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ABSTRACT

The purpose of the present study is to find out the correlation between anthropometric variables and different playing
positions in football. The objective of this study is to examine and compare the different body measurements of district-level
football players across different playing positions: defenders, midfielders, and forwards. Body measurements are critical
anthropometric attributes that contribute significantly to a football player's performance, and understanding their variation
across positions can provide valuable insights into position-specific training and talent identification. A sample of 90 players from
Bhopal district-level teams was selected for the study, and their body measurements were assessed through standardized

anthropometric Kit.

The findings suggest that position-specific anthropometric variable could enhance the performance of football players,
and coaches should consider these differences when developing conditioning programs.

The study highlights the importance of specific anthropometric characteristics in determining positional effectiveness on
the football field. These findings suggest that coaches and scouts should incorporate anthropometric data into player recruitment
and development strategies, allowing for position-specific training that enhances individual and team performance. Tailoring
physical conditioning based on these characteristics could further optimize athletic output and overall gameplay.

Keywords- Speed, Agility, Defenders, mid-field & forward Football players, etc.

l. INTRODUCTION

Football is a sport that demands a combination
of technical, tactical, and physical skills. Among the
physical attributes, anthropometric characteristics such as
height, weight, body composition, and limb lengths are
critical determinants of a player’s ability to perform in
specific playing positions. Different positions on the
football field, such as goalkeeper, defender, midfielder,
and forward, require varying physical traits for optimal
performance. For instance, goalkeepers often benefit from
taller stature and longer arms for shot-stopping, while
midfielders require a balance between endurance, agility,
and body composition to maintain control in high-
pressure situations.

Previous studies have shown that players with
different anthropometric profiles tend to excel in specific

positions due to the physical demands of those roles
(Bangsbo, 1994; Reilly, 2005). However, there is limited
research available on the impact of these characteristics
on district-level football players. This study aims to
analyze the relationship between anthropometric
characteristics and football performance across different
playing positions at the district level.

Football, known as soccer in some parts of the
world, is more than just a sport; it is a global phenomenon
that captivates the hearts and minds of billions. The
sport’s simplicity, combined with its capacity to foster
community, competition, and global unity, has made it the
most popular sport in the world. This comprehensive
exploration delves into the various aspects of football,
including its history, rules, essential skills, training
methodologies, and its broader cultural significance.
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Football is a team sport that involves two teams
of eleven players each, competing to score goals by
getting a spherical ball into the opposing team's net. The
game is played on a rectangular field with a goal at each
end. It is governed by a set of rules known as the Laws of
the Game, which ensure fair play and competition.
Football's popularity stems from its accessibility—
requiring minimal equipment—and its capacity to bring
together people from diverse backgrounds. Football's
universal appeal is wundeniable whether played
professionally in massive stadiums or casually in local
parks.

Anthropometric measurements refer to the
systematic collection of data related to the physical
dimensions of the human body. These measurements,
which include variables such as height, weight, limb
length, body circumference, skinfold thickness, and body
composition, are crucial in assessing an individual's
physical capabilities and their potential for performance
in sports. Anthropometry is an essential tool in sports
science, allowing coaches and trainers to tailor training
programs to an athlete’s unique physical attributes and
optimize performance according to the demands of their
specific sport or position (Ackland, Elliott, & Bloomfield,
2009).

Anthropometric measurements have been used
for decades to classify athletes based on their body types
and to predict their potential in various sports disciplines.
For instance, athletes in sports like basketball and
volleyball, where height plays a significant role, are often
selected based on their stature and reach. Conversely,
endurance athletes such as marathon runners tend to have
lean body compositions with low body fat percentages, as
this aids in improving aerobic efficiency (Norton & Olds,
2001). These measurements also assist in injury
prevention, recovery, and overall athletic performance by
ensuring that training regimens are aligned with the
athlete’s physical attributes.

1.1 Objectives of the Study

The research objectives of this study are as
follows:

1. To examine the relationship between selected
anthropometric variables and the playing performance of
district-level football players.

