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Abstract

The purpose of this study was to find out the relationship of selected anthropometric and linear 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 subjects ranged
between 18 to 25 years. Selected anthropometric variables: foot length, upper leg length, lower leg length, thigh girth
and calf girth were measured by standardized equipment. Selected linear kinematical variables were measured by
digital software “Kinovea version-0.9.3” The toe-touch skill performed by raiders was assessed by three experts rating.
The inter-rater reliability of the scores awarded by the experts to the subjects was tested by Cohen’s Kappa test and

Kappa coeflicient was found significant.

Results. Spearman’s rank correlation revealed that there was significant correlation in case of thigh girth (rs = 0.230,
p = 0.022), distance (rs = 0.245, p = 0.014) and center of gravity (rs = -0.270, p = 0.007) variables, and there was not
significant correlation in case of upper leg length (rs = 0.048, p = 0.634), lower leg length (rs = -0.90, p = 0.373), calf
girth (rs = 0.093, p = 0.355), foot length (rs = -0.17, p = 0.863) and time (rs = -0.006, p = 0.952) variables with the

performance of toe-touch skill in kabaddi.

Conclusion. The study concludes that thigh girth and distance positively and center of gravity negatively contributes

to the performance of toe-touch skill in male kabaddi players.
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Introduction

Kabaddi is combative team game, which is played all
over India. In terms of success, this game is also getting a
good status in Asian sports (Jadhav, 2012). It is also known
as the “game of the masses,” since spectators totally involve
themselves and give a great deal of encouragement to the
players (Dey, Khanna & Batra, 1993; Arshaq & Martin,
2018). This sport requires a high amount of physical fitness
in the players to execute offensive push, falls, turns, sudden
change of direction holding, bending, jumping, leg and hand
touch, and maintaining holding and respiration. An athlete
of this sport should have physical stamina, agility, individual
proficiency, neuromuscular coordination, mental toughness
with the presence of mind on both attackers and defenders
(Nataraj & Chandrakumar, 2008). There are many offensive
and defensive skills in kabaddi which are used by defenders
and raiders.
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Kabaddi is perhaps the only combative sport in which
attack is an individual attempt while defense is a group effort
(Patel, Pandey, Saxena, & Kalyanpur, 2011). Toe-touch is an
offensive skill which is used by the raider to touch the oppo-
nent during raid. While performing this skill, the raider re-
quires to extend his leg suddenly towards the anti. He extends
all the joints (knee and ankle) in order to cover more distance
and touch with the inner portion of the toe (Itoo & Jain, 2020).

Sports performance is based on a complex and intricate
diversity of numerous factors such as physical, physiological
and anthropometric, variety mixture of all inborn quali-
ties, represent most important and fundamental criteria
of athletes’ performance, which play vital role in success
in a specific sport and reach to high level of performance
(Bosco, Komi, Tihanyi, Fekete & Apor, 1983; Campo, Vaey-
ens, Philippaerts, Redondo, De-Benito & Cuadrado, 2009;
Gaurav, Singh & Singh, 2011). Talent identification and its
improvement have emerged as an important region of stud-
ies in sports. In prediction consequences are anticipated be-
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forehand. Usually, the expected effects aren’t risk of guesses,
however are based upon some known statistics of courting
or cautiously conceived beliefs (Clarke, Harrison & Clarke-
David, 1972).

Kinanthropometry is the measurement of body size and
proportions. The measurements encompass frame weight,
height, circumferences, skin fold thickness, bony widths and
lengths. At present, sportsman for superior performance in
any sports activities is chosen on the basis of bodily shape
and frame length (Heyward, 2006). Anthropometric dimen-
sions and morphological characteristics of athletes play a
vital role to decide the achievement, especially in sports
activities. In diverse ways, information of anthropometric
traits is important to establish their importance for the ful-
filment in competitive sport (Keogh, 1999; Viswanathan &
Chandrasekaran, 2011; Wilmore & Costill, 2005).

According to Hatze, “Biomechanics is the science which
studies structure and function of Biological systems using
the knowledge and methods of mechanics” Biomechanics
can be stated that the cumulative function of skeletal, Mus-
cular, and Joints to execute any task. Proper understand-
ing of biomechanics has the greatest application in injury
prevention, rehabilitation along with the mastery over the
technique (Hatze, 1981).

