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SUMMARY: This study aimed to assess the anthropometric characteristics, body compaosition, and somatotype profiles of elite
male and female Iranian Kabaddi players. A total of 78 players (38 men, 40 women). Measurements taken included stanbodyheight,
mass, sitting height, arm span, and eight skinfold thicknesses. Additional measurements included relaxed arm girth,téezed and
arm girth, waist, hip, and calf circumferences, as well as humerus and femur bi-epicondylar breadths. Body compositidat indices,
mass, body fat percentage, fat-free mass, fat-free mass percentage, body mass index (BMl), waist-to-hip ratio (WHR),tgpd somato
were calculated using standard equations. The average BMI and body fat percentage wér® X8/&% and 8.3t 1.4 % for males and
21+ 2 kg/nt and 17.3t 2.6 % for females. Somatotype values indicated endomorphy-mesomorphy-ectomorphy ratings of 2.5-4.3-2.4
for males and 3.7-1.7-3.0 for females. Significant differences were observed between male and female players acrosslall measure
characteristics, except for subscapular and iliac skinfolds, hip girth, and WEH®REB). The findings suggest that male kabaddi players
are generally well-conditioned, while female players, particularly in terms of lean body mass, may require additionalcgrithitse
results could aid in kabaddi talent identification and training optimization. Given the limited research available on kaaddi p
worldwide, further studies are recommended to enhance the understanding and development of this sport.
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INTRODUCTION

Over the past century, sports science research akcumferences, offers insights into an athlete’s physical
focused on identifying factors that influence athleticapabilities and suitability for specific sports roles (Kumar,
performance and understanding how these factors interd€flL5). This area of science has advanced talent identification,
to shape success in various sports (Carter, 1984; Gomgdermed training, and guided player selection based on
Ezeizaet al, 2019). Anthropometric measurements havphysiological attributes (Eston & Reilly, 2009; Mahexth
become integral to understanding how body structure aatl, 2022).
composition contribute to athletic potential (Ghobetdil,

2013; Knechtle, 2014; Nikolaidet al, 2015; Gomez-Ezeiza Sports scientists and physicians use anthropometric
et al, 2019; Shelkeet al, 2024). Body composition is a methods to assess body composition, monitor physiological
determinant of physical fitness and sports performanaédilities, and predict sports potential (Alagtal, 2015).
(Yanez-Sepulvedat al, 2025). Anthropometry, which Somatotype, an important component of anthropometric
includes measurements such as height, body mass, and bagisessment, categorizes an individual’'s body shape and
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structure. This system, introduced by Sheldon, identifiesnphasized the relationship between somatotype and jump
three primary body types: endomorphic (fat-prone)yerformance, a critical skill for successful raiding in kabaddi.
mesomorphic (muscular), and ectomorphic (lean). Each body

type is recorded on a three-digit scale from 1 to 7, Although many studies have examined the
representing the dominance of each type (Eston & Reillgnthropometric profiles of kabaddi players, research on
2009). Different sports often require specific body shapésanian players is limited, despite Iran’s notable success on
for optimal performance, and research consistently finds ththe international stage. Currently, the Iranian national team
successful athletes align with these somatotype profileanks among the world’s top teams, with impressive
(Masanoviet al., 2019; Roy & Sarkar, 2022). Somatotypingachievements in Asian Games. This success highlights the
is particularly valuable in sports like kabaddi, where athletémportance of understanding the physical and morphological
need particular physique traits for peak performance (Shelgaracteristics of Iranian kabaddi players to enhance training
et al, 2024). In kabaddi, effective players require a mix adind talent identification within the country (Gurule & Muley,
strength, agility, and endurance, qualities that correlate wig019; Rai & Yadav, 2022). This study aims to assess the
specific body compositions and somatotypes (Ali &anthropometric features, body composition, and somatotype
Adhikari, 2014; Sardar & Pandey, 2016). profiles of elite male and female Iranian kabaddi players.

