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Abstract

Six university soccer players were selected for a correlational and comparative study. The correlation
between squat jump height and 10-metre sprints, 30-metre sprints, arrowhead agility test, static balance test and
velocity ofball during instep kickwereinvestigated. The comparative study involved comparisons between ball
velocityandbetween the muscle activity of vastus lateralis, rectus femoris, biceps femoris and tibialis anterior of
kicking limb and supporting limbduring instep soccer kick from 0-degree, 45-degree and 60-degree angle
ofapproachfrom the target with the dominant limb and non-dominant limb. A significant association was found
between squat jump height and 10-metre sprints (r = -0.93, p = 0.007) and 30-metre sprints (r = -0.88, p =
0.021). Also, significantly greater ball velocities were attained from 45-degree angle of approach with the
dominant limb(Fz ;= 7.49, p = 0.010, partial 37.50, p = 0.002, partial 1~ = 0.88). Greater muscle activity was
found in tibialis anterior of kicking limb(F: ,;=n" = 0.60)as well as non-dominant imb(F] z-; =15z= 6.52, p =
0.015, partial #~ = 0.57) when the dominant limbwas used for instep kick and in rectus femoris of supporting
limb(F- | ;= 5.536, p = 0.024, partial % ° = 0.52) when non-dominant limbwas used from 0-degree approach.
Keywords: 10 metre sprint, 30 metre sprint, ball velocity, squat jump, instep kick, electromyography,
arrowhead agility test

Introduction

Football is one of the most popular sports in the world, played without exception in many
countries(Reilly, 1996). Kicking is the most often and commonly studied skill in soccer(Kellis, Katis, & Gissis,
2004). Although there are many variants in this technique due to the type of player, the velocity and the position
of the strike, the purpose and intent of the move, the version most widely reported in the literature is the instep
kick of the static ball at maximum speed(Lees, 1996);(Nunome, Asai, Yasuo, & Sakurai, 2003);(Kellis, Katis, &
Gissis, 2004); (Kellis & Katis, 2007); (Scurr & Hall, 2009);(Kapidzic, Huremovic, & Biberovic, 2014).

Many studies have been conducted in relation to soccer’sinstep kick where the football is placed at a
stationary position (Barfield, Kirkendall, & Yu, 2002);(Dorge, Andersen, Sorensen, & Simonsen, 2002);
(Nunome, Asai, Yasuo, & Sakurai, 2003); (Shan & Westerhoff, 2005).Numerous studies have been carried out to
see the muscle activity of lower limbs during executionof soccer instep kick (Dorge, et al., 1999);(Brophy,
Backus, Pansy, Lyman, & Williams, 2007);(Cerrah, et al., 2011);(Scurr, Abbott, & Ball, 2011); (Chen, Chang,
Yang, & Chang, 2016);(Yadav, 2019). All the electromyography studies conducted on instep soccer kick
involved only dominant foot kicks and no such electromyography studies have been conducted where a
comparison is beingmade between muscular activity of lower limbs while kicking the ball with bothfoot from
different angles ofapproach.

Generally, the angleof approach during the kickis oftenbased on theplayer’s choice and circumstances
of the game(Lees & Nolan, 1998);(Scurr & Hall, 2009). The approach with an angled runis usuallypreferred as it
rotates the body to gain abetterrange of hip and knee flexion,allowing the kicking limb to be slanted in the
coronal plane so that the kicking foot can be positioned further below the ball(Lees & Nolan, 1998); (Kellis,
Katis, & Gissis, 2004);(Scurr & Hall, 2009). Many studies have been conducted to analyse instep kick from
different approach angles and find a relationship with either ball velocity or accuracy(Scurr & Hall, 2009);
(Majelan, Rahmani-Nia, Norasteh, & Damirchi, 2011). And no such study has been conducted to see difference
in muscular activity of lower limbs during an instep soccer kick from different approach angles.

Lower body power of an athlete has shown relationship with performance in shorts sprints (Shalfawi,
Sabbah, Kailani, Tonnessen, & Enoksen, 2011);(Lockie, Jalilvand, Callaghan, Jeffriess, & Murphy, 2015).

2264

Corresponding Author: ROHIT KUMAR THAPA', E-mail: rohitthapa04@gmail.com




ROHIT KUMAR THAPA, AMAR KUMAR, DEEPAK SHARMA, JAIVEER SINGH RAWAT,
PUSHPENDRA NARVARIYA

Soccer players are involved in about 90% of sprints which last less than 5 seconds (Marcin, Jan, Beata, Ryszard,
& Andrzej, 2013).COD speed is essential fitness components for effective performance within many team field
sports, soccer being one of them (Serpell, Young, & Ford, 2011).

The study’s first objective was to observe the associationamong lower body power (squat jump) and
sprints (10-meter and 30-meter), COD speed (arrowhead agility test), static balance (Centre of Pressure) and
velocity of ball. The second objective of the research was to compare the ball velocity when kicked with the
dominant limb as well as the non-dominant limb from different approach angles(Nunome, Asai, Yasuo, &
Sakurai, 2003);(Kellis, Katis, & Gissis, 2004); (Kellis & Katis, 2007); (Kapidzic, Huremovic, & Biberovic,
2014);(Nunome, Inoue, Watanabe, Iga, & Akima, 2018). The third objectiveof the research was to comparethe
activation of selected kicking limbmusclesand supporting limbmuscles when the ball was kicked through
different angles of approachwith both the dominant limb and non-dominant limb, viz. 0-degree approach, 45-
degree approach and 60-degree approach from ball line to the target.