2. To analyze the differences in anthropometric
variables among football players excelling as defenders,
midfielders, and forwards.

3. These objectives aim to comprehensively understand
how anthropometric factors vary across playing positions
and their impact on overall performance.

1. METHODOLOGY

2.1 Selection of the subjects

For the study 90 subjects of district football
players were selected based on purposive sampling
technique for the present study, and the age level of the
players was 18 to 25 years old.

2.2 Variables

Height

Weight

Length of legs
Thigh girth

Calf girth

Biceps girth

Chest circumference
. Fat

2.3 Criterion measures
1- All the variables was measured by an anthropometric
kit

N B

STATISTICAL ANALYSIS

The results of the study are based on the data analysis
conducted in the experimental research. The study aimed
to analyse the selected anthropometric and performance
variables among football players across different playing
positions. For testing the hypothesis the level of
significance was set at 0.05 levels.

Findings

Table 1.1: Descriptive Statistics of Anthropometric
Variables of Mid-Field Football Players

S. | N | Physic Standa
N al . Min. Max Mean rd_ .
0. variab . deviati
le on
, |3 |Heigh | 158. | 183 | 170.38 | 6.0124
0 |tem) |00 |00 |31 5
, |3 | Weigh | 580 |70.0 |63.444 | 25955
0|t (kg) |0 0 4 4
3 | Fat 12.0 | 10.550 | 0.7422
3 1o o |80 |g . .
Leg
, |3 |Lengt | 830 |960 |89.283 |2.9933
0 | h 0 0 4 5
(cm.)
E leteﬁt 790 | 91.0 | 84250 | 2.4556
oY 0 0 1 5
(cm.)
6 |3 Tlf;'t%h 500 | 56.0 |53.316 | 1.4292
oY 0 0 8 8
(cm.)
o CI?LL 260 | 37.0 |31.633 | 2.1129
0|9 0 0 4 2
(cm.)
g |3 Bi'rctehps 200 | 31.0 | 26.283 | 2.2310
0|9 0 0 4 0
(cm.)

Table 1.1 and Figure 1.1 present the descriptive
statistics of anthropometric variables for midfield football
players. The data shows the following descriptive scores
for these variables:

e Mean height: 170.38 cm with a standard deviation
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(S.D.) of 6.01

¢ Mean weight: 63.44 kg with a standard deviation of
2.60

e Mean fat percentage: 10.55% with a standard
deviation of 0.74

e Mean leg length: 89.28 cm with a standard deviation
of 2.99

e Mean chest girth: 84.25 cm with a standard deviation
of 2.46

¢ Mean thigh girth: 53.32 cm with a standard deviation

of 1.43
e Mean calf girth: 31.63 cm with a standard deviation
of 2.11
e Mean biceps girth: 26.28 cm with a standard
deviation of 2.23

These statistics provide a detailed overview of
the physical dimensions of the midfield players analyzed
in the study.

THE MEAN AND STD. DEVIATION STATS OF ANTHROPOMETRIC
VARIABLES OF MID-FIELD FOOTBALL PLAYERS
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Figure 1.1: The Mean and Std. deviation of anthropometric variables of Mid-Field football players

Table 1.2: Descriptive Statistics of Anthropometric
Variables of defender Football Players

S. | N | Physic Standa
N al . Min. Max Mean rd_ .
0 variab . deviati
le on
L |3 {"e'gh 158. | 183. | 169.70 | 6.4730
0 00 |00 o1 1
(cm.)
, |3 |Weigh 580 |70.0 |63.914 |33110
0|t (kg)|o0 0 4 4
3 | Fat 12.0 | 10.443 | 0.7617
3 00| o |89 |0 0 0
Leg
R h'-engt 83.0 | 96.0 |88.843 | 3.9533
0 0 0 0 4
(cm.)

