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Abstract

Background. Kho-Kho, a traditional Indian sport, has separate roles for runners and chasers, each requiring unique
physical attributes. Research on the specific physical and anthropometric characteristics of players in this position

is limited, highlighting the need for this study to optimize performance at the national level.

Objectives. The study aimed to investigate the differences in physical and anthropometric parameters between
national level male Kho-Kho players categorized as Runners and Chasers.

Materials and methods. A total of 200 male Kho-Kho players, aged 17 to 21 years, were selected for the study.

The participants were divided into two groups: 100 Runners (average age 19.21 £ 1.15 years) and 100 Chasers
(average age 19.29 + 1.19 years). The physical attributes measured included body weight, height, BMI, arm length,
sitting height, chest girth, thigh girth, calf girth, and skinfold thickness at the biceps, triceps, subscapular, and
suprailiac regions. The body fat percentage was calculated using the skinfold measurement technique. Data collection
tools included a weighing scale for body weight, a flexible metal tape for circumferences and arm length, and

a stadiometer for height and sitting height. The mean and standard deviation were computed for each parameter,
and an independent samples t-test was used to compare the two groups.

Results. The findings revealed significant differences in weight, BMI, chest, thigh, and calf circumferences, with
Chasers having higher values. In contrast, Runners exhibited greater arm length and sitting height. Additionally,
there was no considerable difference in height between Runners and Chasers.

Conclusions. The study concluded that Chasers tend to have higher body weight, BMI, and larger circumferences in
the chest, thigh, and calf regions, which may be advantageous for their role. Conversely, Runners benefit from longer
arm lengths and greater sitting height, which may aid in evading Chasers. These findings suggest that role-specific
physical attributes should be considered in training and player selection to enhance performance in Kho-Kho.
Keywords: anthropometry, body composition, chasers, Kho-Kho, physical attributes, runners.

Introduction

Kho-Kho, one of India’s oldest traditional team sports,
has a rich history rooted in the country’s cultural heritage,
continues to attract youth even today, maintaining its
popularity across the country (Suradkar, 2012; Jacob et al.,
2023). It is a dynamic, high-energy game that demands
significant physical and mental stamina. The sport is
structured around running and chasing, with each team
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comprising twelve players, of which nine take the field
initially. The objective is straightforward: chasers aim to
tag the runners of the opposing team, who in turn, strive
to evade being caught. The strategic elements of the game
are complex, as runners, also known as defenders, must
use agility and tactical thinking to avoid being tagged,
while chasers must demonstrate speed, endurance, and
precision (Manohar, 2015). The game’s structure, which
restricts chasers to moving in one direction and necessitates
running around posts to switch sides, further emphasizes
the importance of physical fitness and strategic maneuvering
(Kamlesh, 1998).
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In recent years, there has been a growing interest in
understanding the specific physical and physiological
requirements necessary to excel in different playing positions
in Kho-Kho. This interest stems from the recognition that
different roles within the game—chasers and runners—may
require distinct physical attributes. For instance, chasers
might benefit more from enhanced speed, strength, and
endurance, while runners might rely heavily on agility,
flexibility, and quick reflexes (Thirumangal, 2013). The
identification of these role-specific attributes is crucial not
only for optimizing individual performance but also for
refining training methods and selection criteria (Kansal et
al., 1986; Malhotra et al., 1972).

Adequate hand size, including measurements like shape
and length, is essential for strength, precision, and overall
athletic performance in court sports (Rahman & Sharma,
2024a) Morphological characteristics are particularly sig-
nificant in this context because they are largely determined
by genetic factors, and a well-established relationship exists
between an athlete’s morphology and their performance in
sports (Norton & Olds 2001). Different body types—wheth-
er in terms of size, shape, or proportions—are known to offer
advantages in various physical activities. Physical index and
body proportions based on anthropometric measurements
are vital for assessing player performance in team sports,
where specific physical traits are essential for different posi-
tions to achieve optimal results (Rahman & Sharma, 2024b).
Recent studies have further confirmed that specific anthro-
pometric and somatotype characteristics can provide a com-
petitive edge in sports like Kho-Kho, where the interplay
between speed, agility, and endurance is critical (Phukon et
al., 2023 and Deepak et al., 2022). Shelke’s (2024) study iden-
tifies distinct anthropometric traits in elite Kabaddi players,
with raiders being taller and defenders having higher me-
somorphy. These insights emphasize the need for position-
specific training to optimize player development based on
their physical profiles. Researcher Thirumangal (2013) em-
phasized that understanding these correlations can serve asa
foundation for identifying the ideal physical profiles for ath-
letes in different roles, potentially leading to more targeted
training programs and improved performance outcomes.

