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ABSTRACT

The present study was aimed to investigate thetedfeformal training on different physical and iglogical
profile of the Indian National women soccer playérke study was conducted on 45 senior women sptagers
who were divided into three groups according tarthespective playing position i. e. - defender )(2didfielder
(13), and forward (11) to evaluate the body heidiudy weight, fat percentage, fat free mass, bodgsnndex,
muscle mass, glycogen mass, potassium, calciurerdgstatic strength, trunk flexibility in two difent phases, i.
e. at the beginning and end of the training canie flesult revealed that almost all the parametegsesfound to be
changed insignificantly except the extra cellulater (ECW) and Intra cellular water (ICW) which wigind to be
statistically significant when compare before affigtatraining. The defenders were found to beythengest in age
(21.9 yrs #3.22) and midfielders were found to he bldest (22.8 yrs #4.37) when compared as peir fild
position. Again defenders were also found to bkedtl(159.8 cm +2.71) and heaviest (54.8 kg 15.8f4jong the
footballers whereas forwards were found to be s®ir{156.8 cm, 5.18) in height but not lightemieight (51.28
kg #.63) in fact midfielder were found to be tlighter in weight (48.3 kg #4.85) though their heigh58.2cm
+3.55) was found to be more than the forwards.ghiicant difference (p<0.05) was observed in baayght, body
mass index (BMI), body fat percentage, fat freesrawd relative back strength when Analysis of vareawas
applied among these groups. However, the significiifierence was observed due to the differencevest
midfielders and defenders, when scheffie’s testapatied. Present study further showed that a sfiftody fluids,
with a significant reduction (p<0.05) in extracdlin compartment whereas a significant increasentracellular
compartment. Therefore, this fact supports the iptsssrole in monitoring the physical conditions kvithe
capability to identify the players who is at anrease risk of dehydration. So, it may be conclinde it is essential
to consider the positional requirement because abogance of observed differences could improvettaming
process as well as the selection at the early age.

Keywords: Women soccer players, Anthropometric & physiologigaofile, Training effect, bioelectrical
impedance.

INTRODUCTION

Morphological characteristics of athletes determtine success in particular sports events in varisags. The
knowledge of these characteristics is necessaggtiblish their importance for the success in caitiyeesport [1].
The research on the influence of these charadtevist team games (soccer, handball, basketbdlewaall) is of
particular complexity, because the success in #megdepends, among other factors, on how the ohadivi
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characteristics of some players fit into the whéthels creating a coherent team. So, playing pasimf extreme
importance in interpretation of morphological détacause the demand is different for a specific .pgyccer
belongs to an aerobic-anaerobic (intermittent) typsport with alternate phases of high load amtgrfast zigzag
running, jumps, sudden stops, etc. Practicallylliractivities a player carries his body mass, moesgainst the
force of gravity so frequent changes of directit)atteach excess of body fat represents an ovemdach

additionally burdens the energy mechanisms and sntileeexecution of a whole series of activitiepeesally the
jumps and sprints, more difficult [2]. Anthropomietprofiles and physiological fitness level requifer match play
depend on work rate demands of the game which wihylevel of competition. This may vary accorditigtheir

physical training regiments employed, the frequeatgompetition, the stage of competitive seasod, 0 on. It
can help also in identifying strength and weakrdssdividual players within the team [3].

Soccer is probably the most popular game worldwide there is still limited scientific informationvailable

concerning the morpho- physiological charactergsparticularly the Indian National women soccelypta. The
demand in women participation in competitive spbids reflected the growing popularity of women sodd, 5,

6]. Limited studies were conducted so far on Indmational women soccer players regarding morpho&dgk

physiological profiles [3, 7]. As per literature sach study was undertaken so far to see the effesystematic
training program particularly on Indian national men soccer players. Therefore, the present inagiig on
Indian National women soccer players were undena&estudy i) the morphological and physiologicatameters
according to their specific playing position ii) @heffects of systematic training programmes onediffi
Anthropometric & Physiological parameters, bodydl& mineral content of the women soccer players.