Nk %hleri:] 790 | 91.0 |84.028 | 1.9701
0 0 0 5 5
(cm.)
s |3 @i'ft?] 500 | 56.0 |53.828 | 1.7061
0 0 0 5 3
(cm.)
o %ai':th 260 | 37.0 |31.343 | 2.1378
0 0 0 0 1
(cm.)
Biceps
3 | BlC 200 |31.0 |27.085 | 2.1810
8 0 Girth 0 0 8 8
(cm.)

Table 1.2 and Figure 1.2, the descriptive
statistics of anthropometric variables for defender football
players are presented. The data reveals the following
descriptive scores for the defender players:

e Mean height: 169.70 cm with a standard deviation
(S.D.) of 6.47
e Mean weight: 63.91 kg with a standard deviation of
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3.31

e Mean fat percentage: 10.44% with a standard
deviation of 0.76

e Mean leg length: 88.84 cm with a standard deviation
of 3.95

e Mean chest girth: 84.03 cm with a standard
deviation of 1.97

e Mean thigh girth: 53.83 cm with a standard
deviation of 1.71

e Mean calf girth: 31.34 cm with a standard deviation
of 2.13
e Mean biceps girth: 27.08 cm with a standard
deviation of 2.18

These statistics provide a comprehensive
overview of the physical characteristics of defender
football players, highlighting their anthropometric
measurements across various body dimensions.

THE MEAN AND STD. DEVIATION STATS OF
ANTHROPOMETRIC VARIABLES OF DEFENDER
FOOTBALL PLAYERS
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Figure 1.2: The Mean and Std. deviation of anthropometric variables of defender football players

Table 1.3: Descriptive Statistics of Anthropometric
Variables of forward Football Players

S. | N | Physic Standa
N al . Max rd
0. variab Min. . Mean deviati
le on
E ?e'gh 158, | 183. | 17061 | 5.6695
0 0 |00 |23 9
(cm.)
, |3 |Weigh [540 | 700 | 62865 | 30078
0 |t (kg) |0 0 6 5
3 | Fat 12.0 | 10.430 | 0.7056
3 1o o |89 |o . .
Leg
. |3 h'-engt 820 | 96.0 |88.633 | 4.4710
0 0 0 5 7
(cm.)

s |3 %hﬁi:] 790 | 91.0 |84.335 | 2.5775
0 0 0 4 5
(cm.)
5 |3 g‘i'f’t?] 500 |56.0 |53.672 | 1.1628
0 0 0 1 1
(cm.)
N %ai':th 260 |37.0 |31.713 | 2.4079
0 0 0 1 8
(cm.)
Biceps
3 | BlC 200 |31.0 | 26.015 | 2.4055
8 0 Girth 0 0 8 4
(cm.)

Table 1.3 and Figure 1.3, the descriptive
statistics for the anthropometric variables of forward
football players are summarized as follows:

e Mean height: 170.61 cm with a standard deviation
(S.D.) of 5.66

o Mean weight: 62.86 kg with a standard deviation of
3.09

e Mean fat percentage: 10.43% with a standard
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deviation of 0.70

e Mean leg length: 88.63 cm with a standard deviation
of 4.47

e Mean chest girth: 84.33 c¢cm with a standard
deviation of 2.58

e Mean thigh girth: 53.67 cm with a standard
deviation of 1.16

e Mean calf girth: 31.71 cm with a standard deviation

of 2.40
e Mean biceps girth: 26.01 cm with a standard
deviation of 2.40

These statistics provide a detailed profile of the
physical characteristics of forward football players,
showcasing the variation in their anthropometric
measurements across key body dimensions.

