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The most important variables for measuring performance in soccer are physical condition, technical
skills and tactical performance. Physically active people possess considerably less total body fat than
their active contemporaries. Body composition and anthropo metric measures are the important factors
among other important variables, which influences the soccer playing ability. Proper soccer training
for specific age group improves these qualities. The purpose ofthe study was to compare the efect o f
12 week soccer training on selected anthropometric measures and body fat % among three age group
soccer player. Twenty district level male soccer players from each o fthe three age category of 14yrs.,
17yrs. and 19y1s. were considered as the trainee of the study. Significant (p=.014) weight gain took
place only in case of 19yrs. group. The pre and post-test value in case of weight (F=74.32 and 88.10)
and height (F=42.55 and 4229) signifies the differences among the three groups but in case ofbody
fat % (F = 0.85 and 1.03) there were no significant differences. The critical differences of weight,
height and Fat % in ANCO VA were 0.44, 0.01, 0.06 and the different adjusted post-test mean values
clearly indicated the maximum changes in case of 19yrs. boys. The conclusion may be drawn that
maxi mum development occurred in case ofthe 19y1s. group soccer players due to the proposed soccer
training.
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INTRODUCTION

Soccer was introduced in India by the British. Being a simple
and inexpensive game, it became popular among the masses
(Dubey, 1999). Soccer is the game requiring high level of
fitness. It is one of those rare games which demands not only
speed but agility, strength, power, and endurance along with
skill (Reilly, 1996). The levels of fitness depend on individual
bodily characteristics. That is why anthropometric and body
composition (BC) indicators are important factors affecting the
specific attributes of today’s soccer players (Mala, 2018)
Research findings indicate that performance of Soccer is
dependent on anthropometric parameters such as height,
weight, leg length, body fat % etc (Jackson, 1980). Generally,
soccer players who are tallerand less fat mass may have major
advantages, especially during growth and maturation (Ledo,
2019). Continuous long-term monitoring of anthropometric
parameters and body composition should be performed.
Biological variability in anthropometric and morphological
parameters appears during ontogenesis (Ledo, 2019).
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It has been reported that soccer players with increased body
size dimensions have improved speed, power, and strength
performance, especially during the pubertal years (Carling,
2009). Conversely, several longitudinal observation studies o f
adolescent soccer players have shown high consistency in
anthropometric measures (Buchheit, 2013; Deprez, 2015)
Physically active people possess considerably less total body
fat than their active contemporaries.(8) Aspects such as body
composition is one ofthe important factor among other factors,
which is primary important in development and evaluation of
elite players (Ostojic, 2004). The variability in anthropometric
indicators and body composition parameters during this period
can be used to identify an elite player at an adolescent age
(Milsom et al., 2015). Now-a-days coaches plan their practice
sessions as per the need of the players and the team (Dubey,
1999). The physiologist calls the ability to keep going at a
moderate pace as aerobic exercise (William Thomson, 1982)
Opinion on coaching and methods ofplay may differ, but there
should be not much difference about the qualities of a
successful player (Saha, 2008). Soccer training and maturation
contributed to significant variations in anthropometry, body
composition throughout the diferent training periods over the

course of a soccer season in female elite young soccer players
(Lesinski et al., 2017).
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During adolescence, soccer players presented significant
differences in terms of body composition and physique.
Coaches and fitness trainers engaged in soccer training in the
context ofphysical fitness assessment and talent identi fication
(Pantelis Theodoros, 2011) The progression of load is obtained
through subtle changes in factors such as volume (the total
quantity of the activity performed), intensity (the qualitative
component of the exercise) and the frequency (the number of
sessions in a period of time-balance between exercise and
recovery) oftraining (Bompa, 1994).

In Europe, football clubs got nurseries for nurturing talent. But
in India there is no ideal system in place to identify and train
children at a tender age. Tournaments for children in the
country are not organized in a proper manner. Absence of
people with proper knowledge of Soccer at the helm
organizations is also a cause for the decline ofthe game in the
country (Indian kids to get soccer training flom arsenal
coaches, 2008). In the present study, the investigators wanted
to investigate new scientific approach for boosting up
performance of soccer players. Therefore, we took up this
comparative study of selected anthropometric measures and
body fat % among categorized football players from di fferent
age groups district school level games.