MATERIALS AND METHODS

Selection of Subject:

The present study was carried out on forty five) @énior Indian National women soccer players wioenselected
to participate in SAFF Championship for Women- 20bh2ld at Colombo, Sri Lanka. They were attending a
national coaching camp at the Sports Authorityrafid, Kolkata, for the preparation of above Chamgiop and
were evaluated for various anthropometric and mitggical profiles in the Human Performance Labanatat
Sports Authority of India, Kolkata. Tests were coatgd twice, maintaining three weeks interval betweach test.
The players belonged to almost similar socio-ecdoastatus and having similar dietary habits andenmeaving
same kind of training regimen. Hence, the subjeete considered as homogeneous. At the beginnitesball the
players were clinically examined by the physiciarisSAIl, Kolkata, who are specialized in Sports My
following standard procedure [8]. The players wherevfound to be medically fit, healthy and with mestory of
any hereditary and cardio respiratory diseases Virally selected for the above test.

Training Phase:

The formulation and implementation of systemataeining program was made by the qualified Indianome

coaches with the guidance of the scientific exfiet Sport Science Department, SAIl, Kolkata. Thaning

regimen was used to apply 4 to 5 hours trainingyestay except Sunday, about 30 hours in a weekrellvere two
sessions in each day i. e. Morning session andirye®ssion and in each session was compriseslofraking

for two hours and physical training for one houneTphysical training schedule comprises of diffestrength and
endurance training program apart from the stretgland flexibility exercises which was also includedthe
programme. Endurance training was applied weekigetldays and strength training was two days. Besille
technical and tactical training, they underwent ficarming up and cooling down session of about halfhour
before commencement of the training and end ofriring respectively.

Measurement procedure:

The physical characteristics of the subjects inclgdage (yr), height (cm), weight (kg) were meadul®y
anthropometric rod and digital weighing machinddeked by standard procedure [9]. The decimal agehef
players were calculated from their date of birtkorded from original birth certificate at the tinoé testing.
Skinfold thicknesses were measured by Herpenderfaddti caliper at the site of biceps, triceps, salpstar and
suprailiac. The body fat percentage was calculbtethe formula of Siri [10]. Body density was cdlted using
the equation of [11]. Back and hand grip strenftitlf right and left) were measured by back and dyigamometer
(Senoh, Japan) following the standard procedurg [[i2e relative back strength was calculated iatieh to the
body weight of each player. Evaluation of trunkxilglity was done by ‘Flexometer made of Lafayette
Instrumental co, USA. Total body water (TBW), Extalular water (ECW), Intra cellular water (ICWgtio of
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ECW & ICW, Total body Potassium (TBK), Total bodgicium (TBCa), Total Mineral content, Glycogen mass
Muscle mass were measured by Bioscan 920- 2 (Mrlti&). All the tests were conducted at a room terajure
varying from 23 to 25 degree centigrade with retiumidity varying between 50- 60%.

Statistical Analysis:

Data was analyzed by using the SPSS software,vErddon. One way Analysis of variance was appl@dde the
difference of the players as per their specifitdfigosition and between the (Midfielder, Forwardl &efender) pre
test and post test in order to find out the levfesignificance along with the mean and standardatfien of each
parameter.

RESULTS

Table | demonstrated the comparison and descrigtiatistical analysis of all anthropometric varetbbf women
football players between their two separate teasph and one way Analysis of variance was alskeamp see the
effect of training (if any). The table further rede that the difference in all the anthropometaciables were not
found to be statistically significant as the vabfeall the parameters were not much changed afééming. Body
weight was found to be slightly increased afteintraey in these girls. Fat free mass (FFM) perceamtags found to
be decrease and the body fat percentage was foulbe increase after training. Muscle mass, glycagess and
flexibility were also found to be increased, wheretrength parameters were found to be remaininge sater
training. Table | further depicts the status oftdiody water (TBW) , extra cellular water (ECWiitrh cellular
water (ICW), total body potassium (TBK), Total bodgicium (TBCa), and mineral mass estimated by BIA
(Bioelectrical impedance analysis) and their corngoar between two training phases. All the pararsetere found
to be increased except the mineral mass which waredsed after training but the difference wasfound to be
statistically significant. On the other hand ECWHACW which was found to be changed after trairamg the
difference was statistically significant at thedewef p<0.05%.