Kabaddi, a traditional contact sport originating ilMATERIAL AND METHOD
India, demands high physical fitness, mental alertness, and
skill. The game involves two teams, where a "raider" enters This cross-sectional study was conducted in
the opponent’s territory to tag players while avoiding tacklesollaboration with the Competition Committee of the
Kabaddi players typically exhibit rapid reaction timesKabaddi Federation. The technical staff including head
advanced neuromuscular coordination, and strong aerobimaches and assistant coaches from teams participating in
capacity, all shown to positively impact performancéhe Premier League were briefed on the study’s objectives
(Khannaet al, 1996; Sathshivart al, 2023). Research on and significance. After obtaining informed consent and
elite and sub-elite kabaddi players indicates that successilding briefings with the athletes at the competition venue,
the sport is linked to specific anthropometric andll measurements were completed over two days.
physiological profiles, such as mesomorphic dominance and
low body fat (Majlesiet al, 2012; Sudhakaat al, 2014). Participants. The study population included all male and
Notably, elite players demonstrate high aerobic and anaerofémale players participating in the Kabaddi Premier League.
capacities, essential for sustaining the game’s intermittefstsample of athletes who volunteered comprised 38 men
bursts of effort (Devaraju & Kalidasan, 2012). (mean age: 2283.2 years) and 40 women (mean age: 22.3
+ 5.3 years). This study was conducted in accordance with
Previous studies have highlighted the uniquéhe Declaration of Helsinki.
anthropometric and physiological attributes necessary for
success in kabaddi. For instance, @el (1982) studied Data Collection
male college-level kabaddi players, finding that their average
body mass, height, and other physical parameters alignd@asurement of Anthropometric Features. All
with the sport’s demands. D&yt al (1993) also showed anthropometric measurements were taken according to the
that elite Indian national kabaddi players displagtandards and equipment approved by the International Society
mesomorphic characteristics and lean body mass well-suitied the Advancement of Kinanthropometry (ISAK) (Marfell-
to the sport’s intense requirements. Khaetal (1996) Joneset al, 2001). The anthropometric features measured
emphasized kabaddi's need for substantial anaerobic capagitiuded standing height, body mass, sitting height, arm span,
and a mesomorphic-endomorphic somatotype with minimahd skinfolds at the triceps, subscapular, biceps, iliac crest,
body fat, reflecting its high energy demands. supraspinale, abdominal, front thigh, and medial calf.
Additionally, measurements of relaxed arm girth, flexed and
More recently, Shelket al (2024) highlighted the tensed arm girth, waist, hip, and calf circumferences, as well
significance of anthropometric measurements iashumerus and femur bi-epicondylar breadths, were recorded.
distinguishing elite Pro Kabaddi League players, showing
that specific body compositions and somatotypes can pred8tidy Composition MeasurementBody fat percentage was
performance potential. Similarly, Roy & Sarkar (2022)alculated using Carter’s six-skinfold equation (Whittingham
identified distinctions in body composition among femalet al, 1992), which includes the total thickness of the six
kabaddi players, which influence playing efficiency andkinfolds at the triceps, subscapular, supraspinale, abdominal,
position suitability. Sathshivarat al. (2023) further front thigh, and medial calf. Other indices, such as body fat
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mass (calculated as body madsody fat % / 100), lean body RESULTS
mass (body mass — fat mass), body mass index (BMlI,
calculated as body mass divided by height squared), and waist- Table | presents a comparative analysis of
to-hip ratio (WHR), were derived (Eston & Reilly, 2009). anthropometric variables between elite male and female
Iranian kabaddi players, including measures of body length,
For body fat percentage: skinfold thickness, girths, and bone breadths. Male athletes
exhibited significantly greater values in stature, arm span,
muscle girths, and skeletal breadths (p<0.001), accompanied
by large effect sizes (Cohen’s d ranging from 1.16 to 2.93),
indicating pronounced sex-based differences. In contrast,
female players demonstrated significantly higher skinfold

