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ABSTRACT

Physical activity is often recommended as a strafeg maintaining active life style. Although asstions among
physical activity and hand grip strength have belecumented among adults and children, they havebaeh
studied extensively in college aged physical edoicapopulations. This study employed an ethnicdilyerse
sample of 290 male college level (mean age 23.@6syphysical education students from eight teashteaining
institution, situated in West Bengal, India to exaarthe relationship among different morphologicharacteristics
to hand grip strength. Results indicate that themealue of the hand grip strength of physical edion student
was higher in the right hand (50.08) than left hgdd.37). BMI, % body fat, lean body mass, % skEletuscle
mass, endomorphy and mesomorphy were significpositive correlations (g0.01) with both hand grip strength.
Whereas both hand grip strength had significanttgative correlation (0.01) with ectomorphy component. The
mean somatotype of the physical education studesridomorphic mesomorph (3.78-4.73-2.87).

Kew words: Physical Activity, Grip Strength, Physical Educati Somatotype.

INTRODUCTION

Regular physical activity is one of the most impattways that individuals maintain and improve rtheiysical
health, mental health, and overall well-being. Adsint who participates in regular physical educaisomore likely
to remain motivated to stay healthy and physicadiirve throughout his or her adult life. Additiolyalthe goal is to
promote life-long enjoyment and pursuit of physieativity and sports. The physical education sted&ldahat
follow specify the essential skills and knowledbattall students need in order to build and maingahealthy life
style.

Physical education needs to be an integral paevefy student’s education. Through physical edocatlasses,
students learn not only how their bodies move and to perform a variety of physical activities, ey learn the
health-related benefits of regular physical acgtiviPhysical education, when effectively implementadd
coordinated, can provide a framework in which stuslean develop physically, mentally, socially, amdotionally
to become confident, independent, caring, andieesilndividuals. It also provides a positive averta build self-
esteem and social responsibility keys to amelingaéi number of social ills, including crime andlgime.

Regular participation in physical activity is arpery factor in the promotion of health and prevemtof disease.
Children are facing a major health crisis due wirtlsedentary lifestyle. Many healthy behaviouitiated during
childhood, are related to leading causes of disehsability, and death. Researchers indicateghang children an
opportunity to engage in daily, vigorous exercisal#es them to avoid, or at least reduce, theskhhesks while
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enhancing their level of fithess and their acadeaniievement. Moreover, physical education empogticents to
not only enhance their own level of fithess, bsbab promote fitness in their families, schools aommunities.

Physical education is structured; it is not fresypdr recess. In its totality, physical educatimiids a foundation of
practices that promote and facilitate the attainmofrmovement skills, fitness, and physical acig@gtthat can be
maintained throughout life. Regular take part irygtal activities that help to develop and maintainsculo-
skeletal health, muscular strength, endurance flgyibnd bone health [1]Although associations among physical
activity and strength have been documented amouotisaand children by the different researcher, thaye not
been studied extensively in college aged physidatation populations. Thus, the purpose of thegmtestudy was
fiend out morphological characteristics of physiedlication students and their relationship to lgqmistrength.

MATERIALS AND METHODS

Sample:

The present study was conducted on 290 young @liegels male students (age range 20-30 years)welte
completed one year Bachelor of Physical Educati®.€d) course and took part in obligatory physaztivities
under their course of study. The subjects werectelefrom eight colleges located in 8 differenttriiss of West-
Bengal in India irrespective of their caste, r@igidietary habits and socio-economic status.

Anthropometric Measurements:

The age of the subjects were calculated from tlie dhbirth as recorded in their institution. Heigtveight, five
muscle girths (upper arm, fore arm, chest, thigt ealf), four bone diameters (humerus, bistyloieinéir and
bimalleolus), and eight skinfolds thickness (trisepub-scapular, suprailiac, pectoral, axilla, abidal, thigh and
calf) of the subjects were measured with standardpenents and procedure. The examinations were umed
according to the guidelines of the Internationati€ty for the Advancement of Kinanthropometry (ISAR]. The
Technical Error of Measurement (TEM) was lower tBé&f for skinfolds and 2% for the other measurements

Body composition and Somatotype:

For calculating % body fat of the subjects (Jackaod Pollock-1978, body density) Siri equation @P%as
adopted. Poortman’s (2005) and Drinkwater et &86@) formula was taken up for assessing skeletaictaumass
and skeletal mass respectively. Measurement of Bfwlyace Area (BSA) of the subjects Mosteller’'s rhola
(1987) was used. Somatotype components (endomompkegomorphy and ectomorphy) of the subjects were
calculated according to Carter and Heath anthropaeneethod (1990).