Table I: Comparison of Mean, Standard deviation and_evel of significance of various anthropometric ad physiological parameters of
women soccer players of before and after Training.

Parameters Before Training | After Training | Level of significance
Mean sd Mean sd

Age (years) 22.3 +3.28 22.3 +3.28 0.000 NS
Height (cm) 158.4| +3.93] 158.4 +3.98 0.000 NS
Weight (kg 52.1 +5.5¢ 52.¢ 5.4 0.280 N¢
Body Mass Index (BMI) 20.8 +1.81 21.0 +1.74 0.229 N
Basal Metabolic Rate (BMR ,kcal) 1498|7 +51.8 1B0# +55.41 0.161 NS
Fat Free Mass (%) 79.4 +4.28 79.9 +4.06 0.172 NS
Fat Mass (%) 19.6 +2.81 18.1 +2.6¢4 0.973 NS
Muscle Mass (Kg) 17.8 +1.19 180 +1.24 0.723 NS
Glycogen (gm 363.. | +67.8¢ | 377.F | +£26.2¢ 1.085NS
Right hand grip strength(K 31.1 +2.7¢ 31.2 +3.5¢ 0.060 N¢
Left hand grip strength(Kg) 29.6 +3.59 29.7 +3.63 .047 NS
Relative Back Strength (per kg Body weight) 1.6 1£0. 1.6 +0.21 0.018 NS
Trunk Flexibility (cm) 18.4 +5.26 19.5 +4.6( 0.8H3B
Total Body water (LI 28.¢ +2.2€ 29.2 +2.4€ 0.520 N¢
Extra cellular Water (ECW ,9 47.1 +1.0€ 46.2 +1.72 5.318°
Intra Cellular Water (ICW , %) 53.1 +1.05 54.1 3. 4.831*
ECW/ ICW 0.82 +0.05 0.85 +0.05 2.036 NS
Total Body Potassium (TBK, gm) 93.1 +6.9f7 94.8 b7.5 0.987 NS
Total Body Calcium (TBCa, gm) 796.7 +50.41 809|2 468 0.98 NS
Mineral (kg) 4.3 +0.30 4.1 +0.3 0.068 NS

Mean #sd *P<0.05 **P<0.01 NS= Not significant

Table Il is demonstrated the comparison of varianthropometric and physiological parameters of wioenen
footballers according to their respective playimgsifion i.e. midfielder, forward and defender befand after
training. Like table | no difference was observeldew analyzed according to their field position,eptcECW and
ICW which was found to be statistically significgpt0.05) in forward only as compared between ingiphases.
There is no such significant difference was obsgimedefenders and midfielders when compared beiweéning
phases.

Scholars Research Library



Swapan Kumar Deyet al

Euro. J. Sports Exerc. Sci., 2015, 4 (1):1-9

Tablell: Comparison of Mean, Standard deviation ad Level of significance of various anthropometriand physiological parameters of
women soccer players of before and after Trainingaording to their respective field position

Parameters Midfielder (N=13) Forward (N=11) Defeder (N=21)
Before Level of Before After Level of Before After Level of

