in different
weight categories (Drid et al. 2015). Optimal body composition is a major concern for judo athletes; maximizing
body lean mass and muscle strength with simultaneous reduction of body fat and body weight are the principal
aims. Studies reported that elite judokas have low body fat and relatively high fat free mass; physique and
physiological characteristics of judoists are associated with body weight, techniques, tactics, and levels of sport
performance (Ceylan et al. 2018, Claessens et al. 1987, Franchini et al. 2011). Relatively higher muscularity
(Endomorphic mesomorph somatotype) of judokas has been reported earlier (Lewandowska et al. 2011,
Sterkowicz-Przybycien et al. 2012). Elite judoists have optimal morphological and physiological characteristics that
include low body fat, higher lean mass (skeletal muscle mass, bones), circumferences (mid-upper arm, thigh, calf),
and broader diameters (humerus, wrist, femur) in comparison with non-elite and amateur judokas (Busko 2017,
Claessens et al. 1987, Rodriguez 2013).

Anthropometric measurements and derived parameters are used to characterize physique and body types
of athletes. Body mass index (BMI) is a widely used indicator to evaluate nutritional status; low BMI is an effective
indicator to assess undernutrition or chronic energy deficiency (WHO 1995). However, it has limitation of use
among individuals with high body weight due to either body fat or lean mass (Bogin and Varela-Silva 2012).
Athletes with low body fat and high muscle mass generally have high BMI. On the other hand, people with high
body fat also have elevated BMI. Short height and high BMI are general physical characteristics of Mexican
population that is more evident in Yucatan (Bogin and Varela-Silva 2012, Lépez-Alvarenga et al. 2003). High
prevalence of BMI-based overweight and obesity (excess weight) in Mexican adults are reported. In 2016,
prevalence of excess weight was remarkably high in adult men (69.4%) and women (72.7%) (Secretaria de Salud
2019).

Studies of physical and physiological characteristics of Mexican athletes are relatively less in comparison
with the reports from other countries like Brazil, U.S.A, and several European nations. In Mexico, government
sports institutes are found in the different states where training, exercise, and nutrition intervention programs are
available (CONADE 2019). Athletes receive such facilities since their adolescence and they participate in the
regional and national level competitions, and in the selection for international championships. In addition, several
private clubs offer training, exercise, and nutrition intervention programs for the athletes of different events.

The aim of the present study was to evaluate and compare anthropometric characteristics, body fat mass,
muscle mass, and somatotype of young adult non-elite male judokas of different body weight categories in Merida,
Mexico. The present report will provide information on physical characteristics of young adult non-elite judo athletes
from Merida that may help further research and development strategies for talent identification among young
athletes in Mexico.

Methods and Participants

In a cross-sectional study during February-March 2019, young adult non-elite male judo athletes (n=21) of
20 to 24 years of age were selected from a university (Universidad Modelo) and different private sports training
centers in Merida, Yucatan, Mexico. Protocol of research project was evaluated by the institutional ethics
committee (see Acknowledgements). The sample was convenience type that was not representative of judokas
from Yucatan. The participant athletes reported no chronic diseases at least in the three months prior to the study.

The athletes were grouped in three weight categories: lightweight (<73 kg), half-middleweight (<81 kg), and
middleweight (<90 kg), according to the rules of the International Judo Federation for adult males (IJF 2018).
Recording of somatometric measurements followed the protocol of International Society for the Advancement of
Kinanthropometry (ISAK) (Esparza-Ros et al. 2019). The measurements were taken by the author (trained
researcher and a certified anthropometrist ISAK level Ill); recording time was in the morning between 7 and 9 A.M.,
before physical exercise. Somatometric measurements included height, weight, circumferences (relaxed and flexed
mid-upper arm, mid-thigh, calf), skinfolds (biceps, triceps, subscapular, iliac crest, supraspinale, thigh, calf), and
breadths (humerus, femur).

Height (cm, to nearest 1 mm) was measured using a standard stadiometer with platform (Seca model no.
225, Hamburg, Germany) and body weight (kg, to nearest 50 gm) was recorded using an electronic scale (Seca,
Hamburg, Germany, model no. 881). A standard sliding caliper (CESCORF ®, Brazil) was used to measure
breadths; circumferences were measured using standard inelastic tape (Lufkin)- both to the nearest 1 mm. Skinfold
thickness nearest 0.1 mm was measured using a Harpenden skinfold caliper. Intra-observer technical error of
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measurement for skinfolds (<5%) and other anthropometric parameters (<1%) were within acceptable limits; intra-
class correlation coefficients at 95% confidence interval levels were >0.85.