Method
Subjects

Subjects in this study included six right limb dominated male university soccer players (mean + SD; age
22.2 £ 2.8 years, height 172.2 + 6.6 cms and body mass 68.2 + 6.3 kg). The players self-selected limb dominance
based on their response to which limb they wanted to kick for optimum ball velocity(Barfield, Kirkendall, & Yu,
2002);(Brophy, Backus, Pansy, Lyman, & Williams, 2007). During data collection, all subjects had 7 or more
years of playing experience. The subjects were physically active and no records of recent history of lower limb,
neurological or spinal injury were found. Subjects signed written informed consent and the institute’s Research
Committee approved the study.

Procedure
Lower body power (squat jump height)

A 10-minutes warm-up was performed by all subjects including dynamic stretching, plyometric
exercises, and joint mobility exercises. The lower body power was measured using squat jump protocol with
BTS G-sensor. The subjects squatted with their leg shoulder-width apart, back straight, and thigh and glutes
parallel to the surface during the squat jumps. After familiarization with the test, each subjects performed
maximum squat-jump(Scurr, Abbott, & Ball, 2011);(Nunome, Inoue, Watanabe, Iga, & Akima, 2018). All the
subjects were allowed three trails and a rest period of 1 minute was given in between the trials. The squat jump
with maximum jump height was selected for the purpose of analysis(Vescovi & Mcguigan, 2007); (Turner,
Unholz, Potts, & Coleman, 2012).

Change of Direction speed, 10 metre and 30 metre sprints

The Arrowhead agility test which is a part of the assessment battery for SPARQ soccer was selected as
a COD speed test(Wood, 2008). The subjects performed 15-20 minutes of soccer-specific warm-up before the
collection of data. Freelap (USA) timing gates (£0.02 sec error) were used for recording time in the arrowhead
agility test, 10-metre sprints and 30-metre sprints. One Tx-Junior transmitter was placed ahead of the first cone
of arrowhead agility drill 80 centimetres after the start or finish line and the stopwatch was tied on waist of the
subject. While, in case of 10-metre and 30-metre sprint time, one Tx-Junior transmitter was placed ahead of the
starting cone 80 centimetres after the start line and thereafter the second Tx-Junior transmitter was placed ahead
of 10-metre cone and third Tx-Junior transmitter was placed ahead of 30-metre cone. The stopwatch started
automatically when in a range of 80 centimetres around the Tx-Junior transmitter and lap timing
startedautomatically when it again came in the range of the next Tx-Junior transmitters.

Three trials were allowed to subjects for each test and a rest period of 1 minute was given between
trials. The best timing was considered for the investigation.
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Figure 1. Arrowhead agility test set up Figure 2. 10-metre sprints and 30-metre sprintsset up

Static balance
The static balance of subjects was measured using BTS P-Walk (baropodometric pressure platform),
which measures the foot plantar pressure in static and dynamic stages. The pressure platform was firmly placed
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on the ground. In order to record data, subjects were requested to stand upright in bipedal step stancewith hands
placed on hips and eyes focused on a red mark fixed on the subject’s front wall(Muehlbauer, Besemer, Wehrle,
Gollhofer, & Granacher, 2012). Instructions were given to subjects to remain as stable as possible and to avoid
any voluntary actionsthroughout the trials(Muehlbauer, Besemer, Wehrle, Gollhofer, & Granacher, 2012). Prior
to final testing, subjects performed two preparation trials on the pressure platform(Muehlbauer, Besemer,
Wehrle, Gollhofer, & Granacher, 2012). Three trials were then conducted and recorded. Out of the three trails,
the best trial was selected on the basis of least CoP displacements which was used for further
analysis(Muehlbauer, Besemer, Wehrle, Gollhofer, & Granacher, 2012) . The CoP distance (in millimetres)were
recorded for 20 seconds.

Muscular Activity and ball velocity during instep kick from different approach angles

All participants performed a S5-minute dynamic stretching warm-up(Scurr, Abbott, & Ball,
2011).Muscles selected forassessment ofmuscle activity were vastus lateralis (VL), rectus femoris (RF), biceps
femoris (BF) and tibialis anterior (TA) of kicking limbas well as supporting limb(Nunome, Asai, Yasuo, &
Sakurai, 2003); (Kellis, Katis, & Gissis, 2004). Electrode location and placement procedures were undertaken in
accordance with recommendation given bySENIAM group (Surface Electromyography for Non-Invasive
Assessment of Muscle) (Scurr, Abbott, & Ball, 2011); (Nunome, Inoue, Watanabe, Iga, & Akima, 2018). BTS
FREEEMG with 8 channels was used for recording of muscular activity of selected muscles. The process of
normalization of the recorded EMG signal was not carried out as this study involved comparisons of amplitude
signals from selected muscles (between instep kick from different angle of approach) within an individual in the
same session under the same experimental conditions without making any changes to the EMG electrode set-up
(Halaki & Ginn, 2012).