Training Training significance Training Training significance Training Training significance
Age (Yrs.) 22.8 +4.37 22.8 +4.37 0.000 NS 22239 22.2 +2.39] 0.000 NS 21.9 +3.22 21.9 +3.22 .000 NS
Height (cm) 158.2+3.55 158.2+3.55 0.000 NS 156.185. | 156.1+5.18| 0.000 NS 159.8+2.71 159.8 + .71 000@.NS
Weight (Kg) 48.3 +4.85 49.5 +4.50 0.273 NS 51.884. 51.5 +4.60] 0.014 NS 54.8 +5.31 55.6 +.270.143 NS
Body Mass Index 19.4 £2.10 19.8+1.83 0.219 NS 21.1+#1.25 21.741.420.000 NS 21.4+1.53 21.6 +1.61 0.113 NS
(BMI)
Basal Metabolic 1475+40.08 | 1480.6+44.20 0.062 NS 1488+50.59 1490.2 0.004 NS 1519.15454.69 1527 +58.05 0.144 NS
Rate (BMR ,kcal) +51.79
Fat Free Mass (%) 82.7+4.23 81.5 +4.10 0.304 N§ Fe¥ 79.4 +3.41| 0.005 NS 77.3£3.65 77.1+3.68 6.0
Fat Mass (%) 15.3+2.59 16.5+2.01 1.09 NS 17.142.92| 17.7 +2.84 | 0.139 NS 18.9+1.96 19.442.32 0.350 NS
Muscle Mass (Kg) 17.1 +1.09 17.4 +0.98 0.172 NS| 17.5+1.14 17.6+1.14] 0.763 NS 18.3+1.11 18.6 £1.24 0.227 NS
Glycogen (gm) 361.4+22.3 365.8+21.04 0.026 NS 382.28 | 370.8+24.070.038 NS 383.7 +25.21 388.7 +27.46  0.008 NS
Right grip strength | 32.4 +2.44| 31.62 +3.11 0.287 NS 29.87+2.64 314228 0.851 NS 31.0 +2.88 31.07 +4.23 .003 NS
(Kg)
Left grip strength 29.75 +3.41| 29.25 +3.05 0.095 NS 30.87 +1.80 38.83 | 0.425NS 28.69 +4.40 29.07 * | .051 NS
(Kg) 4.31
Relative Back 177 +0.15| 181 +0.2 0.170 NS 1.65+0.13| .661+0.15| 0.031 NS 152 +0.17 1.50 +0.15 .057S N
Strength (per kg
BW)
Trunk Flexibility 18.43 +6.69| 20.62 +.36 0.520 NS 19.68+1.83 .8719 + 0.037 NS 17.5 +5.87 18.69 +5.34 293 NS
(cm) 2.04
Total Body water 27.6 +2.06 28.2 £1.84 0.31 NS 28.7+1.75 28.9 +1/83.063 NS 29.6 +2.45 30.1 +2.93 0.243 NS
(LY)
Extra cellular 47.1+1.01 46.2 +1.59 1.86 NS 47.2 +0.48 46.5+0.525.604* 46.4 +1.24 45.4 +2.16 211 NS
Water (ECW, %)
Intra Cellular 52.76 +1.01| 53.7 +1.59 1.86 NS 52.7 +0.51 53.320.5 4.493* 53.5+1.21 54.5+2.16 1.88 NS
Water (ICW, %)
ECW/ ICW 0.82 +0.04 0.85 +0.05 1.42 NS 0.83 $0.0| 0.87 +0.0] 2.79 NS 0.82+0.05 0.83 +0.06 0.063 NS
Total Body 89.1 +6.06 91.445.60 0.390 NS 91.9 +5.84 92.945.890.048 NS 95.9 +7.20 98.2 +8.44 0.508 NS
Potassium (TBK,
gm)
Total Body 767.6+43.64| 783.7 +40.65  0.587 NS 788.4+42.32 2p77g 0.097 NS 817.1+52.13 833.7+61.00  0.555 NS
Calcium (TBCa,
gm)
Mineral (kg) 3.46 +0.29 3.4+0.32 0.584 NS 3.43#0.3 | 3.4+0.39 0.090 NS 3.63 +0.25 3.62 +0.17 0.562

Mean 1sd *P<0.05 **P<0.01 BW= Body weight NS= Nagsificant

Table 1l Comparison of Mean, Standard deviation ard Level of significance of various anthropometric ad physiological parameters of