Body mass index (BMI) was calculated; overweight and obesity were evaluated (WHO 1995). Another
derived variable was height-to-weight ratio (HWR). Body fat (%) was estimated using standard equation (Siri 1956);
formula was used to calculate density (Durnin and Womersley 1974). Skeletal muscle mass (kg and %) was
estimated based on standard formula (Lee et al. 2000) that has been validated by a previous study in Mexico and
showed best agreement with the results obtained using dual-energy X-ray absorptiometry (DXA) (Gonzéalez-
Mendoza et al. 2019). Somatotype rating was done using standard references (Carter and Heath 1990). Relative
body size and body proportions of the participant athletes were evaluated using Phantom Z-score values (Zp
scores) (Ross and Marfell-Jones 1991).

Microsoft Excel ® and SPSS (Statistical Package for Social Sciences) (Version 15.00, Chicago IL, USA)
were used for data analysis and somatoplot. Anthropometric data followed the principles of normal distributions
(Shapiro-Wilk test, p>0.05). Descriptive statistics of mean and standard deviation, Student’s t-test values were
calculated. One-way Analysis of Variance (ANOVA) was used to find significant differences of mean values of three
independent (unrelated) groups (weight categories). Pearson’s correlation coefficients were used to find
association between anthropometric characteristics and somatotype. All analyses were run using a 5% significance
level (a = 0.05).

Results

The young adult judokas had mean age 22.43+1.81 years (mean value + standard deviation); age of the
athletes of different body weight categories (<73 kg, <81 kg, and <90 kg) was not different (p>0.05) (Table 1).

Mean values of anthropometric characteristics of athletes (n=21) including height, skinfolds, humerus
breadth, and body fat had no significant differences (p>0.05) among judokas of three weight categories. However,
body weight, circumferences, femur breadth, BMI, HWR, and muscle mass (kg) showed significant differences of
mean values among judokas of three weight categories (p<0.05); highest mean values were observed among
judokas of 281 kg body weight category except HWR showing lowest value among these judoists in comparison
with the peers of lightweight and half-middleweight categories.

Somatotype of the athletes (n=21) was endomorphic mesomorph (3.36-5.74-1.59); mean values showed
significant differences (p<0.05) among weight categories: <73 kg (balanced mesomorph 2.82-5.11-2.36), <81 kg
(endomorphic mesomorph 3.53-5.47-1.62), and <90 kg (endomorphic mesomorph 3.56-6.69-0.91) (Table 1, Figure
1).

In the sample, endomorphic mesomorph somatotype was most frequent (85.71%). Frequencies of
somatotype were different in three weight categories: <73 kg (endomorphic mesomorph 66.7%, balanced
mesomorph 33.3%), <81 kg (endomorphic mesomorph 87.5%, mesomorph endomorph 12.5%), and <90 kg
(endomorphic mesomorph 100%) (Table 2, Figure 1). Percentages of BMI-based overweight (42.86%) and
overweight (9.52%) in the sample were notable. Athletes of <73 kg had normal BMI; among other weight
categories, percentages of overweight (<81 kg 50%, <90 kg 71.43%) and obesity (<90 kg 28.57%) were different.
No judoka in the <81 kg category was obese and all athletes in <90 kg category were excess weight (either
overweight or obese) (Table 2).

Interrelationships of BMI-based nutritional status (normal, overweight, and obesity), body fat (%) and
somatotype (endomorphy, mesomorphy, ectomorphy) were tested by one-way analysis of variance (ANOVA) and
Pearson correlation analysis. Mean values of body fat (%) in three levels of BMI were not significantly different (F=
2.26, p=0.13); correlation between BMI and body fat (%) was not significant (r=0.42, p=0.06). Mean values of
muscle mass (%) showed significant difference at BMI levels (F= 3.59, p=0.05); BMI and muscle mass (%) had
negative correlation (r= -0.57, p=0.01). Mean values of endomorphy at levels of BMI were not different (p>0.05) but
BMI and endomorphy was correlated (r=0.44, p=0.05). BMI showed significant interrelationship (p<0.05) with
mesomorphy (rise of mean values at elevated levels of BMI and positive correlation) and ecotomorphy (reduced
mean values at elevated levels of BMI and negative correlation) (Table 3).

