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Abstract

The purpose of this study to find out the relationship of selected physical and angular kinematical variables with the
performance of toe-touch skill among male kabaddi players (raiders).

Materials and methods. One hundred male raiders were selected for this study. The age of the participants ranged
between 18 and 25 years. The selected physical variable, i.e. lower extremity explosive strength was measured by

the standing broad jump test. Selected angular kinematical variables were measured by the software ‘Kinovea
version-0.9.3> The toe-touch skill performed by raiders was measured by three experts’ rating. The inter-rater
reliability of the scores awarded by the experts to the participants was tested by Cohen’s Kappa test and the Kappa

coeflicient was found significant.

Results. Spearman’s rank correlation revealed that there was significant correlation in case of lower extremity
explosive strength (rs = 0.259, p = 0.009), angle at leading leg ankle joint (rs = 0.327, p = 0.001) variables and there
was no significant correlation in case of angle at trailing leg ankle joint (rs = 0.016, p = 0.871), angle at leading

leg knee joint (rs = 0.23, p= 0.823), angle at trailing leg knee joint (rs = -0.171, p = 0.089) and angle at hip joint

(rs =-0.195, p = 0.052) variables with the performance of toe-touch skill in kabaddi.

Conclusions. The study concludes that lower extremity explosive strength and the angle at the leading leg ankle joint
positively contribute to toe-touch skill performance in male kabaddi players.
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Introduction

Kabaddi, native to the Indian subcontinent with its
history dating back to 4000 years, is a contact sport played
by two teams of five to seven players each (Kukreja, 2022).
Kabaddi is a game which combines the actions of wrestling,
judo, rugby and gymnastics. The important body move-
ments in this game involve catching, holding, locking and
jumping (Shobha & Jyoti, 2022).
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We all know that physical fitness is the basic founda-
tion that supports athlete achievement. Without adequate
physical fitness, athletes cannot perform techniques well
and maximally. (Erliana & Hartoto, 2019; Tirtayasa et al,
2020; Piyana et al, 2020). Physical fitness in kabaddi sports
consists of cardiovascular endurance, hand muscle strength,
leg muscle strength, back muscle strength, shoulder muscle
strength, arm muscle endurance, explosive power, agility,
and reaction speed (Santika & Subekti, 2020).

The term biomechanics combines the prefix bio, mean-
ing “life,” with the field of mechanics, which is the study of
the actions of forces. Kinematics and kinetics are further
subdivisions of biomechanical studies (Hall, 2019). Angular
kinematics describes angular motion, or motion involving
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Table 1. List of variables

S.N. Variables Explanation

1. Explosive strength An ability of the muscle to overcome resistance with high speed

2. Angle at leading leg ankle A movement of joint where lateral malleolus is an axis and fibular head and fifth metatarsal are two
joint arms.

3. Angle at trailing leg ankle A movement of joint where greater trochanter is an axis and lateral-epicondyle of femur and midline
joint of the pelvis are two arms.

4. Angle at leading leg knee A movement of joint where lateral-epicondyle of the femur is an axis and greater trochanter and
joint lateral malleolus are two arms.

5. Angle at trailing leg knee A movement of joint where lateral-epicondyle of the femur is an axis and greater trochanter and
joint lateral malleolus are two arms.

6. Angle at hip joint
of the pelvis are two arms.

7. Toe-touch skill

A movement of joint where greater trochanter is an axis and lateral-epicondyle of femur and midline

A skill performed by a raider to touch opponent’s toe by his toe.

rotations like swings, spins, and twists. Angular kinematics
describes the rotation of the whole body, like when a diver
or gymnast performs a spin in the air, or the rotation of
individual body segments, like when you bend or straighten
your forearm at the elbow (McCaw, 2014).

Biomechanical measurement allows for precise, quan-
tifiable examination of technical features, which then be-
comes a benchmark of a training program and seems to be a
factor in effective training design, particularly if it concerns
detecting the degree of performance expertise and assessing
it as part of an athlete’s growth process, as well as adopting
Kinesiological operators and modelling methodical meth-
ods” (Akhtar & Bej, 1997).

Researchers have conducted various studies to deter-
mine the relationship between physical, anthropometric,
physiological and psychological variables and kabaddi play-
ers playing ability (Devaraju & Needhiraja, 2012; Johnson,
2016; Pandey & Sardar, 2016). But the number of studies de-
scribing the relationship of particular domain variables with
a particular skill performance in kabaddj, is very few. There
is a significantly smaller number of biomechanical studies
on kabaddi (Ram, 2019a,b; Ram & Singh, 2021a,b). Hence,
this study was conducted to determine the relationship be-
tween selected physical and angular kinematic variables and
toe-touch skill performance (TTSP).