. ._measurements across most sites, particularly in the triceps,
Calculating Somatotype.Somatotype was assessed YS9 hdominal, and medial calf regions, reflecting greater

the Heath-Carter method (Eston & Reilly, 2009). Th'%ubcutaneous fat deposition. Notably, no significant

method involves 10 anthropometric variables: standin : -
P Htferences were observed in subscapular and iliac crest

height, .bOdy mass, fqur skmfollds (triceps, SUbSCapul"’lsr(l’§infolds, hip girth, and waist-to-hip ratio. These findings
supraspinale, and medial calf), circumferences of the flexe

nderscore distinct somatic profiles between sexes, which
and tensed arm and calf, and humerus and femur breadihs: L L
. . may have implications for performance optimization and
Somatotype calculations were performed using Somatoty

. . ggx—specific training strategies in Kabaddi
software version 1.2.5 (Miliet al, 2017), and the mean '
somatotype was represented as shown in Figure 1.

Men: body fat % = 0.105% (total thickness of the six
skinfolds) + 2.585

Women: body fat % = 0.1548 (total thickness of the six
skinfolds) + 3.58

Table Il summarizes key body composition indices
Statistical Analyses.All results are reported as mean in elite male and female Iranian kabaddi players. Males
standard deviation. The Shapiro-Wilk test was used to ass€¥§ibited significantly higher values for body mass, fat-free
data normality. An independent t-test was applied to compdf&@ss, fat-free mass percentage, and BMI (p<0.001), with
variables between the two groups (male and female athletddjge to very large effect sizes (Cohen’s d = 1.55 to 4.37).

Statistical analyses were conducted using SPSS softwé@nversely, females showed significantly greater fat mass
version 20. and body fat percentage, along with higher total skinfold

sums (p<0.001), indicating a higher level of subcutaneous
Effect sizes were calculated by dividing the meafat. No significant sex-based difference was observed in
difference by the pooled standard deviation. The magnitudaist-to-hip ratio (p = 0.609). The data highlight distinct
of effect sizes was interpreted as follows: d=0.2 indicateddéfferences in body composition profiles between male and
'small' effect size, d=0.5 a 'medium’ effect size, and d=0.8emale athletes, which may influence physical performance
'large’ effect size (Cohen, 2013). and conditioning strategies in Kabaddi.

Table I. Anthropometric variables by sex in elite Iranian Kabaddi players.

Variables Men Women p-Value Cohen’s dValue
Standing Stature (cm) 179.3+6.4 167.3+6.1 <0.001* 1.91
Lengths Sitting Stature (cm) 95+3.7 82.314.9 <0.001* 2.93
Arm Span (cm) 185+7.7 167.3+6.9 <0.001* 2.42
Triceps sf (mm) 7.742.4 14.7+34 <0.001* 2.38
Subscapular sf (mm) 11.142.3 11+3.3 0.854 0.04
Biceps sf (mm) 4.340.8 5.6+1.8 <0.001* 0.93
Skinfolds lliac Crest sf (mm) 12.5+4.6 11.6+3.7 0.356 0.22
Supraspinale sf (mm) 7.2+1.9 10.443 <0.001* 1.27
Abdominal sf (mm) 10.9+3.9 15.4+4.1 <0.001* 1.12
Front Thigh sf (mm) 10.6+£3.4 19.3+3.8 <0.001* 2.41
Medial Calf sf (mm) 7.1+2 17.8+4.1 <0.001* 3.32
Arm girth relaxed (cm) 31.9+2 27+3.1 <0.001* 1.88
Arm girth flexed and tensed (cm) 34.1+2.1 28.5+3.1 <0.001* 2.12
Girths Waist girth (cm) 77.61£3.5 71+4.8 <0.001* 1.57
Gluteal girth (cm) 94.9+3.4 96.6+4.9 0.075 0.40
Calf girth (cm) 37.9%2 34.6£3.5 <0.001* 1.16
Breadths Humerus breadth (biepicondylar) (cm) 6.610.5 5.3410.5 <0.001* 2.60
Femur breadth (biepicondylar) (cm) 9.740.5 7.5+1.5 <0.001* 1.97