Relative body size and proportionality of judokas were tested using Phantom Z-scores. The Z-scores (Zp)
of anthropometric parameters (body weight, MUAC relaxed and flexed, humerus breadth) were higher (positive); Zp
of calf circumference (-0.02) and femur breadth (-0.20) were close to 0.5, and Z-scores of skinfolds (triceps,
subscapular, supraspinale, calf) were lower (negative) (Figure 2).
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Table 1. Descriptive statistics of age, anthropometric characteristics, and somatotype of male judokas (n=21).

Variables All 66 <73 kg <81kg <90 kg ANOVA

(n=21) (n=6) (n=8) (n=7)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) F p-value
Age (years) 22.43 (1.81) 23.17 (1.61) 22.42 (2.04) 21.80 (1.70) 0.91 0.42
Body weight (kg) 78.23 (7.54) 69.23 (2.16) 77.48 (2.85) 86.81 (2.88) 69.58 <0.0001
Height (cm) 175.30 (4.24) 173.37 (2.42) 175.40 (4.88) 176.86 (4.56) 1.11 0.35
MUAC (cm) (relaxed) 33.87 (2.31) 32.47 (1.39) 33.21 (2.24) 35.81 (1.85) 5.76 0.01
MUAC (cm (flexed) 35.96 (2.58) 34.30 (1.73) 35.21 (2.31) 38.23 (2.0) 6.74 0.01
Mid-thigh circumference (cm) 56.0 (3.8) 52.27 (1.74) 55.71 (3.36) 59.39 (2.08) 12.34 <0.0001
Calf circumference (cm) 36.26 (2.20) 34.72 (0.64) 35.58 (1.97) 38.37 (1.75) 9.34 <0.0001
Biceps skinfold (mm) 5.29 (1.36) 5.50 (1.84) 492 (1.01) 5.54 (1.36) 0.45 0.64
Triceps skinfold (mm) 8.98 (2.17) 8.00 (1.67) 9.63 (2.62) 9.07 (1.97) 0.97 0.40
Subscapular skinfold (mm) 12.61 (2.76) 11.47 (2.32) 13.25 (3.54) 12.86 (2.12) 0.74 0.49
lliac crest skinfold (mm) 14.15 (2.80) 11.90 (0.97) 14.58 (2.20) 15.59 (3.48) 3.75 0.04
Supraspinale skinfold (mm) 12.44 (3.67) 9.83 (1.33) 12.73 (2.47) 14.36 (5.01) 2.99 0.08
Thigh skinfold (mm) 12.2 (5.1) 11.50 (3.74) 11.60 (3.96) 13.57 (7.33) 0.34 0.72
Calf skinfold (mm) 8.34 (2.43) 6.67 (1.33) 9.73 (2.19) 8.19 (2.70) 3.38 0.06
Humerus breadth (cm) 7.08 (0.57) 6.90 (0.51) 7.18 (0.69) 7.20 (0.56) 0.63 0.54
Femur breadth (cm) 9.71 (0.66) 9.41 (0.58) 9.55 (0.68) 10.19 (0.50) 3.54 0.05
Body mass index (kg/m?) 25.50 (2.56) 22.97 (0.44) 25.23 (1.59) 27.99 (2.26) 15.01 <0.0001
Height-to-weight ratio 40.91 (1.36) 42.32 (0.33) 40.92 (0.83) 39.69 (1.25) 13.68 <0.0001
Body fat (%) 15.64 (2.67) 13.65 (1.95) 16.33 (2.45) 16.55 (2.85) 2.74 0.09
MM (kg) (Lee et al., 2000) 36.6 (3.6) 33.60 (1.18) 35.26 (2.48) 40.82 (1.96) 23.73 <0.0001
MM (%) (Lee et al., 2000) 46.9 (3.1) 48.71 (2.49) 45.52 (2.87) 46.84 (3.23 2.06 0.16
Endomorphy 3.36 (0.66) 2.82(0.42) 3.53(0.62) 3.56 (0.75) 2.17 0.14
Mesomorphy 5.74 (1.0) 5.11 (0.65) 5.47 (0.71) 6.69 (0.89) 8.78 <0.0001
Ectomorphy 1.59 (0.84) 2.36 (0.24) 1.62 (0.79) 0.91 (0.68) 8.20 <0.0001

MUAC: Mid-upper arm circumference; MM: Muscle mass; SD: Standard deviation; ANOVA: One-way analysis of variance
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Figure 1. Somatotype of adult male judokas (n=21)

Table 2. Somatotype and BMI-based nutritional status of male judokas (n=21) at body weight categories.