Material and Methods

Study participants

One hundred male raiders who at least participated in
inter-college level competition were selected for this study
by purposive sampling technique. The age of the participants
ranged from 18-25 years. All the participants had knowl-
edge and training experience in kabaddi. They were selected
from various kabaddi academies of four states of India: Pun-
jab, Himachal Pradesh, Haryana and Uttarakhand, and one
union territory: Chandigarh. Prior permission was taken
from coaches of kabaddi academies before data collection.
The participants also signed a written consent form to par-
ticipate in the study.

A total of 6 variables (1 physical + 5 angular kinematical
variables) were selected in this study (Table 1).

Raiders (100)

Inter-
College (18)

State Level
(15)

Junior
National
(47)

Senior
National
(20)

Fig. 1. Description of sampling plan

Procedure

All the participants were informed in detail about the
research protocol and the basic characteristics of the study.
No unique motivation technique was used to motivate the
players before data collection. All the participants executed
the same protocol under the same circumstances and were
guided by the researcher. The measurement of lower extrem-
ity explosive strength was taken with a standardized test,
i.e. standing broad jump test, and the measuring unit was
centimeter. Each participant got three chances to perform
the test, and the best one was taken as a score.

To measure the performance of the toe-touch skill of
raiders, instructions were given to raiders that they have to
raid on the opponents side and perform a toe-touch skill.
Appropriate time was given to raiders and defenders for gen-
eral and specific warm-ups. A Match situation was created,
and the raiders were asked to raid. Three raids were given
to every raider, and the best one was considered. The per-
formance of every raid was recorded by Y1-Action Camera
with a speed of 240fps (Figure 2).

The measurements of selected angular kinematic vari-
ables were extracted from the skill performance videos using
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Table 2 Description of selected tools and their measuring
units

S.N. Variable Tool Measuring
Unit
1. Explosive strength Standlng broad Centimeter
jump test

2. Angle.a'E leading leg Kinovea Software  Degree
ankle joint

3. Angle.aF trailing leg Kinovea Software ~ Degree
ankle joint

4. Ar}gle at leading leg knee Kinovea Software ~ Degree
joint

5. Apgle at trailing leg knee Kinovea Software ~ Degree
joint

6. Angle at hip joint Kinovea Software ~ Degree

7. Toe-Touch Skill Rating Scale Points
Performance

Fig. 2. Participant performing Toe-Touch skill

the software ‘Kinovea version-0.9.3” following the guideline
mentioned by Gogoi & Rajpoot (2019).

After completing the data collection process, research-
ers contacted kabaddi experts and explained the purpose of
this study and their role in rating the participants according
to their performance. The rating scale was given to each ex-
pert before starting the evaluation process (Table 3). The re-
corded videos of participants’ performances were shown to
three experts for rating purposes. All experts had a diploma
in coaching in kabaddi and participated in national-level
competitions. Experts’ inter-rater reliability was tested using
Cohen’s Kappa inter-rater reliability test and found signifi-
cant (Kvélseth, 1989). The average of the total scores given
by the participants was taken as the final performance score
for the participants.

Table 3. Explanation of Rating Scale

S.N. Comment Score
1 Very Good 5
2 Good 4
3. Average 3
4 Satisfactory 2
5 Poor 1

Statistical Technique

Descriptive statistics, i.e., the median, inter-quartile
range, was calculated. According to the nature of the data,
the non-parametric test ‘Spearman Rank Correlation’ was
employed to find out the relationship between TTSP and an-
thropometric variables with the help of SPSS-software ver-
sion 23. The level of significance was set at 0.05 (Zar, 2005).

Results

Table 4 shows the median and inter-quartile range val-
ues of skill performance scores and selected physical vari-
ables. Median and inter-quartile range values of performance
scores and variables are 3 (1) and 229 (25.75) respectively.
It also exhibited a significant relationship of lower extremity
explosive strength variable (rs = 0.259, p = 0.009) with toe
touch skill performance at 0.01 level.

Table 4. The relationship of the selected physical variable
with the performance of toe-touch skill

S.N. Variable Median IQR ‘¢’ value p(_::gh;e
1. Performance Scores 3 1 - -
2. Explosive Strength 229 2575 0.259 0.009**

Note: IQR= Inter Quartile Range;** Denotes significant rela-
tionship at 0.01 level of significance

Table 5 shows the median and inter-quartile range val-
ues of skill performance scores and selected angular kine-
matical variables. Median and inter-quartile range values of
performance scores, angle at leading leg ankle joint, angle
at trailing leg ankle joint, angle at leading leg knee joint,
angle at trailing leg knee joint and angle at hip joint vari-
ables are 3 (1), 137 (28.50), 66.50 (20), 173 (10.75), 45.50
(32.75) and 149 (24.50) respectively. It also shows that there
is an insignificant relationship of angle at trailing leg an-
kle joint (rs = 0.016, p = 0.871), angle at leading leg knee
joint (rs = 0.023, p = 0.823), angle at trailing leg knee joint
(rs = -0.171, p = 0.089) and angle at hip joint (rs = -0.195,

Table 5. The relationship of selected angular kinematical
variables with the performance of toe-touch skill

S.N. Variable Median IQR ‘r’ value p-v.alue
(sig.)