The purpose of the study: The purpose of the study was to
compare the effect of 12 week soccer training on selected
anthropometric measures and body fat % among three age
group viz. 14yrs, 17yrs., and 19yrs. Soccer player.

METHODOLOGY

Subjects: Sixty (N-60) district level male soccer players,
regularly playing competitive soccer in three different age
category volunteered for the present study. The players were
equally (N-20) selected considering their age as (i) under 14
years, (U 14) (ii) under-17 years(U 17) and (iii) under-19
years(U 19).

Study Settings: The subjects were the trainee soccer player of
the Mozepur Bharati Vidyamandir. A fier selection of subjects’
personal data like name, age, height, weight was taken for each
subject of three categories. Measurement for selected body
composition variables were conducted in the same day. For
collecting data the researcher took the assistance from some
research scholars of the department of physical Education of
the Jadavpur University.

Selection of Variables: For this study the variables were
Height, Weight and Body fat %. To calculate Body fat % the
four skinfold measures were Triceps, Abdomen, Suprailliac
and Thigh.

Criterion Measured: Height was measured by
Stadiometer, weight by Weighing Machine, Triceps,
abdomen, Suprailliac and thigh skin fold were measured by
Harpenden skin fold caliper. From the above four site
skinfold measure the Body fat % was calculated the
formula:

% of body fat= 100(4.570/B.D. - 4.142), where B.D. (bod;
density) = 1.096095 — 0.0006952(x)+ 0.0000011(x)"-
0.0000714 (x,) ( x= sum of triceps, abdomen, Suprailliac and
thigh skinfolds in mm., x= agein years (Jackson, 1980)

Experimental Design
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RESULTS AND DISCUSSION

The Mean value and Analysis of Co-variance of the obtained
data about weight ofthree groups of football players have been
presented in the following tables. In table-1 the pre, post and
adjusted post mean values and the respective p values of
weight, height and body fat % of the three groups of football
players were presented. In case o fweight the mean value ofthe
14 yrs. group pre-test was 30.45kg, post-test was 29.75kg.
&adjusted post-test was 40.51kg and p value .55. The mean
value o fthe 17 yrs. group pre-test was 46.10kg, post-test was
45.85kg. & adjusted post-test was 43.51kgand p value .44. The
mean value o fthe 19 yrs. group pre-test was 53.35kg, post-test
was 54.40kg. & adjusted post-test was 45.98kgand p value
.014. Only for the 19 yrs. group a significant difference has
occurred. In case ofheight the mean value o fthe 14 yrs. group
pre-test was 1.44 meter post-test was 1.44mtr. & adjusted post-
test was 1.54mtrand p value .53. The mean value ofthe 17 yrs.
group pre-test was 1.61 mtr., post-test was 1.61mtr. & adjusted
post-test was 1.58mtr and p value.59. The mean value o f the
19 yrs. group pre-test was 1.66 mtr., post-test was 1.67mtr. &
adjusted post-test was 1.59 mtr and p value .48. T here were no
significant differences have occurred in any ofthe group. In
case ofbody fat % the mean value o fthe 14 yrs. group pre-test
was 9.55, post-test was 8.98 & adjusted post-test was 9.11 and
p value .47. The mean value o fthe 17 yrs. group pre-test was
9.45, post-test was 8.80 & adjusted post-test was 9.02 and p
value .42. The mean value ofthe 19 yrs. group pre-test was
10.11, post-test was 9.48 & adjusted post-test was 9.13 and p
value .46. There were also no signi ficant changes occurred in
any ofthe said groups.