women soccer players of before Training accordingpttheir field position

Parameters Pre Training

Midfielder (N=13) | Defender (N=21) | Forward (N=11) level of significance
Age (Yrs. 22.8 +4.3 21.94 3.2 22.2 +2.2 | 0.158 N¢
Height(cm) 158.2  #35 159.8 2.7 156.11 +5.1 | 2.403 N¢
Weight (kg) 48.33  #4.85 54.87 +5.31 Bl.2 +4.63| 4.348*
Body Mass Index (BMI) 19.38  #2.10 21.4 153 21.1 +1.25 4.127*
Basal Metabolic Rate (BMR ,kca 1475 +40.08| 1519.1 +54.69 1488 +50.59 2.118 NS
Fat Free Mass (%) 82.7 +4.23 773 65%3. | 795 +3.22| 5.135*
Fat Mass (%) 15.27 +2.59 18.94 +1.96 171 £2.92 5.751*
Total Body water (Lt 2761 2.0 2959 24 28.7 +1.7 2.053 N¢
Extra cellular Water (ECW, %) 47.13 #1.01 46.4 +1.24 47.16 +0.48 1.913 NS
Intra Cellular Water (ICW, %) 52.76  +1.01 53.5 #1.21 52.77 +0.51 2.193NS
ECW/ ICW 0.82 +0.04 0.82 +0.05 0.83  +0.05 0.186 NS
Total Body Potassium (TBK, gm)] 89.13  +6.06 9B6. +7.20 91.98 +5.84 2.811 NS
Total Body Calcium (TBCa, gm) 767.62 +43.64 817452.13 788.37 +42.32 2.817 NS
Mineral (kg 3.46 +0.2 363 0.2 343 +0.2 1.291 N¢
Muscle Mass (kg) 17.13  #1.09 18.3  #1.11| 17.47 +1.14 3.018 NS
Glycogen (gm) 361.37 +22.33 383.7 +25.21 382. +#122.28| 1.474 NS
Right hand grip strength (kg) 32.37 +2.44 31.0+2.88 29.87 +2.64 1.711 NS
Left hand grip strength (kg) 29.75 +3.41 28.6.40 30.87 +1.80 0.921 NS
Relative Back Strength (/kg BW) 1.77 +0.15 521 +0.17 1.65 +0.13 6.319**
Trunk Flexibility (cm; 1843 6.6 175 4538 19.68 +1.8 0.411 N¢

Mean SD *P<0.05 **P<0.01 BW= Body weight NS= Nagsificant

Table Il and IV represented the comparison of fihwtballers according to their field position atetlime of the
commencement of the training and again at the cetiopl of the training respectively. The defendeeserfound to
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be the youngest in age (21.9 yrs +3.22) and miikfied were found to be oldest in age (22.8 yrs #4.8@ain
defenders were also found to be tallest (159.8 2m@H) and heaviest (54.8 kg +5.31) when comparedngnthe
groups, whereas forwards were found to be shofi&&.8 cm, +5.18) in height but not lighter in wei@51.28 kg
+4.63) in fact midfielder were found to be the lighin weight (48.3 kg +4.85) though their heigh58.2cm +3.55)
was found to be more than midfielder. A significaifference (p<0.05) was observed in body weigtd body
mass index (BMI) when compared among these threepgt Similar result was also observed in caseodf ifat
percentage, fat free mass (p<0.05) and relativé B&rength (p<0.01). Table llla. and IVa. depicthat the
difference was found to be statistically signifitanbetween the midfielders and defenders wherefels post hoc
test was applied among these groups.

Table Ill.a Scheffe’s F test for multiple comparism of selected anthropometric and physiological pamaeters of women soccer players

Parameters Midfielder vs Defender  Midfielder vsvwrard | Defender vs Forwar
Weight (kg) 6.539* 2.950 NS 3.589 NS
Body Mass Index (BMI) 2.066* 1.725 NS 0.341 NS
Fat Free Mass (%) 5.346* 3.200 NS 2.146 NS
Fat Mass (%) 3.671* 1.837 NS 1.833 NS
Relative Back Strength 0.251** 0.125 NS 0.127 NS

*P<0.05 **P<0.01 NS= Not significance

Table IV Comparison of Mean, Standard deviation and_evel of significance of various anthropometric ad physiological parameters of
women soccer players of after Training according teheir field position