Kicking velocity was measured using a Bushnell radar gun (£ 2kph error) positioned behind the
goal(Sterzing & Hennig, 2008). FIFA approved ball (Adidas Capitano) was used for the study. Ball was placed
11 metres away from the goal and different approach angles were marked accordingly. A space of 2 metres for
the approach run was marked and only two steps approach were allowed for the kick.

Figure 3. Set up for data collection of EMG and ball velocity
Data Analysis

For analysing the data of squat jump G-STUDIO (version 3.3.22.0) software for G-Sensor was used and
theSquat Jump section under the Jumps protocol was selected. The data of static balance was analysed using G-
STUDIO software for BTS P-Walk. For the evaluation of CoP displacements stabilometric data section in G-
STUDIO was used.

BTS EMG-Analyzer (version 2.9.40.0) was used for analysis of the electromyography signals. EMG
signalswere band pass filtered using Butterworth smoothing technique with a cut off frequency 20 Hz and 400
Hz. Root mean square was calculated with a fixed window of 100 ms.

Rosomas Feesard ?‘% I
f[ﬁ Rectu Femoriz
ﬁ.
"l ; L
Vartous Laneralis i i | ; Ve Larenalls .. |
~ & i - 3 : f
a.-.l| | o am -

"l pig 4. Sample EMG envelopes by e Fig 5. Sample EMG envelopes by mobile RMS
mobile RMS of kicking limb in 0-degree - of supporting limb in 0-degree approach instep
approach instep kick with non- . L. kick with non-dominating limb

Statistic
Tikialls Auserior W analysis ruims ama
; SPSS (ve

o violatic

2266

JPES ®  www.efsupit.ro



ROHIT KUMAR THAPA, AMAR KUMAR, DEEPAK SHARMA, JAIVEER SINGH RAWAT,
PUSHPENDRA NARVARIYA

assumptions of normality using Shapiro-Wilk test. Non-parametric tests were used in case data violated the
assumptions of normality.

Pearson product-moment correlation was used to study the association of lower body power (squat
jump) with COD speed, 10 metre sprint, 30 metre sprint, static balance and ball speed. Correlation coefficient (r
value), level of significance (p-value) and the amount of variance explained (r>7 described the associations
found in the study.Values of r = 0.10 specifies a low, r = 0.30 a moderate and r = 0.50 a highassociation, i.e.
effect size (ES)(Cohen, 1992);(Muehlbauer, Gollhofer, & Granacher, 2012);(Muehlbauer, Besemer, Wehrle,
Gollhofer, & Granacher, 2012). To determine a model for prediction, linear regression analysis was used(Turner,
Unholz, Potts, & Coleman, 2012).

The comparison of the ball velocity between kicking with the dominant limb and the non-dominant
limb was rendered using the student’s t-test for paired samples. Sixteen single factor repeated-measures
ANOVAs (seven in kicking done by dominant limband nine in kicking done by non-dominant limb) with three
levels (0-degree, 45-degree and 60-degree approach) were used to compareball velocity and muscle activity
between instep kick from different angle of approach.Mauchly’s Sphericity Test were used to check the
violations of assumptions of sphericity and whereverthe assumptions of sphericity had been violated
Greenhouse-Geisser correction were used. Post-hoc paired t-tests with a Bonferroni adjustment (P=0.017) and
LSD were used to findthe significant differences between different levels. Instead of repeated measures
ANOVA, two Friedman’s tests (non-parametric) were also used for comparison as the data violated the
assumptions of normality.

For repeated measure ANOVA tests, to determine the effect size of the statistical analysis partial eta-
squared (n°) values were calculated, with0.01 defining a small,0.06 a moderate, and0.14 a large effect
size(Cohen, 1988); (Lockie, Murphy, Knight, & Janse de Jonge, 2011).Cohen’s d were calculatedto determine
the effect size for student’s t-test for paired sample, with d = 0.20 defining a small, d = 0.50 defining a medium
and d = 0.80 defining a large effect size(Cohen, 1988); (Lockie, Murphy, Knight, & Janse de Jonge, 2011). For
all the statistical analysislevel of significance was set at P=0.05.

Results
Relationship between lower body power (squat jump) and 10-metre sprint, 30-metre sprint, COD speed
(Arrowhead agility test), static balance (CoP distance) and velocity of ball during instep kick

Statistically significant association was found using Pearson’s correlation coefficient (N=6) between
lower body power (squat jump) and 10 metre sprint (r = -0.93, p = 0.007) and30 metre sprint (r = -0.88, p =
0.021).A model for prediction of 10 metre sprint and 30 metre sprints with lower body power (squat jump) as
independent variable was developed using linear regression analysis.

y =-0.19 x + 2.294 (linear regression model for 10 metre sprint)
y =-0.25 x + 5.109 (linear regression model for 30 metre sprints)

Regression analysis was also used to compute the coefficient of determination(r®) in each
model(Turner, Unholz, Potts, & Coleman, 2012). Accordingly, 86.5% of the variance in 10 metre sprints was
explained by lower body power (squat jump), while, 77.4% of variance in 30 metre sprints was explained by
lower body power (squat jump).No, statistically significant correlation were found between lower body power
(squat jump) and COD speed (arrowhead agility test), static balance (CoP distance) and ball kicking velocity.