Considering weight, the calculated F Value o fthe pre-test and
post-test were 74.32 and 88.10 and were both greater than the
table value F( s (2 56/57) = 3.15, hence significant and it is
concluded that the three groups were heterogeneous before the
intervention and after soccer training the weight ofall the three
groups are not equally affected. The F value of adjusted post-
test was 4.47, which was also greater than the table value and
signifies the unequal effect only due to the soccer training.
Considering height the calculated ‘F’ ratio of the pre-test and
post-test were 42.55 and 42.29 and were both greater than the
table value Fg o5 (2 56/57) = 3.15, hence significant and it is
concluded that the three groups were heterogeneous before the
intervention and affer soccer training the height ofall the three
groups are not equally affected. The F value of adjusted post-
test was 1.93, which was less than the table value and not
signifies any change due to the soccer training. Considering
Body fat % the calculated ‘F’ ratio ofthe pre-test and post-test
were 0.85 and 1.03 and were both less than the table value F 5
(2, 56/57) = 3.15 and it is concluded that regarding the body
fat %, all the three groups are not affected at al due to the
soccer training.
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Intervention Protocol :

Intervention for 12 W eeks
Week Duration (min.) Activities
Ist & 2nd 90 Wam up, Phy sical Training, Skill and Technique, Cooling Down
3rd & 47 100 Wamm up, Physical Training, Skill and Technique, Cooling Down
5th & 6" 115 Wam up, Physical Training, Skill and Technique, Game Situation, Cooling Down
7th & 8" 115 Wam up, Physical Training, Skill and Technique, Game Situation, Cooling Down
9th & 10™ 130 Wamm up, Physical Training, Skill and Technique, Game Situation, Cooling Down
11th & 12" 140 Wam up, Physical Training, Skill and Technique, Game Situation, Cooling Down
Table 1. Mean, standard deviation, adjusted mean and p valueof different variables
Variables Test 14 yrs. 17 yrs. 19 yrs.
Mean = S. D. p value Mean £ S. D. p value Mean = S. D. p value
Weight (Kg.) pre 30.45+4.72 46.10+6.82 53.354+6.47
post 29.75+4.82 .55 45.85+6.34 44 54.40+6.58 .014
adj . post 40.51 43.51 45.98
Height (Mtr.) pre 1.44+0.08 1.61+0.09 1.66+0.08
post 1.44+0.08 .53 1.61+0.08 .59 1.67+0.08 A48
adj . post 1.54 1.58 1.59
Fat % pre 9.55+1.38 9.45+0.98 10.11+2.45
Post 8.98+1.09 A7 8.80+0.85 42 9.48+2.30 46
adj . post 9.11 9.02 9.13
Table 2. Analysis of Co variance of different variables
Variables Test Variance Sum Of Squares Mean Squares ‘F’ Value
Weight Pre Among, within 5479.30,2101 2739.65, 36.86 74.32
Post Among, within 6266.23,2027.10 3133.12,35.56 88.10
Adj usted post Among, within 88.38, 553.38 44.19,9.88 4.47
Height Pre Among, within 0.56,0 0.28, 0.01 42.55
Post Among, within 0.55, 0.37 0.28,0.01 42.29
Adjusted post Among, within 0.01,0.14 0.00, 0.00 1.93
Body fat% Pre Among, within 5.01,168 2.50,2.95 0.85
Post Among, within 4.94,137.13 2.47,2.41 1.03
Adj usted post Among, within 0.14, 11.56 0.07,0.21 0.33

*Significant at 0.05 level of confidence F.05 (2, 57)=3.15 A = amongmeans variance F.05 (2, 56) = 3.15W = within group variance

Table 3. Adjusted mean scores and their differences of different variables during post testing in different groups

variables group 1 (14 years) group 2 (17 years) group 3 (19years) Critical Difference
weight 40.51 43.51 45.98 0.44
differences 3.0* 2.47*
height 1.54 1.58 1.59 0.01
differences 0.04* 0.01*
Fat % 9.11 9.02 9.13 0.06
differences 0.09* 0.11%*

*at 0.05 level of significance

The F value of adjusted post-test was 0.33, which was also less
than the table value and not indicating any signi ficant change
due to the soccer training. In order to find out upon which
group the effect of soccer training was maximum, pair wise
comparison analysis of adjusted means of post test data would
be carried out. Table 3 shows that in case o fw eight the soccer
training programme were not equally effective as the
differences were signi ficant.

From the difference o f adjusted post-test mean and compare it
with the critical difference it is clear that maximum changes
occur in case of U-19 boys and resulted into weight gain. In
case of Height there were almost equally efctive changes
occur among the three groups as the diffrences were
marginally significant. Likewise in case of body fat % the
same results occurred. As the critical di fference (CD) o f body
fat % is less than the difference of the means of the adjusted
post test ofbody fat % then it can be declared that in each case
there were unequal effective changes occurred and maximum
changes took places for the U 19 group ofboys.