Moreover, the evolving nature of sports science has
brought to light the importance of tailored fitness regimens
that cater to the unique demands of each sporting position.
For Kho-Kho, this means that both chasers and runners might
require different training focuses to maximize their potential.
Chasers, for example, may need to prioritize explosive power
and linear speed, whereas runners might benefit from agility
drills and exercises aimed at enhancing reaction time and
lateral movement (Kamlesh, 1998; Manohar, 2015). The
impact of these tailored fitness approaches is evident in
the enhanced performance levels observed in athletes who
undergo specialized training programs designed to suit their
specific roles within the sport.

The game of Kho-Kho demands a unique combination
of physical capabilities, requiring Runners and Chasers to
excel in speed, agility, strength, and strategic maneuvering.
Despite these specific demands, limited research has been
conducted to compare the physical and anthropometric
attributes of players in these positions. Understanding these
differences is crucial for optimizing performance, as tailored
physical characteristics may offer a competitive edge in each
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role. This study aims to bridge this gap by analyzing and
comparing the physical attributes of national-level male
Kho-Kho players in these two roles, providing valuable
insights that could enhance training, selection, and overall
performance in the sport.

Material and Methods

Participants

A sample of 200 National-level male Kho-Kho players,
aged 17 to 21 years, was selected. This sample included
100 Runners (average age 19.21 + 1.15 years) and 100
Chasers (average age 19.29 + 1.19 years). The participants
were randomly chosen from active Kho-Kho training centers
located in various regions of Delhi and Haryana, India.
All subjects were in good physical condition and regularly
participated in Kho-Kho.

Instruments and Measurement

The study employed various instruments to measure
physical and anthropometric variables. These included
a weighing scale for body weight, a stadiometer for mea-
suring height and sitting height, and a flexible metal tape
for measuring arm length and various girths (chest, thigh,
and calf). Skinfold measurement was taken using a skinfold
caliper to assess thickness at the biceps, triceps, subscapular,
and suprailiac regions. The body fat percentage was calcu-
lated using these four skinfold measurements, applying the
Durnin and Womersley equation (1974).All instruments,
including the measuring tapes, stadiometer, weighing scale,
and skinfold caliper, were calibrated to ensure accuracy.

Statistical Analysis

Descriptive statistics, specifically the mean and
standard deviation, were used to describe the physical
and anthropometric variables of Runners and Chasers.
To compare the differences between these groups, an
independent samples t-test was employed. The level of
significance for the statistical tests was set at p < 0.05.

Results

An independent samples t-test was conducted to
compare the physical attributes between runners and
chasers. The results indicated that chasers had significantly
higher weight, t( = 3.132, p = .002; BMI, t(45) = 4.330,
p = .000; chest circumference, t = 2.546, p = .012; thigh
circumference, tio5 = 3.545, p = .000; calf circumference,
toog) = 4.882, p = .000; and body fat percentage, tg5 = 2.463,
p = .015, compared to runners. Conversely, runners had
significantly longer arm length, t;e = 3.538, p = .001, and
greater sitting height, t,4 = 6.242, p = .000, than chasers.
There was no significant difference in height between the
two groups, tes = 0.445, p = .657 (table 1, 2; fig. 1).