Table 1. Correlation coefficient (r) table

10-m Sprint 30-m Sprint CoP distance COD B.V.D.L. B.V.N.D.L.
L.B.P. (r) -0.930** -0.880* -0.594 -0.683 -0.322-0.179
P-value 0.007 0.021 0.214 0.135 0.534 0.734

**Denotes significant correlation at 0.01 level, *Denotes significant correlation at 0.05 level, L.B.P. = Lower
body power, B.V. = Ball velocity, COD = Change of direction speed, CoP = Centre of pressure,K = Kicking
limb, S = Supporting limb, D.L. = Dominant Limb, N.D.L. = Non-dominant Limb.
Comparison of velocity of ball during instep soccer kick from various approach angles

Student’s t-test for paired-samples (N=18) of velocity of ball between kicking with the dominant limb
and kicking with the non-dominant limbshowed insignificant statistical differenceirrespective of the approach
angles(t;»= 1.123, p = 0.277). While, single factor repeated measure’s ANOVA (N=6) showed significant
statistical difference in velocity of ball when kicked with dominant limb from different approach angles(F= ;5=
7.49, p = 0.010, partialy;” = 0.60). Post hoc tests using the Bonferroni correction revealed that ball velocity from
45-degree approach was significantly higher than 0-degree approach (fz = 4.71, p = 0.005, d = 1.27). While,
statistical difference between 0-degree approachangleand 60-degree approachangle (#:=1.79, p = 0.146) and
between 45-degree approach angleand 60-degree approach angle ( ts= 2.091, p = 0.091) was found to be
insignificant. Further, in analysis of ball velocity with single factor repeated measures ANOVA when kicked
with non-dominant limb from different approach angles, Mauchly’s Sphericity Testspecified that the
assumptionsof sphericitywere violated (¥~ (2= 12.854, p = 0.002) and consequently, a Greenhouse-Geisser
correction was used in the analysis. Significant difference in velocity ofball was found when kicked with non-
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dominating limb from different angle ofapproach (F; ¢z; =.10a= 37.50, p = 0.002, partial 7 % =0.88). Post-hoc tests
using Bonferroni correction revealed that ball velocity when kicked from 45-degree approach and 60-degree
approach were significantly higher than 0-degree approach (fz= 34.464, p = 0.000, d = 2.27;tz= 4.029, p =
0.010, d = 1.04). While, there was insignificant difference between velocity of ball when kicked with non-
dominating limb from 45-degree approach and 60-degree approach (£z=2.99, p = 0.030).
Table 2. Comparison of velocity of ball (km/hr) in different angle of approach

B.V. (irrespective of approach) B.V. 0 D.A. B.V. 45 D.A. B.V. 60 D.A.
D.L. 92.33 £ 6.88 88.17+£6.18 96.00 + 6.20* 92.83 + 6.85
N.D.L. 90.94 + 8.64 83.50+5.61 97.33 +5.89* 92.00 + 8.41
*Denotes greater ball velocity, D.L. = Dominant Limb, N.D.L. = Non-dominant Limb, B.V. = Ball Velocity,
D.A. = Degree Approach

Comparisonof muscle activity when Kicking the ball from differentapproach angles

Repeated measure’s ANOVA with single factor was used to analyse muscle activity when the ball was
kicked with the dominant limb from different approach angles.Significant statistical differences was found in
muscle activity of tibialis anterior of kicking limb(F- ;n= 6.52, p = 0.015, partial 7% = 0.57). Post-hoc tests using
the Bonferroni corrections revealed that muscle activity in tibialis anterior was significantly greater when kicked
from 0-degree approach (tz= 3.887, p = 0.012, d=1.41) than kicking from 60-degree approach. Insignificant
statistical differences were found in muscle activity of tibialis anterior between kicking with dominant limb from
45-degree approach and 60-degree approach (ts= 2.333, p = 0.067) and between 45-degree approach and 0-
degree approach (ts= 1.557, p = 0.180). Statisticallyinsignificant differences were found in muscle activity of
rectus femoris (Fz 5= 3.210, p = 0.391), vastus lateralis (¥* (2)= 2.333, p = 0.311) and biceps femoris
(Fy pes.z2ma= 1.435, p = 0.285) of kicking limb, rectus femoris (F- ;,= 0.443, p = 0.654), vastus lateralis (Fx ;=
0.013, p = 0.987), biceps femoris (- ;= 0.391, p = 0.686) and tibialis anterior (}j: (2)=2.333,p=0.311) of
supporting limb when dominant limbwas used for instep kick from different approach angles.