L. Performance Scores 3 1 - -

2. Angle at leading leg 137 28.50 0.327  0.001**
ankle joint

3. Angle at trailingleg  66.50 20 0.016  0.871
ankle joint

4. Angle at leading leg 173 10.75 0.023  0.823
knee joint

5. Angle at trailingleg ~ 45.50 32.75 -0.171  0.089
knee joint

6. Angle at hip joint 149 24.50 -0.195  0.052

Note: IQR= Inter Quartile Range; ** Denotes significant rela-
tionship at 0.01 level of significance
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p = 0.052) with toe touch skill performance with toe-touch
skill performance at 0.05 level of significance and signifi-
cant relationship of angle at leading leg ankle joint variable
(rs = 0.327, p = 0.001) with toe-touch skill performance at
0.01 level of significance

Discussion

There is evidence that physical variables contribute sig-
nificantly to the playing ability of male kabaddi players and
angular kinematical variables contribute to the playing abil-
ity of sports events (Devaraju & Needhiraja, 2012; Kelmendi,
Miftari & Tekin, 2021).

This study aimed to determine the relationship of se-
lected physical and angular kinematic variables with the per-
formance of toe-touch skills among male kabaddi players
(raiders). One physical variable: lower extremity explosive
strength, and five angular kinematical variables: angle at
leading leg ankle joint, angle at trailing leg ankle joint, angle
at leading leg knee joint, angle at trailing leg knee joint and
angle at hip joint were taken in this study.

The result showed a significant relationship (rs = 0.259,
p = 0.009) between the lower extremity explosive strength
variable and TTSP. The result of this finding is supported by
the study by Pandey and Sardar (2016), where they found a
significant correlation between the lower extremity explo-
sive strength variable and the playing ability of university-
level kabaddi players.

The result showed a significant relationship (rs = 0.327,
p = 0.001) between angle at leading leg ankle joint variable
and TTSP. The result of this finding is supported by the study
conducted by Bisht & Kumar (2020) where they found that
there was significant correlation between angle at leading leg
ankle joint variable during execution phase and accuracy of
tennis serve.

The result showed that there was an insignificant rela-
tionship (rs = 0.016, p = 0.871) between angle at trailing leg
ankle joint variable and TTSP. The result of this finding is
supported by the study conducted by Rathod (2018) where
he found that there was an insignificant correlation between
angle at ankle joint variable and race walk performance.

The result showed that there was an insignificant rela-
tionship (rs = 0.023, p = 0.823) between angle at leading leg
knee joint variable and TTSP. The result of this finding is
supported by the study conducted by Bisht & Kumar (2020)
where they found that there was an insignificant correlation
between angle at leading leg knee joint during execution
phase variable and accuracy of tennis serve.

The result showed that there was an insignificant rela-
tionship (rs = -0.171, p = 0.089) between angle at trailing
leg knee joint variable and TTSP. The result of this find-
ing is supported by the study conducted by Rathod (2018)
where they found that there was an insignificant correla-
tion between angle at knee joint variable and javelin throw
performance.

The result showed that there was an insignificant rela-
tionship (rs = -0.195, p = 0.052) between angle at hip joint
variable and TTSP. The result of this finding is supported by
the study conducted by Bisht & Kumar (2020) where they
found that there was an insignificant correlation between
angle at hip joint variable during preparatory phase and ac-
curacy of tennis serve.

The results of the selected physical variable are similar
to studies earlier conducted in kabaddi and showed that ex-
plosive strength plays an important role in the playing ability
of kabaddi. In the case of angular kinematical variables, no
study defines the relationship of angular kinematical vari-
ables with kabaddi playing ability. The results of this study
state that the angle at the leading leg ankle joint positively
correlates with toe-touch skill performance in kabaddi.

