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ABSTRACT

The purpose of the present study was to compar&ethexplosive power and handgrip strength of Indiallege
level men physical education and non-physical etioicastudents and also find out the relationshighwihody
composition variables to leg explosive power anddggip strength. A total of 500 (physical educati@b0 & non-
physical education- 250) college level male stuslemiged 18-25 years (mean 22.29 + 2.21) were smlect
purposively selected as the samples of the stuahgeSt vertical jump test and a standard adjustadigital
handgrip dynamometer were used for measuring leglosive power and handgrip strength respectively.
Anthropometric measurements were taken for estiga body fat, % skeletal muscle mass, lean bodys raad
body surface area of the selected subjects. Thainfis of the present study showing that physicaication
students have higher mean values in leg explosiveep (P< 0.01) and handgrip strength (2 0.01) than non-
physical education students. Leg explosive powelr dignificantly positive correlation ¢0.01) with % skeletal
muscle mass and lean body mass and significanggitive correlation (R0.01) with rest of the body composition
variables irrespective of physical education andn4phiysical education students. Handgrip strengthd ha
significantly positive correlations @.01) with all the body composition variables ipestive of physical
education and non-physical education students. di e concluded that physical activity has stroragifive
relationship with leg explosive power and handgti@ngth.
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INTRODUCTION

The most obvious benefit of strong, healthy musdteshe ability to perform everyday tasks efficlgnand
effectively, which contributes to a healthy lifdstyThe importance of strength and power in theonitgj of sports
is well accepted and early identification of higlreagth and power levels can be a useful tool fdert
identification, strength diagnosis, and developnwdrgport specific profile [1-3]. According to Arag-Vargas [4]
vertical jump tests are common in physical educatibtness, and sports programs, as a means tesalsseer limb
power. Numerous researches have shown that thiealgetmp strongly correlates with explosive legyso [5-8],
many coaches will measure vertical jump to estineatdosive leg power.

Handgrip strength is the integrated performancesudcles that can be produced in one muscularaadiitn [9]. It
is widely accepted that grip strength provides bjeative index of the functional integrity of th@per extremity
[10,11]. Handgrip strength is an easily obtainablasure of physical health and muscle functiois. dften used as
an indicator of overall physical strength [10], Haand forearm muscles performances [9] and as@ifural index
of nutritional status [12-16] and physical perfomoa [17]. Handgrip strength is a physiological ablé that is
affected by a number of factors including age, geraohd body size. Strong correlations between hgmdtrength
and various anthropometric measurements (weigighhéiand length etc.) were reported earlier [28-2
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MATERIALS AND METHODS

Sample

The present study was conducted on 500 young @lkgels male students (age range 18-25 yearsdfauhich

250 physical education students who were completedyear Bachelor of physical education (B.P.Edys® and
took part in obligatory physical activities undbeir course of study and 250 non-physical educatadents who
were not participated regular physical activity.eTéubjects were selected from nineteen collegestddcin nine
different districts of West-Bengal in India irresgige of their caste, religion, dietary habits aswtio-economic
status. Exclusion criteria were set upon my knoggedf some genetic, psychological, neurologicatlmronic

diseases which affecting leg explosive power, Handtion and anthropometric characteristics.

Anthropometric Measurements

The age of the subjects were calculated from tle ofabirth as recorded in their institution. Heigiveight, three
muscle girths (upper arm, thigh and calf), and e&kinfolds thickness (triceps, sub-scapular, silipca pectoral,
axilla, abdominal, thigh and calf) of the subjeatsre measured with standard equipments and proeedine
examinations were conducted according to the guielelof the International Society for the Advancamef
Kinanthropometry (ISAK) [23]. The Technical Errof Measurement (TEM) was lower than 5% for skinfofdsl
2% for the other measurements.

Body Composition

For calculating body density of the subjects Jaglaad Pollock [24] formula was adopted. The Siru&ipn [25]
was used to convert body density to percent botyfiaeach participant. Poortman’s [26] and Most&lg27]
formula was taken up for assessing skeletal musakes and body surface area (BSA) respectively.

Leg Explosive Power

Sargent vertical jump test was conducted for méagueg explosive power. First, confidence of agpiate
physical condition were achieved, correct procelssneasurement were described for them and thenestsbj
warmed up completely to perform the test. Subjetds side on to a wall and reaches up with thel lclosest to
the wall. Keeping the feet flat on the ground, guint of the fingertips is marked or recorded. Tisicalled the
standing reach height. The athlete then stands &way the wall, and jumps vertically as high as gible using
both arms and legs to assist in projecting the hgulyards. Attempt to touch the wall at the highgant of the
jump. The difference in distance between the stapdéach height and the jump height is the scone. Gest of
three attempts was recorded in cm.

Handgrip Strength

The grip strength of both right and left hands waeasured using a standard adjustable digital hgndgr
dynamometer (Takei Scientific Instruments Co., Lt#apan) at standing position with shoulder addlueted
neutrally rotated and elbow in full extension. Tdeamometer was held freely without support, notcting the
subject’s trunk. The position of the hand remaigedstant without the downward direction. The sulisjegere
asked to put maximum force on the dynamometerdhiriem both sides of the hands. The maximum valas w
recorded in kilograms. Total grip strength was glated by adding both hand grip strength dividedvly (right
hand grip strength + left hand grip strength +&)thropometric equipments and hand grip dynamometme
calibrated before each assessment. All subjects tested thrice and the best of three attemptsecasded. There
was a one minute resting period between each hd@mdtgength testing in order to overcome fatigue.