Post Training

Parameters Midfielder (N=13 Defender (N=21) FomvgN=11) F value
Age (Yrs.) 22.8 +4.37 21.94 3.2 .22 +2.39| 0.158 N$
Height (cm) 158.2  #3.55 159.8 £+2715611 518 2.403N$
Weight (kg) 49.56 +4.50 55.66 +5.237 1.56 +4.60 4.213*
Body Mass Index (BMI) 19.85 +1.83 21.66 #1.61 | 21.7 +1.42 3.080 NS
Basal Metabolic Rate (BMR ,kca 1480.6 +44.20 521 +58.05| 1490.2 +51.19 2.333 NS
Fat Free Mass (%) 81.55 +4.10 77.1 #3.68 | 79.38 +3.41 3.552*
Fat Mass (%) 16.48 +2.01 19.44 +2.32 7.6% +2.84 3.986*
Total Body water (Li 28.16 +1.8 30.11 +2.¢ | 28.92 +1.8 | 1.730 N¢
Extra cellular Water (ECW, %) 46.22 +1.5 3%h. 216 | 46.56 +0.52 1.305NS
Intra Cellular Water (ICW, %) 53.67 +1.59 53. +2.16 | 53.32 +0.52 1.328 NS
ECW/ ICW 0.85 +0.05 0.83 +0.06 80D. +0.01] 1.398 N$
Total Body Potassium (TBK, gm) 91.37 +5.60 .288 +8.44| 929 +5.89 2.744 NS
Total Body Calcium (TBCa, gm) 783.75 +40.65 g83. +61.00] 794.75 +42.76 2.768 NS
Mineral (kg 3.43 +0.3 3.62 +0.1 | 34 +0.3€ | 1.785 N¢
Muscle Mass (kg) 1746  +0.98 18.63 241, 17.6 +1.14) 3.290 NS
Glycogen (gm) 365.87 +21.04 388.69 #2746 0.87 $24.07| 2.455N$
Right hand grip strength (kg) 31.62 +3.11 31.07 +4.23 | 31.25 +3.2 0.054 NS
Left hand grip strength (kg) 29.25 +3.05 29.07 +4.31| 30.0 +3.31% 0.156 NS
Relative Back Strength (/kg bw) 1.81 +0.20 150 +0.15| 1.66 +0.15  8.272*%
Trunk Flexibility (cm 20.6 #5.3€ 18.69 +5.2 | 19.87 +2.0 | 0.446 N¢

Mean +SD *P<0.05 **P<0.01 NS= Not significant

Table 1V-a. Scheffe’s F test for multiple comparisa of selected anthropometric and physiological paraeters of women soccer players

Parameters Midfielder vs Defender  Midfielder vswrard | Defender vs Forward
Weight (kg) 6.099* 2.000 NS 4.110 NS
Fat Free Mass (%) 4.426* 2.162 NS 2.264 NS
Fat Mass (% 2.958° 1.162 N¢ 1.796 N¢
Relative Back Streng 0.304** 0.150 N¢ 0.154 N¢