Discussion

The study aimed to investigate differences in physical
and anthropometric parameters between national-level
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Table 1. Descriptive Statistics of Runners and Chasers

Variables Groups Mean Std. Deviation Minimum Maximum

Runner 19.21 1.15 17.00 21.00
Age (yr)

Chaser 19.29 1.19 17.00 21.00

Runner 168.88 6.31 156.30 186.20
Height (cm)

Chaser 168.45 6.16 156.30 187.00

Runner 55.95 7.51 43.50 84.00
Weight (kg)

Chaser 59.43 8.40 26.60 88.00

Runner 19.61 2.36 14.68 25.64
BMI(kg/m?)

Chaser 21.03 2.31 17.17 27.00
Chest Runner 84.89 5.09 70.00 98.00
Circumference (cm) Chaser 86.59 4.87 72.00 98.00

Runner 77.08 2.55 71.10 82.30
Arm Length (cm)

Chaser 75.91 2.14 71.10 80.90

Runner 92.89 3.47 85.97 102.41
Sitting Height (cm)

Chaser 89.77 3.58 82.97 99.41
Thigh Runner 48.02 4.76 39.50 65.50
Circumference (cm) Chaser 50.45 4.71 41.40 67.40
Calf Runner 32.46 2.73 22.60 41.20
Circumference (cm) Chaser 34.32 2.73 24.50 43.10

Runner 10.92 1.86 6.35 14.22
Body Fat (%)

Chaser 11.55 1.76 7.24 14.70

Table 2. Independent t-test comparing physical attributes between runners and chasers

Variable Groups n Mean MD df t Sig.
Runner 100 168.88

Height 0.39 198 0.445 0.657
Chaser 100 168.45
Runner 100 55.95

Weight 3.51 198 3.132 .002%
Chaser 100 59.43
Runner 100 19.61

BMI 1.42 198 4.330 .000*
Chaser 100 21.03
Runner 100 84.89

Chest Circumference 1.77 198 2.546 .012%
Chaser 100 86.59
Runner 100 77.08

Arm Length 1.74 198 3.538 .001*
Chaser 100 75.91
Runner 100 92.89

Sitting Height 3.09 198 6.242 .000*
Chaser 100 89.77
Runner 100 48.02

Thigh Circumference 2.37 198 3.545 .000*
Chaser 100 50.45
Runner 100 32.46

Calf Circumference 1.88 198 4.882 .000%
Chaser 100 34.32
Runner 100 10.92

Body Fat 0.631 198 2.463 .015*
Chaser 100 11.55

*Significant at 0.05 level
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Fig. 1. Comparison of Physical Characteristics between Runners and Chasers

male Kho-Kho players categorized as Runners and Chasers.
Results indicated that Chasers had significantly higher
weight, BMI, chest circumference, thigh circumference,
calf circumference, and body fat percentage compared to
Runners. Conversely, Runners had longer arm lengths and
greater sitting heights, though height differences were not
significant. These findings highlight that physical attributes
suchasbody composition and limb measurements are crucial
for performance in Kho-Kho, reflecting the importance
of specific biomotor abilities like speed, agility, and power
(Kumar and Arumugam, 2018).

Consistent with Kumar and Arumugam (2018), the study
emphasizes the importance of speed, agility, and power in
Kho-Kho performance, highlighting these biomotor abilities
as crucial for success in the sport. The comparison with Rick-
ta et al. (2024), shows that Kho-Kho players possess slightly
longer leg lengths and lower body fat percentages compared
to football players, suggesting a potential physical advantage
that could influence their performance. Furthermore, Jaiswal
(2014) supports these observations by noting that Kho-Kho
players exhibit greater height and lean body mass, contribut-
ing to their enhanced athleticism. The findings underline the
lean and muscular physique of Kho-Kho players, which may
be pivotal for their effectiveness in the sport.