Hand Grip Strength:

The grip strength of both right and left hands waseasured using a standard adjustable digital hgndgr
dynamometer (Takei Scientific Instruments Co., Lttapan) at standing position with shoulder addleted
neutrally rotated and elbow in full extension. Thamamometer was held freely without support, nothing the
subject’s trunk. The position of the hand remaigedstant without the downward direction. The sulsjegere
asked to put maximum force on the dynamometerdhiriom both sides of the hands. The maximum valas w
recorded in kilograms. Total grip strength was glted by adding both hand grip strength dividedvey (right
hand grip strength + left hand grip strength +&)thropometric equipments and hand grip dynamometne
calibrated before each assessment. All subjects tested thrice and the best of three attemptsecasded. There
was a one minute resting period between each h@mdtgength testing in order to overcome fatigue.

Statistical Analysis:

Descriptive statistics (mean, = standard deviationd standard error of mean) were determined foectir

measured and derived variables. Pearson's coomrelediefficients were used to establish the coilimiatof handgrip
strength with other variables in physical educastudents. Data were analyzed using SPSS (Statiftackage for
Social Science) version 17.0. A 5% level of probgbivas used to indicate statistical significance.

RESULTS AND DISCUSSION

Descriptive statistics of muscle girth, bone disenetind skinfold thickness of physical educatiamndshts were
presented in table Table 2 shown the distribution of mean value, déad deviation (S.D) and standard error of
mean (SE Mean) obody composition variables, somatotype components l@and grip strength of subjects.
Pearson correlation of body composition variabled somatotype components with right handgrip afidhand
grip strength was presented in Table 3. All thealdes were statistically positively significantroelation either at
0.01 or at 0.05 level with right and left hand gsipength, except % skeletal mass and body sudee® Whereas
both hand grip strength had significantly negativerelation (g£0.01) with ectomorphy component.
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Table 1. Descriptive statistics of anthropometricraits

Variables Mean | S.D| SE Mean
Age (y) 23.70 | 1.99 0.117
Height (cm) 168.19 5.6( 0.33
Weight (kg) 60.17| 5.57 0.325
Upper Arm 28.97| 1.74 0.103
Fore Arm 24.87 1.34 0.079
Muscle Girth (cm) Chest 87.44| 4.83 0.284
Thigh 50.71 | 3.07 0.180
Calf 33.79 | 1.92 0.113
Humerus Biepicondyle 6.79] 0.2/ 0.015
Bone Diameter (cm) Bistyloideus 5.34 0.29 0.017
Femur Biepicondylar 9.51 0.48 0.028
Bimalleolar 7.18 0.38 0.022
Triceps 10.06| 2.14 0.126
Subscapular 12.67 3.64 0.214
Suprailiac 1458 4.51 0.265
. . Pectoral 10.26| 3.1( 0.182
Skinfold Thickness (mm Axilla 904 301 0177
Abdomin 16.50 | 5.15 0.302
Thigh 12.16 | 2.79 0.164
Calf 10.15 | 6.10 0.359

Table 2. Descriptive statistics of body compositigrsomatotype and hand grip strength

Variables Mean | S.D| SE Mean
BMI 21.24 | 1.35 0.079
% Body Fat 11.77] 3.0% 0.179
. Lean Body Mass (kg) 52.8 4.54 0.267
Body Composition 4 "q cletal Muscle Mass  50.30 344 0.208
% Skeletal Mass 13.43 0.98 0.058
Body Surface Area (f 1.67 | 0.09 0.005
Endomorphy 3.78| 0.8] 0.051
Somatotype Mesomorphy 4.73| 0.8] 0.051
Ectomorphy 2.87| 0.74 0.043
Right Hand (kg) 50.08] 4.97 0.292
Grip Strength Left Hand (kg) 47.37| 5.11 0.300
Total (kg) 48.72| 4.8] 0.283