It is very essential to understand about the application
of physics to games and sports, Exercises Such as Speed,
distance, displacement, resistance, Acceleration, forces, re-
sistance, momentum and friction which play vital role in
sports. The general role of biomechanics is to understand
the cause effect relationship of biomechanical variables and
performance. Video has much application in the field of
sports and science. Athlete and coaches use medium more
and more to measure the correct technique. Video analysis
software has many applications in biomechanical research
(Bartlett, 2007).

Various studies have been conducted by the researchers
to find out the relationship of anthropometric variables with
the playing ability of kabaddi players (Devaraju & Needhi-
raja, 2012; Johnson, 2016; Pandey & Sardar, 2016). But there
is not a single study available in a literature which describes
the relationship of anthropometric variables with a particu-
lar skill performance on kabaddi. There is a very smaller
number of biomechanical studies in kabaddi (Ram, 2019ab).
Hence, the purpose of this study was to find out the relation-
ship of selected anthropometric and linear kinematical vari-
ables with the toe-touch skill performance (TTSP).

Table 1. List of variables

Fig. 1. Description of

sampling plan
|| Inter- Materials and Methods
College (18)
R Study participants
State Level
i a(615)eve One hundred male raiders were
— selected for this study by purposive
Junior sampling technique who at least partici-
| National pated in inter-college level competition.
C) ¢
The age of the subjects was ranged be-
Senior tween 18-25 years. All the subjects had
] N?tzlg;‘al knowledge and training experience in

kabaddi.

The subjects were selected from various kabaddi acade-
mies of four states: Punjab, Himachal Pradesh, Haryana and
Uttarakhand, and one union territory: Chandigarh. A prior
permission was taken from coaches of kabaddi academies
before data collection.

Total 8 variables (5 anthropometrical + 3 linear kine-
matical variables were selected in this study (Table 1). This
study was the part of PhD topic which was approved by DRC
(Departmental Research Committee).

Procedure

All the participants were informed in details about re-
search protocol and the basic characteristics of the study.
No special motivation technique was used to motivate the
players before data collection. All the participants execut-
ed the same protocol under the same circumstances and
were guided by researcher. The measurements of foot length
(cm), upper leg length (cm) and lower leg length (cm) were
taken with a standardized equipment Lafayette Bone Cali-
per (Model 01293). The measurements of thigh girth (cm)
and calf girth (cm) were taken with a standardized equip-
ment Gulick Anthropometric tape (Table 1) (Norton & Olds,
2006).

To measure the performance of the toe-touch skill of
raiders, instructions were given to raiders that they have to
raid in opponents side and perform a toe-touch skill. Ap-
propriate time was given to raiders and defenders for gen-
eral and specific warm-up. Match situation was created and
raiders were asked to raid. Three raids were given to every
raider and best one was considered. Performance of every

S.N. Variables Explanation

1. Foot length A measure of the distance from the heel to the longest toe of the left foot

2. Upper leg length The distance from the trochanterion to the tibiale laterale

3. Lower leg length The distance from the tibiale laterale to the sphyrion tibiale

4. Thigh girth Measurement taken perpendicular to the long axis of the thigh at the level midway between the
trochanterion and tibiale laterale sites

5. Calf girth The calf girth measurement is a measure of the circumference of the lower leg

6. Time Time taken to execute toe-touch skill

7. Distance Distance between both feet during an execution phase of toe-touch skill

8. Center of gravity Location of the concentrated weight of a raider during an execution phase of toe-touch skill
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Table 2. Description of selected tools and their measuring units

S.N. Variable Tool Measuring Unit
1. Foot Length Lafayette Bone Caliper (Model 01293) Centimeter
2. Upper Leg Length Lafayette Bone Caliper (Model 01293) Centimeter
3. Lower Leg Length Lafayette Bone Caliper (Model 01293) Centimeter
4. Thigh Girth Gulick Anthropometric tape Centimeter
5. Calf Girth Gulick Anthropometric tape Centimeter
6. Time Taken for execution of the skill Kinovea Software Second
7. Distance between both feet during the execution phase of ~Kinovea Software Centimeter
skill
8. Center of Gravity during the execution phase of skill Kinovea Software Centimeter
9. Toe-Touch Skill Performance Rating Scale Points
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
Results

Fig. 2. Subject performing Toe-Touch skill

raid was recorded by Y1-Action Camera with a speed of
240fps (Figure 2).