All 66 <73 kg <81kg <90 kg
Somatotype and nutritional status (n=21) (n=6) (n=8) (n=7)
Endomorphic mesomorph (%) 85.71 66.70 87.50 100.0
Mesomorph endomorph (%) 4.76 0.0 12.50 0.0
Balanced mesomorph (%) 9.53 33.30 0.0 0.0
BMI-based overweight (%) 42.86 0.0 50.0 71.43
BMI-based obesity (%) 9.52 0.0 0.0 28.57

BMI: Body mass index

Table 3. Interrelationships of BMI-based nutritional status with body fat (%), and somatptype in male judokas

(n=21).

BMI-based Body fat (%) Muscle mass (%) Endomorphy Mesomorphy Ectomorphy
nutritional status (Lee etal., 2000)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Normal (n=10) 14.45 (2.40)  48.30 (2.34) 3.07 (0.52) 5.20 (0.71) 2.31(0.39)
Overweight (n=9) 16.54 (2.67) 46.10 (2.96) 3.57 (0.71) 6.10 (1.05) 1.12 (0.41)
Obesity (n=2) 17.54 (2.37) 43.17 (3.72) 3.91 (0.59) 6.85 (0.38) 0.12 (0.03)
F (ANOVA) 2.26 3.59 2.49 4.38 38.58
p-value 0.13 0.05 0.11 0.03 <0.0001
r 0.42 -0.57 0.44 0.54 -0.96
p-value 0.06 0.01 0.05 0.01 <0.0001

BMI: Body mass index; SD: Standard deviation; ANOVA: One-way analysis of variance; r = Pearson Correlation
coefficient
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Figure 2. Relative body size of adult male judokas (n=21), with reference to Phantom z-score. (BW: Body weight;

CC: Calf circumference; CSF: Calf skinfold; FB: Femur breadth; HB: humerus breadth; MUAC (flexed): Mid-upper

arm circumference (flexed); MUAC: Mid-upper arm circumference (relaxed); SUPSF: Supraspinale skinfold; SSF:
Subscapular skinfold; TSF: Triceps skinfold)

Discussion

Consistent rise of mean values of anthropometric characteristics of the participant judokas was observed in
higher body weight categories (<73 kg, <81 kg, and <90 kg). Therefore, it has been revealed that morphological
characteristics were significantly different in three weight categories and body robusticity and muscularity increased
with such levels that comply with the required physical characteristics of judokas. BMI was not found to be a
reliable indicator that could not clearly distinguish between body fatness and lean mass as reported earlier (Bogin
and Varela-Silva 2012).

Young adult judoists had endomorphic mesomorph somatotype; notable proportions of athletes had
balanced mesomorph and mesomorph endomorph somatotypes, in the weight categories <73 kg (33.3%) and <81
kg (12.5%), respectively. In the somatoplot, body types according to the weight category were observed to be
increasing as usual, <90 kg athletes on the top and <73 kg in the lowest position with <81 kg in the middle; three
groups of athletes were in the same area (endomorphic mesomorph) (Table 2, Figure 1B). Therefore, blend of
body fat mass and muscle mass was evident in the somatotype of the participant judokas with predominance of
muscle component. The participant judoists were non-elite athletes according to their records despite having
background of judo practice since adolescence.

In the present study, mean values of body fat (%), endomorphy, and mesomorphy consistently increased
with levels of BMI (normal, overweight, obesity) with significant differences. On contrary, mean values of muscle
mass (%) and ectomorphy decreased with the rise of BMI. Correlation coefficients were positive between BMI and
body fat (%), endomorphy and mesomorphy; negative between BMI, muscle mass % and ectomorphy. It seems
that somatotype could classify body types with higher component of relative body fat (endomorphy), muscularity
(mesomorphy), and leanness (ecomorphy). It was evident that somatotype acted as a better tool to distinguish
between relative body fatness and lean mass in comparison with BMI.

Body fat (%) of the young adult male judokas in the present study (15.64%) was relatively higher in
comparison with the results obtained in the previous studies among male judokas from different countries. It has
been reported earlier that non-elite judoists had relatively higher percentage body fat in comparison with elite
athletes from same country save for a few exceptions. Judo athletes from Brazil had body fat 11.5% (Branco et al.
2013) and 13.4% (Marinho et al. 2016). Non-elite judoists from France was 12.2% body fat (Almansba et al. 2007).
Elite judokas had comparatively lower body fat; studies representing different countries were France (11.1%)
(Almansba et al. 2007), Poland (14.7% in <73 kg category, and 15.96% in <90kg category) (Almansba et al. 2007),
Spain (7.8%) (Casals et al. 2017), Turkey (13.6%) (Ceylan et al. 2018), Iran 13.4% (Shariat et al. 2017), and
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Colombia 15.2% (Monterrosa Quintero et al. 2019). The judokas in the present study had almost similar
percentage body fat reported among elite judoists from Poland (Almansba et al. 2007) and Colombia (Monterrosa
Quintero et al. 2019).