THE MEAN AND STD. DEVIATION STATS OF ANTHROPOMETRIC
VARIABLES OF FOOTBALL PLAYERS
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Figure 1.3: The Mean and Std. deviation of anthropometric variables of forward football players

Table 1.4: statistics for correlations between
anthropometric variables and playing ability of
midfield football players
S. Physical Statistical

Playin

No. | variables Analysis Abi)llityg

Pearson o

Correlation 0.474
1 Height Sig. (2-tailed) | 0.008

N 30

Pearson

Correlation -0.356
2 Weight

Sig. (2-tailed) | 0.053

N 30
Pearson _ 0.549%*
Correlation

3 '?(?/‘:)y Fat | g, (2-tailed) | 0.002
N 30
Corelation | 0.025

4 '-Lee%gsth of | Sig. (2-tailed) | 0.896
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Pearson

Correlation 0.525
Chest . .
5 Girth Sig. (2-tailed) | 0.003
N 30
Pearson
Correlation 0.198
Thigh . .
6 Girth Sig. (2-tailed) | 0.294
N 30
Pearson
Correlation 0.097

7 Calf Girth | Sig. (2-tailed) | 0.609

N 30
Pearson .
Correlation 0.459
Biceps . .
8 Girth Sig. (2-tailed) | 0.011

N 30

The analysis of the correlation between the
anthropometric variables and the playing ability of
midfield football players, as depicted in Table 4.6, shows
the following results based on Pearson’s Coefficient of
Correlation:

e Height: The correlation value of 0.474 indicates a
significant positive relationship between height and
playing ability.

e Body Fat Percentage: A correlation value of 0.549
suggests a strong positive correlation with playing ability.
e  Chest Girth: With a correlation value of 0.525, there
is also a significant positive relationship between chest
girth and playing ability.

e Biceps Girth: A correlation value of 0.459 further
shows a significant positive correlation with playing
ability.

Since these values exceed the tabulated “r”” value
at a 0.05 confidence level, it can be concluded that height,
body fat percentage, chest girth, and biceps girth are
positively correlated with the playing ability of midfield
football players.

However, no significant correlation was
observed in weight, length of legs, thigh girth, and calf
girth, as the obtained ‘r’ values were lower than the

[Tt}
r

tabulated ‘r’ at the 0.05 confidence level, suggesting these
variables do not have a significant impact on the playing
ability of midfield players.

Table 1.5: statistics for correlations between
anthropometric variables and playing ability of
defender football players

S. Physical Statistical Playing
No. | variables Analysis Ability
Pearson
Correlation 0.200
1 Height Sig. (2-tailed) | 0.248
N 30
Pearson
Correlation -0.113
2 Weight Sig. (2-tailed) | 0.517
N 30
Pearson
Correlation 0.254
Body Fat | . .
3 (%) Sig. (2-tailed) | 0.141
N 30
Pearson
Correlation -0.146
Length of | .. o
4 Legs Sig. (2-tailed) | 0.402
N 30
Pearson 0.530%*
Correlation '
Chest . .
5 Girth Sig. (2-tailed) | 0.001
N 30
PCearsolnt_ 022
6 Thlgh orrelation
Girth
Sig. (2-tailed) | 0.902
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N 30
Pearson
Correlation -0.107

7 Calf Girth | Sig. (2-tailed) | 0.539

N 30
Pearson
Correlation 0.209
Biceps . .
8 Girth Sig. (2-tailed) | 0.229

N 30

The analysis of the correlation between the

anthropometric variables and the playing ability of
defender football players, as depicted in Table 4.7, reveals
the following key findings:
Chest Girth: The Pearson Coefficient of Correlation
value of 0.530 is greater than the tabulated “r” value at the
0.01 confidence level. This indicates a significant positive
correlation between chest girth and playing ability in
defender football players.

However, no significant correlation was
observed in other variables such as weight, fat
percentage, length of legs, thigh girth, calf girth, and
biceps girth, as the obtained ‘r’ values for these variables
were lower than the tabulated ‘r’ value at the 0.05
confidence level. Therefore, these anthropometric
variables do not show a significant relationship with the
playing ability of defender football players.