Research by Bhati et al. (2023) and Mahapatra and Ab-
hinandan (2023) emphasizes the importance of fluid intake,
sleep quality, and lean body mass as critical factors in opti-
mizing Kho-Kho performance, with fluid intake enhancing
speed and sleep and lean mass supporting agility and power.
These findings highlight the value of training programs that
integrate hydration, nutrition, and sleep quality to improve
athletic outcomes. Consistent with Taye et al. (2024), this
research reinforces the importance of nutrition education,
advocating for balanced fat intake and addressing nutri-
tional deficiencies, which can promote both immediate per-
formance gains and long-term health benefits for athletes.
The moderate correlation between speed and agility, with a
stronger relationship observed in boys, suggests that while
these attributes are essential for Kho-Kho, their impact may
vary by gender. The studies by Mahapatra and Abhinandan
(2023), along with Mola and Shaw (2024a, 2024b), provide a
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comprehensive framework for talent development and iden-
tification in athletic practice. Mahapatra and Abhinandan
(2023) highlight a moderate correlation between speed and
agility, crucial for distinguishing performance roles between
Runners and Chasers. Meanwhile, Mola and Shaw (2024a)
emphasize long-term development, quality preparation, and
a supportive environment, while Mola and Shaw (2024b)
propose a multi-dimensional approach to talent identifica-
tion, focusing on anthropometric, sociological, physiologi-
cal, psychological, and technical predictors. Together, these
studies offer valuable insights that support targeted training
and effective talent identification to enhance Kho-Kho play-
ers performance.

Conclusions

The study identified significant physical differences
between Runners and Chasers in National-level Kho-Kho
players. Chasers tend to have higher weight, BMI, and larger
chest, thigh, and calf circumferences, along with greater
body fat, indicating greater mass and stability. Runners,
however, have longer arm lengths and greater sitting height,
quick reflexes skills. The lack of difference in height suggests
it is not a key factor in role performance. Based on these
findings, it is recommended that training and selection be
tailored to the specific physical demands of each role to
optimize team performance.
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MopiBHANBHMI aHani3 BigMiHHOCTEN Pi3NUYHNX XapaKTepUCTUK
yonosgikKiB-rpasuiB y Kxo-Kxo wopao nosuuin rpm

Capira T’ ari'**“PE; Anin Kymap Banaik'°PE, Monika Bacymxa'ABCPE,
Ieccanen Bace Moma?‘PE

!leniiicbKnit yHiBepcuTeT
*YuiBepcurer AM60

ABTOpPCHKMIT BKIAJ: A — Au3aiiH gocmipkenHs; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip kowrtis

Pegepar. Crarts: 6 ., 2 Tabm., 1 puc., 22 mxepena.

Icropia muranna. Kxo-Kxo - Tpagyuiitanit iHAificbKuit BUJ, CIOPTY, 11O CK/IaJIA€ThCA 3 BUKOHAHHA OKPeMMX QYHKIIIN [
6iryHiB Ta JIOBIIiB, KOXKHA 3 IKMX BUMATa€ Bifi TPaBI{iB HASBHOCTI YHIKaNMbHNX (PisndHMX skocTeil. HaykoBi mpari mopmo crerpudiv-
HYX Bi3MYHNX Ta aHTPOIIOMETPUYHMX XapAaKTEPUCTIK IPaBIIiB 3a3HAYEHO] ITO3NLT MAal0Th 0OMeXXeHNIT XapaKTep, 110 MiJKPeCIIe
HeoOXiZHICTD IIPOBejeHHS TAKMX JOCTIIKEHb 3a/I/Is1 OTUMI3allil pe3y/IbTaTUBHOCTI Ha HAI[iOHA/IbHOMY PiBHI.

Mera gocnimKeHHA. [JoCTi)KeHHA Ma/Io Ha MeTi BUBYUTY BiMiHHOCTI Y pi3V'YHUX Ta aHTPOIIOMETPUYHMX [TapaMeTpax Mix
vonoBikamu-rpaBusmMu y Kxo-Kxo HarjioHanbHOro piBHS, sKi IOAIISIOTHCS Ha KaTeropil «6iryHiB» Ta «I0BILiB».