Table 3. Comparison of muscle activity(RMS) when the ball was kickedfrom different approach with dominating
limb

K.R.F. K.V.L. K.B.F. K.T.A. S.R.F. S.V.L. S.B.F. S.T.A
0-D.A. 259+ 82 313112 217+97 297 £ 90* 238 +59 224+ 13 166
+30 213+99
45-D.A. 290+ 50 276 £ 108 218+ 94 228 +£42 226 +58 227 +29
183 £55 232+ 96
60-D.A. 223 +37 244 +£30 255+76 175 +£26 210+ 57 227 + 66

171 + 64 233+ 101
*Denotes significantly greater muscle activation, D.A. = degree-approach, K = Kicking limb, S = Supporting
limb, RMS value is in uV

In the situation where the ball was kicked from different approach angleswith the non-dominant limb, a
single factor repeated measure’s ANOVA revealed statisticallysignificant difference in muscle activity of rectus
femoris of the supporting limb(Fz ;5= 5.536, p = 0.024, partial > = 0.52). Post-hoc test by means of LSD
revealed that muscle activity in rectus femoris of supporting limbwas greater in 0-degree approach than 45-
degree (tz= 3.046, p = 0.029, d=0.49) approach and 60-degree approach (£z= 3.061, p = 0.028, d=0.64). There
was insignificant statistical difference in muscle activity of rectus femoris of supporting limb between 45-degree
approach angle and 60-degree approach angle.

Insignificantstatisticaldifferences were seenin the muscle activity of rectus femoris (5 ;,= 0.886, p =
0.442), vastus lateralis (F= ;5= 1.327, p = 0.308), biceps femoris (- ;;=1.004 , p = 0.401), tibialis anterior (Fz ;5=
2.614, p = 0.122)of kicking limb and vastus lateralis (F: ;;= 2.854, p = 0.105), biceps femoris (Fz .= 0.889, p =
0.441), tibialis anterior (Fz ;5,= 0.985, p = 0.407) of supporting limbwhen the ball was kicked with the non-
dominating limb from different approach angles.
Table 4. Comparison of muscle activity (RMS) when the ball was kickedfrom different angle of approach with
non-dominating limb

K.R.F. K.V.L. K.B.F. K.T.A. S.R.F. S.V.L. S.B.F. S.T.A
0-D.A. 232+ 37 260 + 64 176 £23 228 + 64 225 + 49* 211+ 15
193+ 79 154+ 26
45-D.A. 210+ 89 247+ 23 182+ 29 186 + 62 201 + 47 222 + 35 170
+76 143 £ 22
60-D.A. 221+ 50 288 +£46 196+ 52 218 +£108192 + 33 262 +57 164+£76

144 £ 17
*Denotes significantly greater muscle activation, D.A. = degree-approach, K = Kicking limb, S = Supporting
limb
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Discussion

Investigation of the association between lower body power (squat jump height) and selected variables
which affect the performanceof players in soccer was the first objective of this study. A previous study showed
significant correlation between 10-metre sprint, 30-metre sprintand COD speed (T-test) (Little & Williams,
2003).This study showed a statistically significant association between lower body power, 10-metre sprint and
30-metre sprint, which supports the result of previous studies that found lower body power related to sprinting
speed (Cronin & Hansen, 2005);(Peterson, Alvar, & Rhea, 2006);(Nimphius, Mcguigan, & Newton,
2010);(Lockie, Murphy, Knight, & Janse de Jonge, 2011);(Lockie, Jalilvand, Callaghan, Jeffriess, & Murphy,
2015). In this study the power of the associationswere large, the reason may be due to sample size being small
and the predictive relationship were high. Additionally, there were statistically insignificant associations found
between lower body power and COD speed, static balance and velocity of ball. A previous research study
conducted on association between countermovement jump height and COD speed also found insignificant
correlation (Nimphius, Mcguigan, & Newton, 2010). Earlier studies which displayed significant correlation
between jump height and COD speed failed to establish relationship strong enough to explain more than 50% of
the variance (Sheppard & Young, 2006); (Barnes, et al., 2007);(Vescovi & Mcguigan, 2007). The association
between lower body power and ball kicking velocity could not be established, may be because of the fact that
ball velocity is more dependent on technique and level of skill possessed by the player. An earlier study which
found significant association between squat jump and ball velocity could explain only 22.6% variance in ball
velocity caused by jump height(Rodriguez-Lorenzo, Fernandez-del-Olmo, Sanchez-Molina, & Martin-Acero,
2016). This study also failed to establish a statistically significantassociation between squat jump height and
static balance. Similar studies conducted earlier were unable to find any significant association between squat
jump height and CMJ, triple-hop distance and static balance(Vescovi & Mcguigan, 2007);(Hamilton, Shultz,
Schmitz, & Perrin, 2008); (Mehmet, Mehmet, Sakir, Metin, & Ali, 2016).