For the measurement of selected linear kinematical vari-
ables, recorded videos of skill performance were analyzed
by digital software ‘Kinovea version-0.9.3” speed (seconds),
distance (cm) and center of gravity (cm) variables were cal-
culated (Gogoi & Rajpoot, 2019).

After the completion of data collection process, re-
searchers contacted with kabaddi experts and explained
them about the purpose of this study and also about their
role to give rating to the subjects according to their perfor-
mance. Rating scale was given to each expert before starting
the evaluation process (Table 2). The recorded videos of sub-
jects’ performances were shown to three experts for rating
purpose. All experts were having diploma of coaching in
kabaddi and also having participation in national level com-
petitions. The inter-rater reliability of experts was tested by
using Cohen’s Kappa inter-rater reliability test and Kappa’s
coeflicient was found significant (Kvalseth, 1989). The aver-
age of the total scores given by the subjects was taken as final
performance score of the subjects.

Statistical Technique

Descriptive statistics i.e., median, inter-quartile range
was calculated. According to the nature of data non-para-
metric test ‘Spearman Rank Correlation’ was employed to
find out the relationship between TTSP and anthropometric
variables with the help of SPSS-software version 23. Level of
significance was set at 0.05 (Zar, 2005).
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Table 4 shows the median and inter quartile range val-
ues of skill performance scores and selected anthropometric
variables. Median and inter quartile range values of per-
formance scores, foot length, upper leg length, lower leg
length, thigh girth and calf girth variables are 3(1), 25(1.88),
41.50(4.50), 37.50(2.88), 54(6) and 36(2.50) respectively. It
also shows that there is an insignificant relationship of foot
length (rs = -0.17, p = 0.863), upper leg length (rs = 0.048,
p = 0.634), lower leg length (rs = -0.90, p = 0.373) and calf
girth (rs = 0.093, p = 0.355) with toe-touch skill perfor-
mance and significant relationship of thigh girth (rs = 0.230,
p = 0.022) with toe-touch skill performance.

Table 5 shows the median and inter quartile range values
of skill performance scores and selected linear kinematical
variables. Median and inter quartile range values of perfor-
mance scores, time, distance and enter of gravity variables
are 3(1), 0.433(0.19), 86.25(24.78) and 44.12(14.76) respec-
tively. It also shows that there is an insignificant relationship
of time variable (rs = -0.006, p = 0.952) with toe touch skill
performance and significant relationship of distance vari-
able (rs = 0.245, p = 0.014) with toe-touch skill performance
at 0.05 level of significance and center of gravity variable
(rs = -0.270, p = 0.007) with toe-touch skill performance at
0.01 level of significance.

Discussion

There is evidence that anthropometric variables contrib-
ute significantly in the playing ability of male kabaddi players
(Devaraju & Needhiraja, 2012). The purpose of this study
was to find out the relationship of selected anthropometric
and linear kinematical variables with the performance of
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Table 4. The Relationship of selected anthropometric variables with the performance of toe-touch skill

S.N. Variable Median IQR ‘r’ value p-value (sig.)
1 Performance Scores 3 1 - -
2 Foot Length 25 1.88 -0.017 0.863
3 Upper Leg Length 41.50 4.50 0.048 0.634
4 Lower Leg Length 37.50 2.88 -0.090 0.373
5 Thigh Girth 54 6 0.230 0.022*
6 Calf Girth 36 2.50 0.093 0.355

Note: IQR = Inter Quartile Range; *Denotes significant relationship at 0.05 level of significance

Table 5. The Relationship of selected linear kinematical variables with the performance of toe-touch skill

S.N. Variable Median IQR ‘r’ value p-value (sig.)
1 Performance Scores 3 1 - -
2 Time 0.433 0.19 -0.006 0.952
3 Distance 86.25 24.78 0.245 0.014*
4 Center of Gravity 44.12 14.76 -0.270 0.007**

Note: IQR = Inter Quartile Rang. *Denotes significant relationship
level of significance

toe-touch skill among male kabaddi players (raiders). Five
anthropometric variables: foot length, upper leg length, low-
er leglength, calf girth and three linear kinematical variables:
speed, distance and center of gravity were taken in this study.