Table 1.6: statistics for correlations between
anthropometric variables and playing ability of
forward football players

S. Physical Statistical Playing
No. | variables Analysis Ability
Pearson
Correlation 0.107
1 Height Sig. (2-tailed) | 0.542
N 30
Pearson
Correlation -0.288
2 Weight
Sig. (2-tailed) | 0.093

N 30
Pearson
Correlation 0.231
Body Fat | .. .
3 (%) Sig. (2-tailed) | 0.182
N 30
Pearson
Correlation -0.022
Length of | . .
4 Legs Sig. (2-tailed) | 0.901
N 30
Pearson -
Correlation 0.351
Chest . .
5 Girth Sig. (2-tailed) | 0.039
N 30
Pearson
Correlation 0.224
Thigh . .
6 Girth Sig. (2-tailed) | 0.197
N 30
Pearson
Correlation 0.015

7 Calf Girth | Sig. (2-tailed) | 0.932

N 30
Pearson -
Correlation 0.377
Biceps . .
8 Girth Sig. (2-tailed) | 0.026

N 30

The analysis of the correlation between the
anthropometric variables and the playing ability of
forward football players, as shown in Table 4.8, reveals
the following:

e  Chest Girth: The Pearson Coefficient of Correlation
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value of 0.351 exceeds the tabulated “r” value at the 0.01
confidence level.

e Biceps Girth: Similarly, the Pearson Coefficient of
Correlation value of 0.377 is greater than the tabulated “r”
value at the 0.01 confidence level.

Thus, it was concluded that there is a significant
positive correlation between chest girth and biceps girth
with the playing ability of forward football players.
However, no significant correlation was observed for
weight, fat percentage, length of legs, thigh girth, and
calf girth, as the obtained 'r' values for these variables
were lower than the tabulated 'r' value at the 0.05
confidence level. Therefore, these variables do not show
a significant relationship with the playing ability of
forward football players.

1. DISCUSSION/CONCLUSION

The findings from the data analysis in this study
were aimed at determining the relationship between
selected anthropometric variables with the playing
performance of district-level football players. The study
also sought to identify differences in anthropometric and
physical variables among football players in different
playing positions, namely forwards, defenders, and
midfielders.

3.1 Anthropometric Variables and Playing Ability of
Midfielders:

Pearson's coefficient of correlation was applied
to determine the relationship between anthropometric
variables and the playing ability of midfielders.
Significant positive correlations were found between
playing ability and the anthropometric variables of height
(r=0.474), body fat percentage (r = 0.549), chest girth (r
= 0.525), and biceps girth (r = 0.459), as these values
exceeded the tabulated "r" value at the 0.05 confidence
level. However, no significant correlations were observed
between playing ability and weight, leg length, thigh
girth, and calf girth, as the obtained 'r' values were lower
than the tabulated value at the same confidence level.

3.2 Anthropometric Variables and Playing Ability of
Defenders:

For defenders, Pearson’s coefficient of
correlation indicated a significant relationship between
chest girth (r = 0.530) and playing ability, with the
obtained 'r' value exceeding the tabulated "r" value at the
0.01 confidence level. However, no significant
correlations were observed between playing ability and
other anthropometric variables such as weight, body fat
percentage, leg length, thigh girth, calf girth, and biceps
girth.

3.3 Anthropometric Variables and Playing Ability of
Forwards:

The correlation analysis for forwards revealed
significant relationships between chest girth (r = 0.351)
and biceps girth (r = 0.377) with playing ability, as these
values exceeded the tabulated "r" value at the 0.01
confidence level. However, no significant correlations

were observed between playing ability and weight, body
fat percentage, leg length, thigh girth, and calf girth.

RECOMMENDATIONS

Based on the findings and conclusions of this
study, several recommendations are made to improve the
development and performance of district-level football
players:

1. Greater emphasis should be placed on the preparation
and training of district-level football players to help them
reach higher levels of success in sports.

2. Future studies could explore similar research across a
broader range of sports disciplines to better understand
the relationship between anthropometric variables and
performance.

3. The results of this study can serve as a valuable tool
for district-level football players to self-evaluate and
identify areas for improvement.