Somatotype of male judo athletes in the present study was enodomorphic mesomorph that matched with
the somatotype of judokas reported earlier from different countries. Balanced mesomorph and ectomorphic
mesomorph somatotypes were also reported from some other studies in different weight categories. Therefore,
dominance of relative muscularity in the physique of judoists was evident. Elite judokas from different European
countries had somatotypes: 3.5-5.9-1.8 in Poland (Lewandowska et al. 2011) and 3.29-5.23-2.88 in Serbia
(Milosevic et al. 2017). Another study from Serbia reported somatotypes of non-elite judokas in different weight
categories: 2.08-4.02-3.09 (-73 kg), 2.23-4.89-2.49 (-81 kg), and 2.33-5.50-1.93 (-90 kg) (Roklicer et al. 2020). A
study from Montenegro, among young judokas (21.8+3.9 years of age) also reported somatotype in weight
categories: 2.17-4.56-3.03 (-73 kg), 2.16-6.41-2.32 (-81 kg), and 2.29-6.24-1.82 (-90 kg) (Drapsin et al. 2020).
Muscularity was observed to increase among judokas of higher body weight category. The present study
conformed to the results of previous studies (Drapsin et al. 2020, Roklicer et al. 2020). The pattern of elevated
relative muscularity was reported in a review of somatotype of world top judoists: 2.3-5.6-1.9 (<71 kg), 3.0-6.0-1.7
(71-86 kg), and 4.1-6.2-1.3 (>86 kg) (Claessens et al. 1987). Somatotype of elite male judokas from Iran was 4.0-
4.8-2.6 (Shariat et al. 2017). Reports on somatotype of judokas in Latin American countries represented Brazil 2.9-
6.4-1.9 (Marinho et al. 2016), Colombia 3.5-6.24-1.5 (elite judokas) (Monterrosa Quintero et al. 2019), and Cuba
4.57-6.16-1.5 (elite athletes) (Rodriguez 2013). In general, relatively lower percentage body fat, increased fat-free
mass, and maximal strength and muscle endurance are the relevant physical conditions for mixed aerobic and
anaerobic exercise by the judo athletes (Franchini et al. 2011). The non-elite male judokas in the present study
showed similar endomorphic mesomorph somatotype (3.36-5.74-1.59) as reported by most of the previous studies
across the world; muscularity of the judoists was also found to increase in the higher weight categories: 2.82-5.11-
2.36 (=73 kg), 3.53-5.47-1.62 (<81 kg), and 3.56-6.69-0.91 (<90 kg). Increase of endomorphy with weight category
among judokas of the present study also matched with the findings that have been reported earlier (Claessens et
al. 1987, Lewandowska et al. 2011, Roklicer et al. 2020).

Limitations

It is worthy to mention limitations of the present study. First, the sample was not representative and
relatively smaller. The study design was cross-sectional in nature and did not select male judokas of other weight
categories. The participant judokas in the present study were reasonably tall (175.30 cm) if we consider height of
Mexican adults and particularly in Yucatan (Azcorra and Dickinson 2020, Lépez-Alvarenga et al. 2003). There was
no significant difference of mean height of judokas in three weight categories and due to that reason, HWR of
judokas was lower in the increasingly higher weight categories (lightweight, half-middleweight, and middleweight).
Studies reported taller and heavier judo athletes in higher weight categories (Franchini et al. 2011, 2014). However,
combination of height with higher muscularity may give advantage to the jodukas; this idea will be explored in
future studies where height of judokas in different weight categories will have significant difference, along with their
body proportion (relative leg length, arm span ratio with height) and body composition characteristics (body fat
mass and muscle mass).

Conclusions

The present study contributes important information on the physical characteristics of young adult male
judokas from Yucatan, Mexico that are not commonly reported from this part of the world. Judoists of higher weight
categories were taller, had relatively higher mean values of somatometric dimensions (circumferences, breadths,
BMI, and muscle mass). Somatotype of the participant athletes (endomorphic mesomorph), predominant
muscularity evaluated by mesomorphy and muscle mass, and relatively lower body fatness are the principal
findings of the present study that matched with the previous reports from different countries. Somatotype was found
to be a more reliable indicator to distinguish between body fatness and leanness in comparison with BMI.
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