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ABSTRACT

The present study aimed to compare the level ai@efitness and body composition of trained antfained male
college students of West Bengal, India. Trainedestits (N = 250) in the age range of 19-25 yearsevgaparated
from their untrained counterparts (N = 250) accardito their level of physical activity. Aerobiafitss in terms of

maximum oxygen uptake capaciﬁ':}qzmax) was estimated by Queen’s College Step Test. Irr dodevaluate the

body composition variables (body mass index, % Batlyean body mass, % skeletal muscle mass, fétakmass
and body surface area) researcher applied a tesgimgcedure that included measurements of heigh),(bady
weight (kg), three muscle girths (upper arm, thigtd calf) in cm, four bone diameters (humerustyligl, femur
and bimalleolus) in cm, and eight skinfolds thide@riceps, sub-scapular, suprailiac, pectoralillaxabdominal,

thigh and calf) in mm. Results found statisticaignificant (p<0.01) higher values M Opmax in trained college

students compared to untrained students. The boapaesition variables have been compared betwedndroups
and found trained college students possess betidy loomposition in each variables than their coypaet. A

negative correlation was found W0 max, With % body fat (p<0.01) and body surface area (38) of both trained
and untrained groups. The BMI, lean body mass anskétetal muscle mass have the significant (p<Op@Ejtive
correlations with 'F:FOZmaX_ Finding suggest that beneficial effects of reguktercise on'ﬁ:"OZmax, and body
composition variables in college students.

Keywords: VOomax, Lean body mass, % Body fat, Physical activity.

INTRODUCTION

Aerobic fitness is a major component of fitnessdood health as well as for optimal performancenany sports.
Aerobic fitness is best described as the maxintalsawhole body oxygen consumptio‘ﬁiQZmax) of an individual.

The measure of the maximal rate of whole body orygensumption during exercis‘&’@zrnax) has a history dating

back to the pioneering work of A.V. Hill in the 1(9).2Traditional|yﬁ:"'02max, has been interpreted as a measure of the

maximal capacity of the cardiorespiratory systena¢quire oxygen, circulate it to working muscle,end muscle
can the extract and utilize oxygen in mitochondréapiration to meet the energy needs of muscléaction. The

measure oﬁ?OZmaX_ has therefore been invaluable in quantifying eadoe fithess and the status of the cardio-
respiratory and muscular systems for all individuainging from the athlete to the sedentary anebdi=d.

'F:r"OZmaX_ varies among individuals in a same populationhsagthe trained runners or untrained individua]s The
variables that can be used to explain the variamd£O,na, include training status, genetic predispositiongyoo
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mass, body composition, maximal arteriovenous omygentent difference, maximal heart rate, maxinab@ac
output, and somatotype components [2,3]. Previeusnent studies indicated body mass [4-6], fat fmeass [7], %

body fat [8] and body surface area [9] are the pesdictor oﬁ:’OZmaX_The available studies, which primarily consist

of ?OZmaX_ and lean body mass (LBM) measurements in sedestarjects, are difficult to interpret due to the
confounding effects of age associated changesdly fat and muscle oxidative capacity [10]. Additdliy, many

studies of the decline iﬁ’OZmax,with aging, particularly in trained subjects, havat statistically adjuste&'OZmaX_
for age or gender differences in body compositibh 12]. Finally, it is unclear what relevance iratars of whole

body muscle mass have as determinanﬁ:é(bjmax_when most of the §consumed durin{.r;"OZmaX_testing is used by

the limb muscles [13,14]. It is well known that ahde VOomax iS strongly ifluenced by change in body size. For
that reason body size should help to explain thekée capacity of an individual [16]. Some recentdées have
shown that there are separate and independenh tedfatts of aerobic capacity and fatness [17-19].

There have been several publications in previoassyseporting on the quantity of physical actiyigrformed by

college students [19,20]. In the recent decadeedire in physical activity among college studehts been
observed [20,21]. Regular physical activity is amportant part of a healthy lifestyle. It is asstmibwith decreased
risk of heart disease [22], obesity [23], and caiizé] and related to psychological well-being witlwer levels of

stress [25-27] and better cognitive functioning][ZBhe purpose of this study was to compare thellef aerobic

fitness and body composition of trained and un&diocollege student.

MATERIALSAND METHODS

Subjects

The present study was conducted on 250 trained2&@duntrained (total 500) young college levels nstlalents.
Age range of the subjects was 18 to 25 years (N@a8i/ years, SD +2.34). The age of the subjects waiculated
from the date of birth as recorded in their insiito. Trained students were completed one year &@aclf Physical
Education (B.P.Ed) course and took part in obligagohysical activities under their course of studkereas,
untrained students were not participated regulgsighl activity. All the subjects were non-smok8ubjects were
selected from nineteen colleges located in ninkerint districts of West-Bengal in India irrespeetof their caste,
religion, dietary habits and socio-economic stalime investigator received ethical approval from Yisva-Bharati
University Research Degrees Ethics Committee.

M easurements

The anthropometric measurements were carried owig ustandard instruments and in accordance with the
methodology recommended by the International Spdet the Advancement of Kinanthropometry [29]. Bod
height was evaluated in cm, along with body weighitg, three muscle girths (upper arm, thigh aalf) én cm,

four bone diameters (humerus, bistyloid, femur bimdalleolus) in cm, and eight skinfolds thicknes&céps, sub-
scapular, suprailiac, pectoral, axilla, abdomittagh and calf) in mm were measured. For calcuipbindy density

of the subjects Jackson and Pollock [30] equatias adopted. The Siri equation [31] was used to exdrivody
density to percent body fat of each participanbrBoan’s [32] and Drinkwater et. al. [33] formulasvtaken up for
assessing skeletal muscle mass and skeletal mgssctively. Measurement of Body Surface Area (BSAjhe
subjects Mosteller's formula [34] was used. All mdis undertook Queen College Step Test [35] feimasing

?OZmax.