Marepianu Ta MeTORM. 3 MeTOIO NIPOBeieHHA NOCIiKeHH:A 6yo Bigibpano 200 rpaBuiB 4o0Bivoi crari, BikoM Bif 17 1o
21 poky. YuacHukiB 6yno posmnopineno Ha asi rpynu: 100 6iryHis (cepepiii Bik 19,21 + 1,15 poky) ta 100 n0BLiB (cepenHiit Bik
19,29 + 1,19 poky). PisuuHi MOKasHMUKIL, [0 BUMipIOBA/INCH, BKIIOYA/IN Macy Tina, 3picT, IMT, TOBXIHY PYK, 3piCT y IOTOXKeHHI
cupgun, 06xBar TPY/HOIL K/TiTKM, 00XBaT CTEroH, 00XBaT IUTOK i TOBIMHY IIKiPHOI CK/IAJIKV Ha 6irjerici, TpMIieIICi, Mifi/TONaTKOBI
i HagKTy6OBiit HingHKaX. PO3paxyHOK BifICOTKOBOTO BMICTY XXIPY B OPraHi3Mi IIPOBOAMBC 3a JOIIOMOTOI0 METOZy BUMipPIOBaHHs
TOBILMHIY LIKIPHOI CKIafKu. [HCTpyMeHTH 360Dy JaHUX BK/IIOYA/IM BAary fi/isl BUMIPIOBAHHS MacK Ti/Ia, THY4YKY MeTa/leBy CTPIuKy
I/1A BUSHAYEHHA OKPY)KHOCTI Ta JOBXXMHI PYK, 2 TAKOXK POCTOMIP [/ BUMIPIOBaHH:A 3POCTY Ta IIOKA3HUKIB 3pOCTY B IIOIOXKEHHI
cupsA4n. 3a KOKHUM IIapaMeTpOM pO3PaXOBYBa/IM Cepe/JHE 3HAUeHHA Ta CTaHJapTHE BiIXM/IEHHS, @ 3 METOIO IIOPiBHAIbHOTO aHa-
i3y FBOX TPyl — BUKOPUCTOBYBA/IN t-KPUTEPIil [/Is1 He3aIeKHUX BIUOIPOK.

Pesynbrarn. 3a pesynbraTaMu JOC/i/PKeHH BCTAHOB/IEHO 3HAYHI BiIMiHHOCTI y MoKasHuKax Baru, IMT, okpy>XHOCTI Tpya-
HOI KJIITKM, CTETOH Ta JINTOK, 30KpeMa, BUIIi IIOKa3HMKY CIocTepiranuca y nosuis. HaromicTp 6iryHy Manm 6i/1blii mokasHUKN
TOBXVHU PYK i 3pOCTY y IIONIO>KeHHi cupassan. KpiM Toro, He criocTepiranocs CyTTEBOI pisHUIII Y TOKa3HUKAX 3POCTY MK 6iryHamu
Ta JIOBLIAIMM.

BucHoBKu. 3riffHO 3 pe3ynbTaTaMy ZOCTIKEeHHs 0Y/I0 BU3HAYEHO, IO JIOBI, AK IIPaBMUIO, MAIOTh Oimblry Macy Tima, IMT
Ta BUIII TOKa3HUKY OKPYXXHOCTe! Ji/ITHOK IPYAHOI K/IiITKM, CTEFOH Ta JINTOK, 110 MOXKe Oy Ty IepeBaroko /i1 BUKOHAHHS IXHbOI
¢yuxuii y rpi. HaromicTb 6iryHn oTpuMyIOTh epeBary Bifi 61/Ib1IOT JOBKUHM PYK i BUIINX TOKA3HNUKIB 3POCTY B MOMIOXKEHHI C1i-
IA4H, 10 MOKe CIIPUATY YHUKHEHHIO /1oBLiB. OTpuMaHi aHi cBif4aTh Ipo HeoOXigHICTb BpaxXyBaHHs criennivHMX IS IEBHOT
byHKIT QisMYHMX XapaKTepPMCTUK ITif 9Yac TPeHYBaHb Ta BiflOOPy IpaBIiiB 3 MeTOIO IiIBUIIIEHH:A pe3yabTaTuBHOCTI rpn Kxo-Kxo.

Kiro4oBi croBa: aHTpomnomeTpisi, KOMIIO3uLis Tina, noBIi, Kxo-Kxo, disndni xapakrepuctukm, 6iryHu.
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