*P<0.05 **P<0.01 NS= Not significant
DISCUSSION

It has been believed that suitable physique hasngprtance to achieve success in particular sgh&s14]. The
estimation of body composition permits the quacdiion of gross size of an individual into two nragbructural
components namely fat mass and lean body mass.appisaisal provides an important baseline to develo
effective training programme. Stature and body nf@s® significant impact on elite soccer teams.[I&E present
study reveals that the mean value of height (16614+3.93) at the age of 22.3 years old players feasd to be
little more than those of the same aged Indiaronatiwomen players (156.5 cm +5.84) as reportefBbyA trend
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of secular change in increment of body height waseoved over the time. Jankovic et al [16] fouhdt tbody
height had a discriminative role in the selectidrnyoung soccer players, in favor of those who wiaitker. This,
however, is not in congruence with a still existoygnion established by [17] quite a long time after analyzing a
large sample of soccer players, which claims thatensuccessful players are shorter and weigh hessthe ones
who are not so successful. But still the Indiarygta are less in height than those of their Intégmnal counterparts
as the Australian women soccer players were pod&ssdcm height [4] and Turkish women soccer playesre of
162.4 cm in height [18]. However Dennis Nationalads were reported tallest (169.0 cm) women squegers as
reported [5]. Additionally, when dealing with botigight, the fact that it is connected with the &toomponent
should be taken into consideration. For instarfoeheight of Asian teams significantly shorter tkiagir peers from
Europe or American counterpart [2]. The smallee st Indian players is probably due to their genétit. It is
well established that ethnic and racial factorsclvhaffects the average body size [19]. The comparif body
height of present players playing in various fiplasitions were also analyzed and showed that defemds the
tallest (159.8 cm +2.71), as compared to the forwgl56.1 cm +5.18) and the midfielder (158.2 cm5%3
Similar trend was also reported of Indian natiotedms [3] that the defender was tallest as compmatheir
midfielders and forward counterparts. The presémtlysalso confirms the findings of above observatiBody
height is favorable for defenders in actions incahkhihe ball is received or fought for by the heawlthe jump or
standing on the ground. Body height is, therefdefjnitely important when directing a player towsirspecific
position-related or tactical roles in the game.lSobservation was also reported in professionaleptain England
[2], the national teams participating in the Wao@ldp in France in 1998. Portuguese first leaguekgegler’s height
was 186 cm, center-halves were 185.3 cm, and rddfilyers were 176.8 cm and forwards were 174.620h
The similar observation were also made in the mtesteidy, where the forwards were the shortesbatih it could
have been expected that they would be more situl#ie defenders, as taking into the account dufeets on the
jump in front of the goal. However, no significachhange in stature of the present women soccer rglayas
observed after training phase, this is probably tuehe players have completed their growth in hieignd
moreover the duration of training phase was veoytséind as a result the training has no effecteir body height.
The present study reveals that the body weight @ihen soccer players (52.1 kg) was found to be waugh
similar to those of the Indian National women soqiayers (52.2 kg) studied by Dey & Debray [3bwkver, the
body weight of Australian [4] Danish [5] and Turki§l8] women soccer players were found to be muedwvier
than the players of the present study. But the hoeight of these soccer players is well comparalth Indian
National Female hockey players [21] and femaleist&[22]. However, the body height values wereoagzanied
by the size of mass, thus leading to the conclugiahdefenders were, at the same time, the onesnelghted the
most (54.8 kg, +5.31) whereas instead of forwartl3&g, +4.63), midfield players weighted the le@8.3 kg
+4.85). It was also noted that the forwards weeeshortest although it could have been expectddhbg would be
least in weight. Present study further reveals that height, no such significant change in bodyighe was
observed after three weeks training program. Tlsig mnay be due to the short span of training asampnted on
them. Sergej [23] has also reported that short &xencise training has no significant effect orletthis body mass.
However, body mass come into play since soccerbisdy contact game. Heavy weight (not over weiglayers
get an advantage in defense. So, a standard body imaequired for every playing positions in theldf The
anthropometric profiles and physiological fitnesedl required for match play depend on the work demands of
the game, which vary with the level of competiti@pecific positional roles within each soccer catey demand
unigue morphological attribute. These are refleétethe physical and physiological fithess profitgsthe soccer
players [7].

The percent body fat is an another parameter wpiais an important role for the assessment of squegers’
physical fitness ability. On an average, the amairiody fat in young healthy men who underwentonganized
type of physical training is within 18—20% of traal body mass, whereas the amount of fat in aklist generally
less [24]. The lowest values are found in longattise runners and range between 4 and 7% {26h regard to the
requirements of a soccer game it could be expehtadh lean body is desirable for sports like sp{2@]. It is well
established that a low body fat may improve atblptrformance by improving the strength-to-weigitior. But
excess body fat adds to the load without contnifguto the body's force-producing capacity [27].alrerage fat
percentage of the present players (19.6%) was foube quite more than the players studied by [8]ldwer than
Indian sedentary female population of the same[28f Whereas Indian women soccer players corredpavith
the Turkish women soccer players (19.5%) thougtifficult to explain the probable cause of the tedue to lack
of information about the socio economic life styleod habit and method of assessment of body fetepé of
Turkish footballers. It is, however, The presemtdfings is significantly higher than Brazilian fidgtague players
(10.9%), Portuguese players (10.5%) or Englishgitay12.4%) as reported by Dunbar and Power [26jvéver,
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defenders of the present study possessed morefabd¥8.9 +1.96) than the players of other fieldsigon. The
lowest values of body fat percentage were founfbtiward and midfield players, which was not suripgsas their
tasks in the play and the requirement for an extigrmigh dexterity. These players could not achiaerequired
high intensity of the play if they had larger amtsuaf body fat, which was expected if we consideysgiological
demands. A reduction in percent body fat and inemnin fat free mass was noted among the playemeasfent
study after the training though it was not sigrafidly changed. The possible reason for slight redinof body fat
may be the aerobic exercise training, was introduadce in a week and which increases greaterzatitbbn of body
fat for energetic processes [30, 31]. It has beponted that the soccer players can accumulate faddy the ‘off
seasons’ when there is no training and lose badyése during the ‘preparatory phase’ and the ‘cetitipe phase’
of training [32]. This might be due to intensiveiting during the preparatory phase and a highlle¥e
performance during the competitive phase. Befor after the season, during the interval, most eoptayers
have their fat content increased, presumably owongduced aerobic activity along with nutritiomald behavioral
changes [33, 34].