The second objective of this study was to compare ball velocity as kicked from different approach
angles with the dominant limb and non-dominant limb.First, when kicked with dominant and non-dominant
limb, the velocity of the ball was compared, irrespective of approach angle. When kicked with the dominant
limb, the ball’s velocity was higher than when kicked with the non-dominant limb(Nunome, Asai, Yasuo, &
Sakurai, 2003);(Kellis, Katis, & Gissis, 2004); (Belin, 2011). But the difference in ball velocity was statistically
insignificant. A research conducted earlier showed similar outcomes, where the velocity of ball had shown
insignificant differences when kicked with the dominant and non-dominant limbs under different
conditions(Nunome, Asai, Yasuo, & Sakurai, 2003);(Kellis, Katis, & Gissis, 2004);(Marques, et al., 2011)(Wang
& Fu, 2019);(Rada, et al., 2019). The second comparison was made when the ball was kicked from different
approach angles with the dominantand non-dominant limb(Belin, 2011). The ball’s maximum velocity was
observed at an angle of approach of 45 degrees, regardless of the limb dominance, when the ball was kicked with
the dominant and the non-dominant limb. In a similar study, a 45-degree approach angle was found to be ideal in
skilled soccer players for maximum ball speed (Isokawa & Lees, 1988); (Nunome, Asai, Yasuo, & Sakurai,
2003); (Kellis, Katis, & Gissis, 2004); (Belin, 2011).Instep kick movement description suggests that a 45-degree
approach angle opens the player’s hips before ball contact, allowing the player’s pelvis to move through a wider
range of movement during the kick; which could be the reason for the maximum ball speed in 45-degree
approach(Lees & Nolan, 1998);(Scurr & Hall, 2009).

The third objective of this research was to make comparisons between the muscle activity in kicking
limb and supporting limbduring soccer instepkick with the dominant limbas well as non-dominant limb from
different angle ofapproach. Vastus lateralis, rectus femoris, biceps femoris and tibialis anterior of both kicking
limb and supporting limb were selected for thecomparative study(Brophy, Backus, Pansy, Lyman, & Williams,
2007);(Halaki & Ginn, 2012).In the tibialis anterior of the kicking limb with 0-degree angle of approach, a
significantly greater muscle activity was found when the ball was kicked with the dominant limb.In case of the
non-dominant limb kick, greater muscle activity in the tibialis anterior of the kicking limb could be seen with 0-
degree angle of approach, but no statistical difference could be established(Nunome, Asai, Yasuo, & Sakurai,
2003);(Kellis, Katis, & Gissis, 2004);(Kellis & Katis, 2007);(Belin, 2011). A significantly greater muscle
activity was also found in rectus femoris of supporting limbwhen kicked from 0-degree approach with non-
dominant limb(Huang & Pang, 2019). Similarly, greater muscle activity was also seen in rectus femoris of
supporting limb when kicked with 0-degree approach angle with the dominant limb, but again it lacked statistical
difference. Due to insufficient studies in this domain, comparisons couldn’t be made by the researchers.
However,a study found approach path made by skilled players is curved and as a consequence the body is
inclined towards the centre of rotation(Marques-Bruna, Lees, & Grimshaw, 2007). This curved direction was
intended to ensure that the body produces and retains a lateral shift as the move is done(Lees & Nolan,
1998);(Peacock & Ball, 2018).In an approach of 0-degreethe curve path is not attained, as attained in 45-degree
and 60-degree approach and this might be a reason to obtain statistical differences in muscle activity in 0-degree
approach kicks. This study did not include normalization of the EMG signals, which restricted the researchers in
making comparisons between the muscle activity of different muscles during soccer instep kick from different
angle of approach as well as between kicking with dominant and non-dominant limb(Halaki & Ginn, 2012).
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There are lots of opportunity for studies in this domain and researchers should look forward into it. This study
was a preliminary investigation in an area of soccer performance and the small sample size limits the
generalizability of the conclusions made from this study. Future researchers should think of including the
normalization of EMG signals for study which would help in determining the amount of muscle activation in
each muscles in different angle of approach.

References

Barfield, W. R., Kirkendall, D. T., & Yu, B. (2002). Kinematic Instep Kicking Differences Between Elite
Female and Male Soccer Players. Journal of Sports Science & Medicine, 72-79.

Barnes, J. L., Schilling, B. K., Falvo, M. J., Weiss, L. W., Creasy, A. K., & Fry, A. C. (2007). Relationship of
Jumping and Agility Performance in Female Volleyball Athletes. Journal of Strength and Conditioning
Research, 1192-1196.

Belin, C. M. (2011, August). Differences in the mechanics between the dominant and non-dominant plant limb
during instep soccer kicking. Boise: Semantic Scholar. Retrieved from
https://pdfs.semanticscholar.org/e15{/21789¢6071d1e7ab72fd05233f4097c94814.pdf

Brophy, R. H., Backus, S. L., Pansy, B. S., Lyman, S., & Williams, R. J. (2007). Lower Extremity Muscle
Activation and Alignment During the Soccer Instep and Side-foot Kicks . Journal of Orthopaedic &
Sports Physical Therapy, 260-268.

Cerrah, A. O., Gungor, E. O., Ertan, H., Soylu, A. R., Lees, A., & Bayrak, C. (2011). Muscular activation
patterns during the soccer in-step kick. Isokinetics and Exercise Science, 181-190.