The result showed that there was an insignificant rela-
tionship (rs = -0.17, p = 0.863) between foot length variable
and TTSP. The result of this finding is supported by the study
conducted by Pandey and Reddy (2019) where they found
that anthropometric variable foot length has no significant
correlation with the performance of Forehand Overhead
stroke i.e., clear, smash and drop in a Badminton (Pandey &
Reddy, 2019).

The results showed that there was an insignificant re-
lationship (rs = 0.048, p = 0.634) between upper leg length
variable and TTSP. The results also showed that there was
an insignificant relationship (rs = -0.90, p = 0.373) between
lower leg length variable and TTSP. The results of these find-
ings are supported by the study conducted by Yallappa (2020)
and Sharma (2019) where they found that there was no sig-
nificant relationship of no relationship of leg length with the
kabaddi playing ability among university male kabaddi play-
ers and no significant relationship of shot-put performance
with upper leg length and lower leg length (Yallappa, 2020;
Sharma, 2019).

The result showed that there was an insignificant rela-
tionship (rs = 0.093, p = 0.355) between calf girth variable
and TTSP. The result of this finding is supported by the study
conducted by Arshaq & Martin (2018) where they found that
there was an insignificant correlation between calf girth and
performance of kho-kho game (Arshaq & Martin, 2018).

The result showed that there was a significant relation-
ship (rs = 0.230, p = 0.022) between thigh girth variable and
TTSP. The result of this finding is supported by the study
conducted by Johnson (2016) and Madegowda & Venkatesh
(2016) where they found significant relationship between
thigh girth and playing ability among kabaddi players (John-
son, 2016, Madegowda & Venkatesh, 2016).
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at 0.05 level of significance. **Denotes significant relationship at 0.01

The result showed that there was an insignificant rela-
tionship (rs = -0.006, p = 0.952) between time variable and
TTSP. The result of this finding is partially supported by the
study conducted by Hart et al. (2016) who found that there
was an in significant relationship of foot velocity with the
kicking accuracy in football (Hart, Nimphius, Spiteri, Co-
chrane & Newton, 2016).

The result showed that there was a significant relation-
ship (rs = 0.245, p = 0.014) between distance variable and
TTSP. The result of this finding is supported by the study
conducted by Landers et al. (2011) where they found that
there was significant relationship of stride length with run-
ning and triathlon performance (Landers, Blanksby & Rack-
land, 2011).

The result showed that there was a significant relation-
ship (rs = -0.270, p = 0.007) between center of gravity vari-
able and TTSP. The result of this finding is supported by
the study conducted by Bal et al. (2009) who found that
there was a significant relationship of center of gravity at the
releasing moment of lay-up shot in basketball (Bal, Deol &
Kaur, 2009).

In case of anthropometrical variables, the results of this
study are contradictory as compared to previous studies.
Previous studies conducted in kabaddi shows relationship
between anthropometric variables and playing ability of
kabaddi players (Devaraju K., Needhiraja, 2012; Johnson,
2016, Madegowda & Venkatesh, 2016). The reason behind
these differences can be that in previous studies overall per-
formance of players was measured. Players were allowed to
perform any skill and there was not any specificity regarding
the skill. But this study was focused only on performance of
a single raiding skill: toe-touch.

In case of linear kinematical variables, there are not pre-
vious studies available in the literature in kabaddi. But, on
the basis of experience of the researcher being a kabaddi
player, it can be said that by increasing in distance between
both feet during the execution phase of toe-touch skill can
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increase the chances to touch an opponent by foot for which
this skill is performed during the raid. Lowered center
of gravity provides better stability to perform movement
smoothly. In case of toe-touch skill performance, if raider
lowers down his center of gravity during the raid while per-
forming toe-touch skill, then he can get more stability to
perform skill smoothly.