Statistical Analysis

Descriptive statistics (mean, + standard deviatianyl Student t-test for independent samples weesl tisr
compared between the physical education and nosigalyeducation students. Pearson's correlatiaoefficients
was used to establish the correlations of verigaip and hand grip strength with other variablegphysical
education and non-physical education of collegellstudents. Data were analyzed using SPSS (&tatiBackage
for Social Science) version 17.0. A 1% level oflability was used to indicate statistical significa.

RESULTS
Table 1 shows the distribution of mean, standardatiens and t-value of height, weight, % body; fét skeletal
muscle mass, lean body mass, body surface areicalgump and grip strength of physical educatamd non-

physical education college level men studentsissilly significant differences were found in ght (t = 3.71),
% body fat (t= 6.58), % skeletal muscle mass (t30% lean body mass (t =6.70), body surface area3.51),
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vertical jump (t = 11.24) and in handgrip strength= 14.75) between physical education and non-phys
education students.

Table 1. Descriptive statistics and t-value of bodgomposition, vertical jump and grip strength of plysical education and non-physical
education students

Variables Physical Education | Non-physical Education

Mean S.D. Mean S.D. t-Value
Height (cm) 168.82 5.63 168.33 5.59 0.91
Weight (kg) 60.44 5.53 58.43 6.48 3.71%
% Body Fat 12.37 3.01 14.36 3.69 6.587*
% Skeletal Muscle Mas$ 49.79 3.22 40.35 3.32 4.90*
Lean Body Mass 52.90 4.55 49.95 5.23 6.70H*
Body Surface Area (f 1.68 0.09 1.65 0.10 3.51*
Vertical Jump (cm) 49.13 6.87 42.41 6.43 11.24*
Grip Strength (kg) 49.46 4.74 43.44 4.34 14.78*

Table 2. Pearson correlation of body composition wh vertical jump and hand grip strength of physical

(**) indicates p< 0.01.

education and non-physical education students

Variables Vertical Jump Grip Strength
Physical Education | Non-physical Education| Physicdtducation | Non-physical Education

Height (cm) -0.432** -0.291** 0.269** 0.234*
Weight (Kg) -0.279** -0.175** 0.343* 0.107**

% Body Fat -0.454** -0.531** 0.230** 0.327**

% Skeletal Muscle Mas$ 0.285** 0.312** 0.258** 0A2

Lean Body Mass (Kg) 0.527** 0.412* 0.268** 0.341*

Body Surface Area (f -0.339** -0.226** 0.261** 0.117**

(**) indicates p< 0.01.

Pearson correlations of the body composition végmlkvith vertical jump and handgrip strength wexamined in
physical education and non-physical education mdialege level men students and presented in Tablertical
jump had significantly positive correlationg®.01) with % skeletal muscle mass and lean bodsntas the rest of
the body composition variables, it was observed @laost all the variables were significantly négaicorrelation
(P<0.01) with vertical jump irrespective of physicalueation and non-physical education students. H&mdg
strength had significantly positive correlations@r1) with all the variables irrespective of phydieducation and
non-physical education students.

DISCUSSION

The main finding of present study was that assesswofeleg explosive power and hand grip strengtipliysical
education and non-physical education students maddut its relationship with body composition \asies. The
finding of the present study is similar to the wddne by Ostojic et al [28], demonstrated the hedgiad weight of a
player had significantly negative correlation witbrtical jump height. This result is disagreed bslah et al. [29]
and Davis et al. [30] where they reported thateherno significant relationship between vertiaahp and body
height and weight. % Body fat is the amount of béatystored in the body and does not take into acthe lean
body mass and muscle mass. Table 2 shows that % fabdnd vertical jump have a negative associatim
individual with lower % body fat definitely has agher vertical jump [31,32]. This is because thieletes with
lower % body fat and greater power are more likelgenerate greater velocity of kicking [33]. Thedy done by
Davis et al. (30) has reported that % body fahéshest predictor of vertical jump for recreatiomelle athletes aged
between 20 to 37 years old. This result corresptméisat of Roschel et al. [33], who stated thatdbm of skinfold
thickness has significant negative association wétttical jump height. % Body fat is related to therk performed
during vertical jump. Since work is the productaserage force acting on the subject and the dispiaat of the
jump, heavier athletes need more work to move thy io the same displacement achieved by lighteletss
[33,34].

Height, weight and lean body mass were closelyetated with grip strength. The literature describgsositive
association between Right and left hand grip sttemgth weight, height, BMI, lean body mass and yasdrface
area [35-41]. Luna-Heredia et al. [42] describedt thody height is directly correlated with handpgsitrength,
possibly because this factor is more closely rdlatethe lean body mass. The current results wsmeansistent
with others researches that report positive asgongof body fat with handgrip strength, as evitksh by studies
undertaken by Deforche et al., Casajus et al. aneré\ et al. [43-45]. The results of this studyigade that mean
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value of the leg explosive power and hand gripngfite of physical education students was signifigamgher than

the non-physical education students. Explanatiothisffinding may arrange the physical educatiardsehts were
regularly participated in physical activity and ytedso possessed higher amount of % skeletal musas and lean
body mass.

CONCLUSION

It may be concluded that physical activity has mgrgositive relationship with leg explosive powadahandgrip
strength. As the present study is examine relghips between leg explosive power and handgriphgtiewith
various body composition variables in men physazhication and non-physical education college agetkeats of
few districts in India, so more research on laayea and other sex is needed to confirm or rehigdinding.
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