DISCUSSION OF FINDINGS

We had conceptualize this study with a purpose to find out the
changes occurred in case ofweight, height and body fat % due
to Soccer training programme and compare them among three
groups. The above mention results showed the significant
changes due to soccer training only occur in case ofweight of
U 19 players(p=.014), but in the other age groups no
significant changes occur. In case of body fat % and height
there were no significant changes occur in either of three
groups. In U 14 and U 17 there were weight loss (mean weight
reduced from 30.45 kg. to 29.75 and 46.10 kg to 45.85
respectively) but in case ofU 19 there was weight gain (mean
weight increase from 53.35 kg. to 54.40 kg.). From the
ANCOVA also it is clear that maximum changes occurin case
of weight for the U 19 group. Although there was no weight
gain planning included in the soccer training but this change
may occur due to the maturity of the U 19 group. Besides
scheduled exercise there were theory classes about health,
nutrition, diet, rest etc. As the players of this group are quite
matured then they fllowed the suggestions regarding the
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procedure weight gain and its importance. Amusa indicated
that age (experienced) is the best single predictor of playing
ability and running speed are considered important factors in
soccer performance (Latheef 1979). The results showed
maximum reduction of body fat % was took place in case ofU
19 boys due to the eflects of soccer training. All the three
experimental group were under selected soccer training
programme, comprises with Warmm up, Physical Training, Skill
and Technique, Game Situation, Cooling Down. They were
partticipated in the training program thrice in a week and
enjoyed the training. Physical activity is necessary for motor
development.

w14 Years |
m17¥ears. |
w19¥ears |

adjusted post.

Fig. 1: The graphical representatio nof Mean of weight in pre,
post and adjusted post test
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Fig. 3 The graphlcal representatlon of Mean of body fat %m
pre, post and adjusted pos t-test

The main intension was to develop the soccer playing ability
and thus the development ofmotor fitness was very important
and a result the body fat % also changed along with the body
weight. In case of U 19 player the body weight signi ficantly
increased but the fat % reduced, which indicate the ultimate
increas e ofmuscle mass. Morenoa, Leona et al. (2004) studied
that the percentage oftotal body fat was signi ficantly lower in
the football (soccer) group than in the reference group at 9, 11,
12, and 14 years.

In studies aiming to assess the effect of physical activity on
body composition, it will be necessary to measure, not only
body mass index, but other measures of the body fat
compartment. Football (soccer) can be proposed as a physical
activity practice aiming to prevent or treat obesity and its
comorbidities (Luis, 2004) Ostojic (2003) found that body fat
content of professional soccer players significantly dropped
during the conditioning and competitive periods and increased
during the offseason (Sergej, 2003). Amusa indicated through
11 anthropometric measurements consisting of skin folds and
body diameters and soccer playing ability and conclude lower
fat % for good soccer player (Latheef, 1979)

Conclusion

Soccer training has speci fically targeting to the development of
soccer playing ability which depends upon different physical,
physiological, psychological, technical and extraneous factors.
Soccer training comprises with di fferent such activities, which
main focus is to develop these factors. Considering the
individual characteristics the nature o fexercises is different. In
case of team practice if the participants are not under the
control ofthe coaches’ through-out the day like an academy it
is quite difficult to focus on individual development. Here in
this study there is no significant changes occur in case of
weight, height and body fat p ercentage within the three groups
except the weight in U 19 group. In comparison to other two
age groups of 14 yrs. and 17 yrs. maximum changes occur in
case ofU 19 group.

Acknowledge ment

The researchers are thankful to the Govt. college of Physical
Education for Women Hooghly, West Bengal and Department
of Physical Education, Burdwan University, for their support
in this research.

Conflict of Interest: The authors declare no Conflict of
interest

REFERENCES

Dubey, H.C. 1999. Football (New Delhi,
Publishing house Daryagang, P,

Reilly, 1996; Reilly, T. (1996). Science and soccer. E & FN
Spoon, London.