The average relative back strength of present eidHis was found to be higher than defender andafiar though
Dey & Debray [3] have explained in their study thlé maximum strength distributed according tot fgsal
keeper, midfielder, defender and lastly forward.islbelieved that strength is the central compbméra soccer
training program and strength of the back musclagspa key role of fithess among soccer playersgiesng,
passing, changing pace etc. are part of the gahmefore, the game demands a high level of backlessrength
of the body. Furthermore, strength of hand grip cfeiglso has a significant impact on the perforreamicsoccer
players, which is needed for throw-in, catchindisting the ball (goal keeping) [35, 27]. In theepent study, the
static strength of the players remains almost saftee three week of formal training. This may reflemadequate
attention to resistance training in their trainprggram or may be due to the short span of training

Trunk flexibility is another important factor in soer. Average flexibility of the of the presentydes (18.4 cm) was
found to be more than those of Turkish women soptayers (12.23 cm) which was concluded as a satisify
result for the soccer players [18]. In a sport sashsoccer, which needs running, stopping, startthgnging
direction, and dodging, it is very important to Bayood flexibility to improve performance level aaldo to prevent
sports injuries. The present study revealed thattthink flexibility was increased after trainingowever, mean
value of trunk flexibility was noted higher in foand at the commencement of training but after ingimidfielders
were acquired the maximum trunk flexibility. HoweyBouge [36] has reported that the American fodtbatend
to have greater flexibility as compared to otheelnational counterparts.

Total body water (TBW) is required to accuratelgess individual’'s body composition changes regyifiom diet
and exercise [37]. TBW estimations have been useddnitor nutritional status and identify diseat#es, such as
dehydration and chronic kidney disease [38] Lingtidehydration during training and competition ismajor
concern for soccer players. A moderate exercis&koutrgenerally produces a 0.5 tol.5 liter sweas loger a 1
hour period, depending on training status and idda features. Changes in body weight (beforefaftatch)
indicate the extent of body water loss during eiserand the adequacy of fluid supply during theaimaHowever,
it's also important to consider fluid shifts betwegifferent body compartments i.e. intra cellulaatar (ICW) vs.
extra cellular water (ECW) and the influence ofidlioss and shifts on functional and subjectiveapzeters and
fatigue [39]. Therefore, this factor helps to comfiabout the possible role in monitoring physicahditions with
the capability to identify players who are at arr@ase risk of dehydration because the greateredegf
dehydration, the more negative impact on physialogystems and overall athletic performance as spice
generally being played for longer duration at lelaSthours in the outdoor where temperature anddityrcannot
be controlled.

Overall analysis of morphological characteristios defender showed that more glycogen mass, museaks m
accompanied a more body height. Naturally, suchyligde contributes to self-confidence of a defendéien
trying to cover the broad area. Total body potassicalcium, and mineral content are also highetiqdarly the
case of defenders, because the character of #séis tn the game.

CONCLUSION

So, from the above discussion and comparison wifferdnt author’s findings, it may be concluded ttimaany
characteristics which are required for playing soct top level. It is essential to consider posil requirements
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when interpreting fitness test result. Anthropomediactors can also determine the positional rotesstnappropriate
for the players which was reflected in the prestatly. Training effects were reflected in varioasgmeters, such
as body fat, strength and total body water praffiehe women soccer players. These profiles shbaltaken into

consideration while administering training protodol the players. As the studies on women soccereaare

limited in India, the data of the present study bara handy tool and can act as a frame of referfaranonitoring

of training of women soccer players.
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