Conclusion

The study concludes that increase in the size of thigh
girth and distance positively contributes in toe-touch skill
performance in kabaddi. Center of gravity negatively con-
tributes 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 MIXK BUBPAHUMWU AHTPOINMOMETPUYHUMU
N NIHIMHUMU KIHEMATUYHUMU 3MIHHUMW TA
BUKOHAHHAM AOTUKY NAJIbLEM HOI'M B KABAAAI

xacsip Pam'*BCPE) Tko3ed Cinrx'4PE

'Hamionanpanit incTuTyT ismunoro BuxosanHs imeHi Jlakmmi bai

ABTOpCBHKMIT BKIAM: A — FU3aiiH ZOCTIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crarts: 6 c., 5 Tab., 2 puc., 33 pxeperna.

Mera mocmimKeHHsT — BUSIBUTK 3B’I30K MK BuOpa-
HMMM QHTPOIIOMETPUYHMMM 11 JIiHITHMMM KiHEMaTUYHUMU
3MiHHMMM Ta BUKOHAHHAM JIOTUKY NajIblieM HOTU Y YOJIOBi-
KiB-TpaBILiB Kabazni (peitnepis).

Marepiamu i MeTopu. []y11 nocmimkeHHs 6y/10 BinibpaHo
CTO 4OJIOBiKiB-peiifiepiB. Bik BUIIp0OOOBYBaHMX KOMUBAaBCA
Big 18 o 25 pokiB. BubpaHi aHTpOIIOMETPUYHI TOKA3HUKIL:
IOBXIHA CTOIM, ZOBXMHA CTErHA, JOBKMHA TOMIIKM, 00-
XBaT CTerHa Ta 006XxBaT ikpy Oy/nu BUMIPsIHI 3a JOIIOMOTOO
CTaHfjapTHOrO obnmagHaHHs. Bubpani nminiitHi kiHemMaTnyHi
3MiHHI BUMIPIOBAINCS 3 BUKOPUCTAHHAM LM(POBOTro Mpo-
rpamHoro 3abesnedentsiM “Kinovea version-0.9.3”, BukonaH-
HA JOTUKY ITaJIbLiEM HOTM pelifiepaMy OLIiHIOBA/IOCsA TPbOMa
excrepramy. HagiliHicTh pelITMHIOBMX OLIHOK, HApaXxoBa-
HIIX eKCIlepTaMy BUIPOOOBYBaHNM, OY/IO IepeBipeHo 3a [o-
nomorom tecty Kanma Koena, koe¢inient Kanmna BusHaHO
JBOCTOBIPHMM.

PesynpraTn. Panrosa kopenania CripMeHa mokasa-
JIa, 10 iCHy€ 3HAYHA KOPelis 3MIHHMX 00XBaTy CTerHa
(rs=0,230, p=0,022), BincTani (rs = 0,245, p =0,014) Ta 1jeH-
Tpy Baru (rs = -0,270, p = 0,007), i He Ma€e 3HaYHOI KOpesILii
3MiHHUX HOBXMHM crerHa (rs = 0,048, p = 0,634), [OBXUHA
rominkn (rs = -0,90, p = 0,373), obxsary ikpnu (rs = 0,093,
p = 0,355), mosxunu cronu (rs = -0,17, p = 0,863) Ta yacy
(rs =-0,006, p=0,952) 3 BUKOHAaHHAM IOTUKY IIaJIbLieM HOTY
B Kabapyi.

BucHoBKkM. Y JOCIifKeHHI 3p06/IEHO BUCHOBOK, IO
Ha BMKOHAaHHA NOTUKY MajblieM HOTU y YONOBiKiB-TPaBIliB
kabaymi 06XBaT CTerHa i Bi[CTAHb BIUIMBAKOTH O3UTUBHO,
a LIeHTP Baru — HETaTUBHO.

Knrouosi cmoBa: xabaspi, peiiiep, HaBU4IKa, AHTPOIIO-
MeTpUYHIi 3MiHHI, JIiHilIHa KiHeMaTHKa.
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