Values are given as mearSD. * significantly different from women valuess(p05).
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Table Il presents the somatotype components, Figure 1 illustrates the mean somatotype distribution
endomorphy, mesomorphy, and ectomorphy, of elite mabé elite Iranian kabaddi players. Male athletes exhibit a
and female Iranian kabaddi players. Statistically significatialanced mesomorphic somatotype (2.4—4.3-2.5), aligned
sex differences were observed across all three componewsith the strength and power requirements of the sport. In
(p<0.05). Male athletes exhibited higher mesomorphgontrast, female players display an ectomorphic-
(4.3t1.1) and lower endomorphy (28.6), reflecting endomorphic profile (3.7-1.7-3.0), indicating higher
greater muscularity and lower fathess compared to femalasliposity and linearity with lower musculoskeletal
Female athletes had significantly higher endomorphpbustness
(3.7+£0.9) and ectomorphy (3tQ.1), suggesting higher
adiposity and linearity. Effect sizes were large foDISCUSSION
endomorphy (d = 1.57) and mesomorphy (d = 2.47), and
moderate for ectomorphy (d = 0.60). These findings indicate This study assessed the anthropometric
distinct somatotype profiles between sexes, with potentigharacteristics, body composition, and somatotype profiles
implications for role-specific demands and talenof elite male and female Iranian kabaddi players. The

identification in kabaddi. findings indicate that male players generally display
physical attributes conducive to
Table Il. Body composition variables by sex in elite Iranian kabaddi players. high-level kabaddi performance,
Variables Men Women  p-Value C(\)/heln sd v_vh|_le fgmale players tend. to show
. alue limitations, particularly in lean
Perceniogoof bocy far(%) 834 1rai6 <000  ae D%y mass. These sex-based
ercentage of body fat (% 31, 312, . . : : : :
Fat mass (kg) 6.4+1.1  10.2¢+2.3  <0.001* o1y  differences align with previous
Percentage of fat-free mass (%)  91.7+1.4 82.7+2.6  <0.001* 4.31 rese{imh ~suggesting distinct
Fat-free mass (kg) 70.1+5 48.7+48  <0.001* 437  physiological ~and  body
Body mass index (kg/fh 23.8+1.6 212 <0.001* 1.55 composition requirements for
Sum of 6 skinfolds (mm) 54.6+13 88.8+17 <0.001* 2.26 optimal kabaddi performance in
Waist-to-hip ratio 0.840.1 0.9+1.1 0.609 0.13

Sarkar, 2022; Shelket al, 2024).

Values are given as mearSD. * significantly different from women values(p05).

Kabaddi is a high-intensity,

Table Ill. Somatotype variables by sex in elite Iranian kabaddi players. contact sport combining elements
Variables Men Women p-Value Cohen'sd Value of wrestling, judo, rugby, and
Endomorphy (points) 2.5+0.6 3.740.9 <0.001* 1.57 gymnastics, demanding both
Mesomorphy (points) 4.3+1.1 1.7+1 <0.001* 2.47 . ' L

Ectomorphy (points) 2.4+0.9 3.0+1.1 0.016* 0.60 physical robustness and agility

(Prasad, 2002). In this study, male

players had significantly greater

R height and body mass compared to females (average height

@WMen of 179.3 cmvs. 167.3 cm, and body mass of 76.4vg

@wemen 58 9 kg). Comparisons with Indian male kabaddi players,
who have reported average heights of 174.3 cm and body
masses around 75.5 kg, suggest regional and training factors
may play a role (Det al, 1982; Deyet al, 1993). The
higher values observed in Iranian players may reflect
advancements in talent identification and enhanced training
protocols in the premier league (Sardar & Pandey, 2016).

Values are given as mearSD. * significantly different from women values(p05).