4. Similar studies could be conducted at various levels of
achievement, providing insights into how players at
different competitive levels can benefit from tailored
physical.

REFERENCES

[1] Bangsbo, J. (1994). The Physiology of Soccer:
With Special Reference to Intense Intermittent
Exercise. Acta Physiologica Scandinavica, 151,
619-620.

[2] Reilly, T., & Williams, A. M. (2005). Science
and Soccer: Developing Elite Performers (2nd
ed.). Routledge.

[3] Rienzi, E., Drust, B., Reilly, T., Carter, J. E. L.,
& Martin, A. (2000). Investigation of
Anthropometric and Work-Rate Profiles of Elite
South American International Football Players.
Journal of Sports Medicine and Physical
Fitness, 40(2), 162-169.

[4] Gil, S. M., Gil, J., Ruiz, F., Irazusta, A., &
Irazusta, J. (2007). Physiological and
Anthropometric Characteristics of Young Soccer
Players According to Their Playing Position:
Relevance for the Selection Process. Journal of
Strength and Conditioning Research, 21(2), 438-
445,

[5] Stalen, T., Chamari, K., Castagna, C., & Wislgff,
U. (2005). Physiology of Soccer: An Update.
Sports Medicine, 35(6), 501-536.

[6] Mallo, J., et al. (2014). Effect of Body
Composition on Speed and Agility Performance
in Football Players. Journal of Sports Sciences,
32(2), 129-137.

[7] Carling, C., Orhant, E., & Reilly, T. (2010).
Match Analysis and the Physiological Demands
of Soccer: A Focus on Goalkeepers. Journal of
Sports Sciences, 28(9), 937-947.

215 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



N

Integrated Journal for Research in Arts and Humanities

ISSN (Online): 2583-1712
Volume-4 Issue-4 || July 2024 || PP. 208-216

https://doi.org/10.55544/ijrah.4.4.33

(8]

[9]

[10]

[11]

216

Rienzi, E., Drust, B., Reilly, T., & Malkin, R.
(1999). Anthropometric and Performance
Characteristics of Selected Elite South American
Football Players. International Journal of
Sports Medicine, 20(2), 110-113.

Sebastid-Rico, J.;  Martinez-Sanz, J.M.;
Gonzélez-Gélvez, N.; Soriano, J.M. (2023)
Differences in Body Composition between
Playing Positions in Men’s Professional Soccer:
A systematic review with Meta-Analysis. Appl.
Sci., 13, 4782.

Diogo V. Martinho, Adam Field, André Rebelo,
Elvio R. Gouveia, and Hugo Sarmento. (2023) A
Systematic  Review of the Physical,
Physiological, Nutritional and Anthropometric
Profiles of Soccer Referees. Martinho et al.
Sports Medicine

ZOfiga-Vergara  iPedro,  Villaseca-Vicufia
Rodrigo, Burboa Jair. (2022) anthropometric
profile and physical fitness performance
comparison by game position and connections

[12]

[13]

[14]

[15]

with performance parameters in official images
of Chilean men rugby players. Journal of
Physical Education and Sport® (JPES), Vol. 22
(issue 10), Art 313, pp. 2454-2464,

Spehnjak, M. et al., (2021) Body composition in
elite soccer players from youth to senior squad.
Int. J. Environ. Res. Public Health, 18, 4982.
Dr. Amandeep Singh and Vikesh Kumar. (2019)
The relationship of anthropometric
characteristics with physical fitness performance
is among the players. International Journal of
Yogic, Human Movement, and Sports Sciences;
4(1): 515-517.

Dodd, K.D.; Newans, T.J., (2018) Talent
identification if or isoccer: physiological
aspects. J. Sci. Med. Sport, 21, 1073-1078.
Kanehisa, H.; lkegawa, S.; Tsunoda, N.;
Fukunaga, T. (1994) Cross-sectional fat and
muscle areas in limbs during growth and middle
age. Int. J. Sports Med., 15, 420-425.

Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