Statistical analysis

The Statistical Package for the Social SciencesS&Rersion 18.0) was used for the data analyssciiptive
statistics (mean, * standard deviation) and Stuthagt for independent samples were used for cosmpletween
the trained and untrained college students. Pearsorrelation of coefficients was used to estaltlie correlations

of 'F:WOZmaX_with body composition variables in trained and aimted of college students.

RESULTS

Mean, S.D. and t-value of body composition variatded aerobic fithess of trained and untrainedegellstudents
were shown in table- 1. The trained subjects haghifscantly greater value of body mass index (p49.@s
compared to untrained students. Lean body mass(py0% skeletal muscle mass (p<0.01) and bodyserérea
(p<0.01) were found significantly higher in traingidents when compared to the untrained studdotsignificant
difference was reported between the two group<lation to % skeletal mass. The trained collegéesits had

significantly higher amount o"ﬁ'OZmaX_ (p<0.01) than the untrained students.
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Table- 1: Body composition and aerobic fitness of trained and untrained college students

. Trained Untrained
Variables Mean 1 SD. | Mean | SD. t-Value

Weight (kg) 60.44| 553 5843 648 3.71%
Height (cm) 168.33] 5.59 168.82 5.63 0.97
BMI 21.31 | 1.35| 20.51| 2.04 5.11*
% Fat 12.37| 3.01 143§ 3.69 6.58%
Lean Body Mass (kg) 52.9 4556 49.95 5p3 6.70**
% Skeletal Mass 1357 134 13.38 0.p8 1.80
% Skeletal Muscle Mass 49.79  3.22 48.35 3|32 4.90*
Body Surface Area (A 1.68 0.09 1.65 0.1( 3.51*
VOzmax (Ml.kgmin. %) 5483 | 5.38| 40.91| 6.51 36.78%

** indicates p< 0.01.

Table- 2: Pearson correlation of body composition with aerobic fitness of both trained and untrained students

Variables VOuma, (Mlkg. min.%)
Trained | Untrained
Weight (kg) 0.657** 0.476**
Height (cm) 0.466** 0.385**
BMI 0.338* 0.337*
% Body Fat -0.344** -0.516**
% Skeletal Muscle Mass  0.364*) 0.297*
% Skeletal Mass 0.068 0.056
Lean Body Mass (kg) 0.763** 0.539**
Body Surface Area (M -0.135* -0.124*
** indicates p< 0.01 and * indicates p< 0.05.

Table- 2 comprises the coefficients of correlafimnboth trained and untrained groupsf{mzrnax,with various body

composition variables. Significant positive cortigla (p < 0.01) was observed in both group whemlierfitness
was correlated with BMI, % skeletal muscle masanlbody mass; whereas, negatively correlated witho&y fat
(p<0.01) and body surface area (p<0.05). On therdtlnd, % skeletal mass was found insignificantetation
with aerobic fitness in both groups.

DISCUSSION

The trained college students have significantlyo(p4) higher value oW Oumax than untrained students as also
reported in previous studies from the country ambad [36-38]. So untrained college students hawet aerobic
capacity and poor physical fithess in respect &irttnained counterparts. TREO max O active subjects reported by

Banerjee et. al. [39] was comparable to the traistedents of the present study. On the other hhadaerobic
fitness of the untrained college students obtaindtie present was similar with the findings of Bgopadhyay, A.
and Bandyopadhyay, P. [40].

Various body composition variables showed signiftazorrelation With‘F:"OZmax, Previous pertinent studies indicated
body mass as the best predictorf{mmax_ [4,5,9,41]. In the present study body mass exiibhigher value of
correlation coefficient (r=0.657) witFEr'OZmax, than height (r=0.466) in case of trained studewtsile untrained
students depicted lower value of correlation cogffit (r=0.476) between body mass aﬁﬂd)max_ than that of

between height anﬂ"OZmaX_ (r=0.385). Verma et. al. [41] in their studies posed that physical characteristics were

good predictors of maximal oxygen uptake in Indimales and more importantly they obtained highekievaf
correlation coefficient when body mass was considexs an independent parameter.

In accordance with the results published by Spetrigl. [42], present study also found negativeedation to body
fat percentage with’O,ay This is probably because of the excessive amouhbdy fat that appeared to exert an
unfavourable burden as well as hindering actionatole cardiac function, particularly during exhaugtexercise
when excessive hyperactive body musculature failsigtake sufficient amount of oxygen due to depmsibf
proportionately high amount of fat mass [7,43]. &iny, Dempsy et. al. [44] found excess body fatpairs
cardiorespiratory functions and reduces mechamwiffadiency for a given work load. Finding of theegent study
was in accordance with the work of Lang et. al.][#Ho described a sigficant relationship between skeletal
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muscle mass anE&"OZmax, Other authors [46] found a sidiwant relationship betwee'ﬁ’OZmax, and thigh muscle
cross-sectional area. Therefore, it may be condutdhat skeletal muscle mass is an important vaidbt
determiningW O, Of an individual. Lean body mass had highly signifit correlation witf¥ O, .y in both trained

and untrained group [10]. These findings providditahal support for expressing dependencé:r'ﬁfz,nax_to lean
body mass.

CONCLUSION

Present study showed beneficial effects of regedarcise on'F:I'OZmaX, and body composition variables in college
students. Therefore, regular physical exercisebesimcluded as a part of curriculum for collegadstuts.
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