A notable finding is the lower body fat percentage
in Iranian male players (8.3 %) compared to their Indian
counterparts (17.6 %), which could be attributed to
differences in training intensity and nutritional practices
(Sathshivanet al, 2023). Female players in this study had
a body fat percentage of 17.3 %, typical for athletic

: populations but indicating a need for further lean mass
Fig. 1. Somatotype by sex in elite Iranian kabaddi players. development to enhance performance. Previous research
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supports that low lean mass can limit strength amath similar athletic populations (Devaraju & Kalidasan,
endurance in female players, both of which are critical f@&012; Yallappa, 2020).
kabaddi (Majleset al, 2012; Ali & Adhikari, 2014).
Given the limited research on female kabaddi
Regarding somatotype, Iranian male playerplayers, this study provides valuable baseline data to guide
exhibited a balanced mesomorphic profile (2.4—4.3-2.8glent identification and training practices. Future studies
advantageous for meeting the strength and power demastsuld examine the impact of customized training and
of kabaddi. This contrasts with the ectomorphichutrition programs on performance and anthropometric
mesomorphic somatotype (1.7-5.2—-3.8) found amorudparacteristics in kabaddi players across various skill levels
Indian male players, likely reflecting regional differenceand regions. Broadening research to include diverse
in training focus and selection criteria (Detyal, 1993; populations will improve global understanding of kabaddi’s
Kumar, 2015). Female players in this study showed ghysical demands, supporting the sport’s development
ectomorphic-endomorphic profile (3-1.7-3.7), anternationally (Mahesht al, 2022; Rai & Yadav, 2022).
combination that could hinder agility and endurance, both
essential in kabaddi. This observation aligns with studies Despite its contributions, this study has several
advocating for targeted strength training and, if necessaliyitations. First, the sample was restricted to players from
supplementation to optimize female athletic performandbe Iranian Kabaddi Premier League, which may limit the
(Sudhakaet al, 2014; Gurule & Muley, 2019). generalizability of the findings to players in other countries
or competitive levels. Additionally, the cross-sectional
Comparisons with previous studies suggest that tldesign precludes establishing causal relationships between
Iranian Premier League players in this study possess highathropometric and body composition attributes and player
levels of anthropometric attributes than those observedperformance. Other factors, such as training regimens,
earlier cohorts, likely due to the integration of sportdietary habits, and socioeconomic status - which may
science and anthropometric profiling in athleteignificantly influence physical characteristics and
development over recent decades (Ghokadil, 2013; performance - were not controlled or assessed. Continuous
Nikolaidis et al, 2015). Sex-specific physiological andlongitudinal studies are recommended to capture changes
functional adaptations could also explain the differencewer time and better evaluate the effects of interventions
in body composition; while male players benefit fronon kabaddi players’ body composition and somatotype.
enhanced strength and conditioning programs, female
players may require tailored interventions to boost leddONCLUSIONS
muscle mass and reduce adiposity (Majesal, 2012;
Mahestet al, 2022). Such approaches mirror findings from This study provides valuable insights into the
other sports, where lean mass and somatotype correlatehropometric, body composition, and somatotype
positively with performance in roles demanding physicalharacteristics of male and female players in Iran’s Kabaddi
strength (Knechtle, 2014; Kumar, 2015). Premier League. Male players exhibited balanced
mesomorphic somatotypes and favorable body
Significant sex differences emerged across mosbmposition metrics, supportive of optimal kabaddi
anthropometric and somatotype variables, with thgerformance, which demands speed, strength, and agility.
exceptions of subscapular and iliac crest skinfolds, hip contrast, female players displayed less advantageous
circumference, and waist-to-hip ratio. Higher body fatomatotypes (ectomorphic endomorph) and lower lean
percentages among female players align with general trefitgly mass, which may impact performance and could be
in athletic populations, and competitive weight limits inmproved through strength training and nutrition
kabaddi (80 kg for males and 70 kg for females) refleatterventions.
sport-specific physiological demands (Masan®tial,
2019; Roy & Sarkar, 2022). Comparisons with the literature suggest that Iranian
Premier League players have achieved more favorable
These findings underscore the importance of seanthropometric profiles than college or national-level teams
specific training programs. While male players generaliy other regions, likely due to refined talent identification
exhibited an optimal physical profile, female playersand the integration of sports science. These findings can
particularly those with lower lean body mass, could benefitfform talent identification, training strategies, and
from strength and conditioning interventionsdevelopment programs in kabaddi, particularly for female
Implementing targeted resistance training could improwethletes, by emphasizing the need to enhance body
muscle mass and performance, as evidenced by reseammmposition and muscle mass. Future research involving
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