Conclusion

The study concludes that increasing the lower extrem-
ity’s explosive strength positively contributes to toe-touch
skill performance in kabaddi. Angle at leading leg positively
contributes in toe-touch skill performance in kabaddi. It can
help coaches while make training plan for raiders to enhance
their raiding performance.
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3B’A30K BUBPAHUX ®I3U4HHUX | KYTOBUX KIHEMATUYHUX 3MIHHUX
13 BUKOHAHHAM NMPUNOMY TOPKAHHA NAJIbUAMW HIT Y T'P1 KABALAI

xacBip Pam'ABCPE, [T;k03e¢ Cinrx*A*¢, banmxkingep CiHrx*45C,
Xemantamxkurt Toroit*“®, Hacep Mymrak Parxep®cE

'Xomiapypcbknit iep>xaBHUI KOJIEIDK

*Hauionanbanit iHCTUTYT ¢isuyHoro BuxosaHHA iMeni Jlakimmi bait

*Cynxapcpkuii konemx Xasca imeni I'ypy Xapro6ing

*YuiBepcuret ciopry imeni Illpi llpi Anipynaxanesu

*TanmepbanbcbKa lepyKaBHA CepeHs IIKOA /IS [iBYaT

ABTOpPCHKMIT BKIAJ: A — Am3aitH gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarts: 6 c., 5 Tabn., 2 puc., 23 mxeperna.

Mera 1bOro JOCTIIKEHHs — 3’ICYyBaTi B3a€MO3B 30K BIOpaHuX (isnYHMX i KyTOBMX KiHEMaTMYHMX 3MIHHIX i3 BUKOHAH-
HAM IPUITOMY TOPKaHH: MaJIbLIAMU HIT cepef 40/I0BiKiB-TpaBIiB y Kabaapi (peiifepis).

Marepiamu ta Meropu. [l yuacTi B IbOMY JOCTiKeHH] 6y/10 BifibpaHO cTO 40/MOBiKiB-peiifiepiB. Bik yuacHuUKiB Kosmmu-
BaBcA Bif 18 10 25 pokis. Bubpany ¢isnuny sMiHHY, TOOTO BUOYXOBY CI/Ty HIDKHIX KiHI[iBOK, BUMIPIOBA/I) 3 JIOIIOMOTI'OIO TECTY
«CTpI/I6KI/I B JJOBXXMHY 3 MiCLsI». BM6paHi KYTOBi KiHEMaTW4Hi 3MiHHi BMMipIOBa/Ii 3a JOIOMOTOIO IIPOrPaMHOTO 3a0e31edYeHHs
«Kinovea version-0.9.3». [IpuiioM TopKaHHA Na/lbLAMM HiT, AKUI BUKOHYBAJIU pelifiepy, BUMipIOBa/Iy OLIIHKOIO TPbOX €KCIIEePTiB.
MixekcrepTHa HafiitHICTh 6aliB, IPU3HAYEHNX eKCIIepTaMI YYaCHUKaM, Oyia IepeBipeHa 3a gornomoroio tecty Koena, i koedi-
IIiEHT KaIlla 6yB BU3HAHNI 3HAYYLIVM.

PesynbraTu. Panrosa xopersnis CripMeHa okasaJia, 110 iCHY€ 3Hauylila KOpeJIsilis y BUIaJKy TaKMX 3MIiHHUX, SIK BOyxoBa
CyIa HIDKHBOI KiHIiBKY (rs = 0,259, p = 0,009), KyT y roMiZKOBOCTOITHOMY Cyr106i nepeguboi Horu (rs = 0,327, p = 0,001), i Big-
CYTHS 3HaUyIlla KOPEJALlis y BUMAAKY TaKMX 3MIHHMX, SIK KyT Y TOMIZIKOBOCTOITHOMY Cyr106i 3aHboi Horu (rs = 0,016, p = 0,871),
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KyT y KO/IiHHOMY Cyr7106i epennboi Horn (rs = 0,23, p=0,823), KyT y KonmiHHOMY cyr106i 3agHboi Horn (rs = -0,171, p = 0,089) i KyT
y TadocTerHoBomy cyrnobi (rs = -0,195, p = 0,052), 3 BUKOHAaHHAM NIPUIIOMY TOPKaHHA IA/IbIAMM HIT y Tpi Kabapi.
BucHoBKu. ABTOPHU [JOCTIifIKEHHSA [iJILIIN BYICHOBKY, 1[0 BM6yXOBa CHJIa HVDKHIX KiHIIIBOK i KyT y TOMiZIKOBOCTOITHOMY Cy-
1061 IIepefHbOI HOrM MO3UTUBHO BIUIMBAIOTh HA BUKOHAHHSA IPUITIOMY TOPKAaHH [a/IbLIAMU HIT' Y 4O/IOBIKiB-TPaBIiB y Kabapi.
Krrouosi coBa: xabaypi, peiinep, npuitom, pisnudHa 3MiHHa, KyTOBa KiHEMaTHKa.
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