Mala, L., Zahalka, F., Maly, T. 2018. Bioimpedance for
Analysis of Body Composition in Sports. In
Bioimpedance in Biomedical Applications and Research;
Springer: Cham, Switzerland, pp. 243-256. (CrossRef)

Ledo, C., Camoes, M., Clemente, F.M., Nikolaidis, P.T., Lima,
R., Bezerra, P., Rosemann, T, Knechtle,
B. Anthropometric profile of soccer players as a
determinant of position specificity and methodological
issues of body composition estimation. Int J. Environ.
Res. Public Health 2019, 16, 2386. (CrossRef) (PubMed)

Carling, C., Le Gall, F., Reilly, T., Williams, A.M. Do
anthropometric and fitnesscharacteristics vary according
to birth date distribution in elite youth academy soccer
players? Scand. J. Med. Sci. Sports 2009, 19, 3-9.
(CrossRef) (PubMed)

Buchheit, M., Mendez-Villanueva, A. Reliability and stability
of anthropometric and performance measures in highly-
trained young soccer players: Effct of age and

DISCOVERY



12970

International Journal of Current Research, Vol. 12, Issue, 08, pp.12966-12970, Aug ust, 2020

maturation. J. Sports Sci. 2013, 31, 1332-1343.
(CrossRef) (PubMed)

Deprez, D., Buchheit, M., Fransen, J., Pion, J., Lenoir, M.,
Philippaerts, RM., Vaeyens, R. A. longitudinal study
investigating the stability of anthropometry and soccer-
specific endurance in pubertal high-level youth soccer
players. J. Sport. Sci. Med. 2015, 14, 418.

Barrow H. M. and R. Mc Gee, “A PracticalApproach to
Measurement in Physical Education’ Lea &Febiger,
Philadelphia (3rd edition),1979,pp. 17- 19.

Ostojic S.M. (2004) Elite and non-elite soccer players:
preseasonal physical and physiological characteristics.
Res.Sports Med. 12:143-150

Milsom, J., Naughton, R., O’Boyle, A., Igbal, Z., Morgans, R.,
Drust, B. Body composition assessment of English
Premier League soccer players: A comparative DXA
analysis of first team, U21 and U18 squads. J. Sports Sci.
2015, 33, 1799-1806. (CrossRef) (PubMed)

William Thomson, Teaching Soccer (Delhi:
Publication, 1982), P. 133-34

Saha S. Concept ofbetter football. Kolkata: Sujan Publication,
p 1, 2008.

Lesinski, M., Prieske, O., Helm, N., &Granacher, U. (2017).
Effects of Soccer Training on Anthropometry, Body
Composition, and Physical Fitness during a Soccer
Season in Female Elite Young Athletes: A Prospective

Cohort Study. Frontiers in physiology, 8, 1093,

Surjeet

Pantelis Theodoros Nikolaidis1*, PhD; Nikos Vassilios
Karydis2, BSc Physique and Body Composition in
Soccer Players across Adolescence Asian Journal of
Sports Medicine, Volume 2 (Number 2), June 2011,
Pages: 75-82

Bompa TO. Theory and methodology of training: the key to
athletic performance. Kendall: Hunt; 1994

Indian kids to get soccer training from arsenal coaches.
http://www.thaindian.com/newsportal/sports/indian-kids-
to-get-soccer-training- from-
arsenalcoaches 10023288.html, 2008.

Jackson, A. S. Pollock, M.L. and Ward, A.Generalized
equations for predicting body density. Med. Sc. in Sports
and Exercise, vol. 12, 1980, pp. 175-182

Latheef O. Amusa, 1979. “The relationship between soccer
playing ability and selected measures of structure and
physiological performance and recreation, 21(1979):201.

Luis A Morenoa, Juan F Leona, Ruth Ser6na, Maria I
Mesanaa, Jesus Fletaa "Body Composition in Young
Male Football (Soccer) Players" Journal of Nutrition
Research, Volume 24, Issue 3, (March 2004), PP. 235-
242

Sergej M. Ostojic, 2003. "Seasonal Alterations in Body
Composition and Sprint PerPbrmance of Elite Soccer
Players" Journal of Exercise Physiology, Vol. 6 No.3,
pp.11-14

steskeskoskoskoskok