Table 3. Pearson correlation of body composition ahsomatotype with hand grip strength

Grip Strength

Variables Right Hand | Left Hand
BMI 0.404** 0.396**
% Body Fat 0.366** 0.327**
. Lean Body Mass (kg) 0.118* 0.116*
Body Composition = "g) letal Muscle Mass _ 0.393" 0.427
% Skeletal Mass 0.016 0.003
Body Surface Area (M) 0.034 0.017
Endomorphy 0.381** 0.340*
Somatotype Mesomorphy 0.632** 0.661**
Ectomorphy -0.469** -0.465**

** indicate p<0.01& * indicate p<0.01

Present study revel that the mean value of the lggipdstrength of physical education student waghéi in the
right hand (50.08) than left hand (47.37). As tlghtr hand of the subjects was the dominant harel stibjects
showed greater grip strength in that hand thannthedominant hand, which might be because of diffee in
muscle strength between two hands. Incel et ala[8p reported that the hand grip strength is tchigher in
dominant hand with right handed subjects, but nth gignificant differences between sides could dbeuthented
for left handed people. However, Bagi et al. f@ted greater grip strength in the dominant hartth bo cases of
right hander and left hander. The findings of stigdy were also supported by the research workDfisroll et al.
[5], Richards et al. [6] and Saha S. [Mhey reported higher grip strength values in thmidant hand compared to
the non-dominant hand. However, there was a disaggat with above finding with that of the work dobg
Reikeras [8] and Harkonen et al. [@ho reported that there was no significant diffeeenn grip strength of
dominant hand and non dominant hand. AccordingabeRys and Roberts [1@ne explanation for the differences
in grip strength may be due to the use of more fawmed muscular hypertrophy in the dominant hanitkvkeads
to increased strength
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Figure 1. Scatter plot of hand grip strength of pibgl education
students in respect to their somatotype components
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Somatotype Components

In the present study BMI, % body fat, lean body sraasd % skeletal muscle mass of the physical educstudents

were significantly positive correlations<{@.01) with both hand grip strength. The literatdescribes a positive
association between right and left hand grip stiterwgth weight, height, BMI, lean body mass and ypadrface

area [11-17]. Luna-Heredia et al. [18] describledt tbody height is directly correlated with handgstrength,

possibly because this factor is more closely rdlatethe lean body mass. The current results weeaonsistent
with others researches that report positive asgon&of body fat with handgrip strength, as eviskshby studies
undertaken by Deforche et al., Casajus et al. aterdet al. [19-21].

Figure 1 represents the scatter plot of hand grgngth of the physical education students in respe their

somatotype components. In present study the meaatetype of the physical education students is emdphic

mesomorphy (3.78-4.73-2.87) which is similar to theevious findings reported by Saha S. and Sterkowi
Przybycien K.L. [22-23]. Endomorphy was positivelated with handgrip strength, these being theestasts in

which % body fat had a positive association. Herelomorphy expresses the degree of adiposity dewvelot [24].

Mesomorphy reflects muscle development positivedgoaiated with strength and motor performance imegsd

[24]. This component is highly positively correldtavith hand grip strength. Ectomorphy reflects ding and

muscular hypotonic [25]. On this, there were sigalifitly negative associations for ectomorphy widndh grip

strength.

The physical education students of the presentydtade grater hand grip strength in both hands thardistrict
and state level cricketers of Amritsar as repoltgdoley et al. [16]; and Physiotherapy student8ahgalore [26]
whereas lower grip strength was found than theegelifootball players as reported by Futbol et2Al].[

CONCLUSION

Physical education students can be regarded asup @f the population with a large volume of phgsiactivity,
therefore a significant development of their phyldicald and strength was observed. It was conclutiati physical
education students from different countries hawmilar patterns of dominant mesomorphy and moderate
endomorphy, but differ with respect to grip strénghs the present study is examine relationshipg/dsen grip
strength and various morphological characteristiasien physical education college aged studenfswfdistricts

in India, so more research on larger area and stheis needed to confirm or refute this finding.
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