Chen, Y., Chang, W.-Y., Yang, W.-T., & Chang, J.-H. (2016). The electromyography characteristics between
different levels of soccer players on instep kicking. 34th International Conference on Biomechanics in
Sports, (pp. 534-536). Tsukuba.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. Hillsdale: Lawrence Erlbaum
Associates.

Cohen, J. (1992). A power primer. Psychological Bulletin, 155-159.

Cronin, J. B., & Hansen, K. T. (2005). Strength and Power Predictors of Sports Speed. Journal of Strength and
Conditioning Research, 349-357.

Dorge, H. C., Andersen, T. B., Sorensen, H., & Simonsen, E. B. (2002). Biomechanical differences in soccer
kicking with the preferred and the non-preferred leg. Journal of Sports Sciences, 293-299.

Dorge, H. C., Andersen, T. B., Sorensen, H., Simonsen, E. B., Aagaard, H., Dyhre-Poulsen, P., & Klausen, K.
(1999). EMG activity of the iliopsoas muscle and leg kinetics during soccer place kick. Scandinavian
Journal of Medicine & Science in Sports, 195-200.

Halaki, M., & Ginn, K. A. (2012). Normalization of EMG Signals: To Normalize or Not to Normalize and What
to Normalize to? In G. R. Naik, Computational Intellihence in Electromyography Analysis- A
Perspective on Current Application and Future Challenges (pp. 175-194). London. doi:10.5772/49957

Hamilton, R. T., Shultz, S. J., Schmitz, R. J., & Perrin, D. H. (2008). Triple-hop distance as a valid predictor of
lower limb strength and power. Journal of Athletic Training, 144-151.

Huang, M., & Pang, M. Y. (2019). Muscle activity and vibration transmissibility during whole-body vibration in
chronic stroke. Scandinavian Journal of Medicine and Science in Sports, 816-825.
doi:https://doi.org/10.1111/sms.13408

Isokawa, M., & Lees, A. (1988). A biomechanical analysis of the instep kick motion in soccer: Science and
Football. (T. Reilly, A. Lees, K. Davids, & W. J. Murphy, Eds.) London: E and FN Spon.

Kapidzic, A., Huremovic, T., & Biberovic, A. (2014). Kinematic analysis of the instep kick in youth soccer
players. Journal of Human Kinetics, 81-90.

Kellis, E., & Katis, A. (2007). Biomechanical characteristics and determinants of instep soccer kick. Journal of
Sports Science and Medicine, 154-165.

Kellis, E., Katis, A., & Gissis, 1. (2004). Knee biomechanics of the support leg in soccer kicks from three angles
of approach. Medicine & Science in Sports & Exercise, 1017-1028.
doi:http://dx.doi.org/10.1249/01.MSS.0000128147.01979.31

Lees, A., & Nolan, L. (1998). The biomechanics of soccer: A review. Journal of Sports Sciences, 211-234.
doi:doi.org/10.1080/026404198366740

Lees, A. (1996). Science and Soccer. (T. Reilly, Ed.) London: E &FN Spon.

Little, T., & Williams, A. (2003). Specifity of acceleration, maximum speed and agility in professional soccer
players. Fifith World Congress on Sports Science and Football (pp. 289-296). Portugal: Routledge.

Lockie, R. G., Jalilvand, F., Callaghan, S. J., Jeffriess, M. D., & Murphy, A. J. (2015). Interaction Between Leg
Muscle Performance and Sprint Acceleration Kinematics. Journal of Human Kinetics, 65-74.

Lockie, R. G., Murphy, A. J., Knight, T. J., & Janse de Jonge, X. A. (2011). Factors That Differentiate
Acceleration Ability in Field Sport Athletes. Journal of Strength and Conditioning Research, 2704-
2714.

2270

JPES ®  www.efsupit.ro



ROHIT KUMAR THAPA, AMAR KUMAR, DEEPAK SHARMA, JAIVEER SINGH RAWAT,
PUSHPENDRA NARVARIYA

Majelan, A. S., Rahmani-Nia, F., Norasteh, A. A., & Damirchi, A. (2011). The effect of approach angle and
target position on instep kicking accuracy and ball speed with skilled soccer players. Sport SPA, 35-39.

Marcin, A., Jan, C., Beata, P., Ryszard, S., & Andrzej, K. (2013). Analysis of sprinting activities of professional
soccer players. Journal of Strength and Conditioning Research, 2134-2140.
doi:10.1519/JSC.0b013e318279423¢

Marques, M. C., Pereira, F., Marinho, D. A., Reis, M., Cretu, M., & Tillaar, R. V. (2011). A comparison of ball
velocity in different kicking positions with dominant and non-dominant leg in junior soccer players.
Journal of Physical Education and Sport, 159-166.

Marques-Bruna, P., Lees, A., & Grimshaw, P. (2007). Development of technique in soccer. International
Journal of Coaching Science, 51-52.

Mehmet, G., Mehmet, G., Sakir, B., Metin, B., & Ali, O. (2016). Correlations between different methods of
vertical jump and static balance parameters in athletes. Turkish Journal of Sports and Exercise, 147-
152.

Muehlbauer, T., Besemer, C., Wehrle, A., Gollhofer, A., & Granacher, U. (2012). Relationship between
Strength, Power and Balance Performance in Seniors. Gerontology, 504-512.

Muehlbauer, T., Gollhofer, A., & Granacher, U. (2012). Relationship between measures of balance and strength
in middle-aged adults. Journal of Strength and Conditioning Research, 2401-2407.

Nimphius, S., Mcguigan, M. R., & Newton, R. U. (2010). Relationship Between Strength, Power, Speed, and
Change of Direction Performance of Female Softball Players. Journal of Strength and Conditioning
Research, 885-895.

Nunome, H., Asai, T., Yasuo, 1., & Sakurai, S. (2003). Three-dimensional kinetic analysis of side-foot and instep
soccer kicks. Medicine & Science in Sports and Exercise, 2028-2036.
doi:http://dx.doi.org/10.1249/01.MSS.0000039076.43492.EF

Nunome, H., Inoue, K., Watanabe, K., Iga, T., & Akima, H. (2018). Dynamics of submaximal effort soccer
instep kicking. Journal of Sports Sciences, 2588-2595.

Peacock, J., & Ball, K. (2018). Is there a sweet spot on the foot in Australian football drop punt kicking? Journal
of Sports Sciences, 467-476. doi:https://doi.org/10.1080/02640414.2018.1505408

Peterson, M. D., Alvar, B. A., & Rhea, M. R. (2006). The Contribution of Maximal Force Production to
Explosive Movement Among Young Collegiate Athletes. Journal of Strength and Conditioning
Research, 867-873.

P-Walk. (2017). Retrieved May 21, 2019, from BTS Bioengineering:
https://www.btsbioengineering.com/products/p-walk/

Rada, A., Kuvacic, G., Giorgio, A. D., Sellami, M., Ardigo, L. P., Bragazzi, N. L., & Padulo, J. (2019). The ball
kicking speed: A new efficient performance indicator in youth soccer. PLOS ONE, 1-11.
doi:https://doi.org/10.1371/journal.pone.0217101

Reilly, T. (1996). Science and Soccer. London: E & FN Spon.

Rodriguez-Lorenzo, L., Fernandez-del-Olmo, M., Sanchez-Molina, J. A., & Martin-Acero, R. (2016). Role of
Vertical Jumps and Anthropometric Variables in Maxmimal Kicking Ball Velocities in Elite Soccer
Players. Journal of Human Kinetics, 143-154.

Scurr, J. C., Abbott, V., & Ball, N. (2011). Quadriceps EMG muscle activation during accurate soccer instep
kicking. Journal of Sports Sciences, 247-251.

Scurr, J., & Hall, B. (2009). The effects of approach angle on penalty kicking accuracy and kick kinematics with
recreational soccer players. Journal of Sports Science and Medicine, 230-234. Retrieved from
https://www.researchgate.net/publication/258035756 The Effects of Approach Angle on Penalty K
icking_Accuracy and Kick Kinematics with Recreational Soccer Players

Serpell, B., Young, W., & Ford, M. (2011). Are the perceptual and decision-making components of agility
trainable? A preliminary investigation. Journal of Strength and Conditioning Research, 1240-1248.

Shalfawi, S. A., Sabbah, A., Kailani, G., Tonnessen, E., & Enoksen, E. (2011). The relationship between running
speed and measures of vertical jump in professional basketball players: A field-test approach. Journal
of Strength and Conditioning Research, 3088-3092.

Shan, G., & Westerhoff, P. (2005). Full-body kinematic characteristics of the maximal instep Soccer kick by
male soccer players and parameters related to kick quality. Sports Biomechanics, 59-72.

Sheppard, J. M., & Young, W. B. (2006). Agility literature review: Classification, training and testing. Journal
of Sports Sciences, 919-932.

Sterzing, T., & Hennig, E. M. (2008). The influence of soccer shoes on kicking velocity in full instep kick.
Exercise and sports science reviews, 91-97.

Turner, A. P., Unholz, C. N., Potts, N., & Coleman, S. G. (2012). Peak power, force, and veolcity during jump
squats in professional rugby players. The Journal of Strength and Conditioning Research, 1594-1600.

Vescovi, J. D., & Mcguigan, M. R. (2007). Relationship between sprinting, agility, and jump ability in female
athletes. Journal of Sports Sciences, 97-107.

2271

JPES ®  www.efsupit.ro



ROHIT KUMAR THAPA, AMAR KUMAR, DEEPAK SHARMA, JAIVEER SINGH RAWAT,
PUSHPENDRA NARVARIYA

Wang, J., & Fu, W. (2019). Asymmetry between the dominant and non-dominant legs in the lower limb
biomechanics during single-leg landings in females. Advances in Mechanical Engineering, 1-8.
doi:https://doi.org/10.1177%2F1687814019849794

Wood, R. J. (2008, May 20). Arrowhead Agility Drill Test. Retrieved May 21, 2019, from Topend Sports:
https://www.topendsports.com/testing/tests/arrowhead-agility-drill. htm

Yadav, R. S. (2019). Thigh muscles activation during soccer instep kick. European Journal of Physical
Education and Sport Science, 31-38.

2272

JPES ®  www.efsupit.ro



