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ABSTRACT

Introduction: Objective: The purpose of this study was to ascertain the relationship between anthropometric and body composi-
tion characteristics with fielding skills among softball players.

Methods: A total one hundred and fifty male softball players, aged 18-30 years, from the various states and universities of India
were selected to participate in the study. All the subjects were assessed for anthropometric characteristics viz. height, body
weight, length measurements, circumferences, diameters and skinfolds thicknesses of body parts. Percentage body fat was
estimated from the sum of skinfolds was calculated using the standard equations. The Fielding skill test of the players was as-
sessed with the help of the AAHPERD softball skill test battery edited by Dr. Roberta Rikli.

Results: The results of the correlation analysis revealed a significant association of weight (p=0.045) with the fielding skill. The
fielding skill was also observed to be significantly associated with upper arm circumference (p=0.049) and bicondylar humerus
diameter (p=0.020) among softball players. Among the body composition parameters, only lean body mass (p=0.005) was ob-
served to be significantly associated with the fielding skill among softball players.

Conclusion: Anthropometric and body composition characteristics should therefore be taken into account during softball talent
selection and development, as they tend to be a requirement for future high-level performance in the game.
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INTRODUCTION the measurement of size, weight, proportions and composi-
tions of the human body, as body size and proportions, body
composition and physique are vital ingredients of physical
performance and fitness.* Anthropometric characteristics of
an athlete are important prerequisites for competitive success
in any sport.’ Indeed, it can be assumed that an athlete’s an-
thropometric characteristics can in some way influence his/
her level of performance, at the same time helping to find a
suitable physique for a particular sport.>® The other factors
such as physical training and exercise can improve the per-
formance up to a certain limit that is set up by his genotype.’
Many studies have been reported that performance in sports
is associated with specific anthropometric measurements,
body composition and physique of the sportspersons.’-!!!
There have been many more reports on investigations on the
association of anthropometric characteristics with physical
performance and sports performance. Chen'? evaluated the
impact of anthropometric characteristics and physical perfor-

The game of softball has many skills such as throwing, field-
ing, pitching, catching, base-running and hitting."? To de-
velop these skills, many factors play a significant role like
practice, level of physical activity, techniques, psychological
traits, nutrition and other environmental factors. However, a
particular body structure and certain genetically conditioned
abilities and features are required to achieve top-level per-
formance. Physical and body composition characteristics of
elite athletes are different among sports. While selecting ath-
letes for a particular sport, the focus should be on those traits
and abilities which have the most significant influence on
sports performance, such as anthropometric characteristics
and body composition components.> Anthropometric char-
acteristics of an individual player are the most significant
factors that contribute to the success of a whole team in the
competition. Anthropometry is the science that deals with
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mance on the success in the competition and suggested that
anthropometric characteristics and physical performance are
strongly associated with each other.

Apart from the role of body size, the constitutional makeup
of body composition components is also important. Body
composition refers to the distribution of muscle and fat in
the body. Assessment of anthropometric parameters and
body composition, therefore, has an important role in sports
and health. Excess body fat besides leading to obesity and
disease causation may also hinder performance.'* Body com-
position is an important aspect of fitness'* and can be pre-
dicted from anthropometric measures*. Body composition
of athletes is a vital tool to monitor the effects of a training
program and to determine optimal competitive body weight
and body composition.!® It is generally accepted that lower
relative body fat is desirable for competitive success in the
sports. This is because excessive adipose tissue acts as a dead
weight in activities where the body mass must be repeatedly
lifted against gravity during locomotion.'*!” Higher levels of
fat mass slow down the performance and increase the energy
requirements of the activity. On the other hand, lean body
mass contributes to power generation during high-intensity
activity. Several studies also reported that the lean body mass
has a better correlation to success in sport (maximum aerobic
performance, running time, strength etc) than the percentage
body fat.'®2° It has been earlier reported that the magnitude
and proportion of the active mass are closely linked to vari-
ous functional variables like e.g. oxygen consumption while
at rest and work, cardiac output, circulating blood volume
etc.?! Studies of body composition in certain sports such as
football, weight lifting and shot put indicated that athletes
who were lean but heavy because of a well-developed mus-
culature were superior in performance in competitive sports
activities.”? The aim of the present study, therefore, is to
study the relationship of anthropometric characteristics and
body composition with the fielding skill among the male
softball players.

MATERIALS AND METHODS

The present study was conducted on 150 male softball play-
ers. The male softball players of different universities and
states of India were selected to participate in the study. The
mean age of the subjects was 21.35+2.57 years.

Anthropometry

Weight of the softball players was assessed with a portable
weighing machine to the nearest 0.5 kg. Height and arm and
leg length measurements of the softball players were meas-
ured with the help of anthropometric rod to the nearest 0.5
cm (HG-72, Nexgen ergonomics, Canada). Flexible steel
tape was used to measure the circumferences of body parts

of players. The diameters of the body parts of the softball
players were assessed with the help of digital sliding calliper.
Harpenden skinfold calliper was used to assess the skinfolds
thicknesses of body parts of the subjects.

Body Composition

Different components of body composition viz. percentage
body fat, total body fat and lean body mass were calculated
from the sum of skinfolds by using the equations of Siri** and
Durnin and Womersley.** The regression equations for the
calculation of body density from the sum of skinfold thick-
ness at four sites are as follows:

17 to 19 years age group 20 to 29 years age group

Body Density (gm/cc) =
1.1620-0.0630 (X)

Body Density (gm/cc) = 1.1631-
0.0632 (X)

Where X = log (biceps+triceps+Subscapular+suprailliac).
Percent Body Fat = [4.95/ body density-4.5]x 100

Total Body Fat (kg) = (%body fat/100) body mass (kg)
Lean Body Mass (kg) = body mass (kg) — total body fat (kg)

Fielding Ground Balls Test

Fielding skill test of the players was assessed as given in
the AAHPERD softball skill test battery.® This test item as-
sesses the fielding ground ball ability of the subject. Validity
coefficient of correlation has been found to range from 0.60
to 0.85. The reliability coefficient of correlation ranged from
0.69 to 0.91 from the intra-class test-retest scores. For this
test, the area was marked as shown in figure 1. The subject
stood behind the restraining line (Point A). A thrower (Point
B) stood behind the throwing line and throws six test balls
to each subject. Each throw must strike the ground before
the 30-feet line and must stay within the sideline boundaries
of the marked area. The throws were sidearm, with suffi-
cient velocity to carry an untouched ball beyond the end line
(Point C). Of the six test trials, two balls (in varying order)
were thrown directly to the subject, two to the right and two
to the left side of the subject. Each ball cleanly fielded in
front of the 60-feet line was count 4 points. A ball counted
2 points when it was stopped, but bubbled. Balls fielded be-
hind the 60-foot line received one-half the points normally
earned. Balls that get past the subject scored no points. The
final score was the sum of six trials.

Statistical Analysis

Statistical analyses for the present study were done with the
help of SPSS version 16.0 for windows (SPSS Inc, Chicago,
IL, USA). To determine the association between anthropo-
metric and body composition characteristics and fielding
skill test among the softball players, Karl Pearson’s product-
moment coefficient of correlation was applied. Significance
levels were set at p<0.05.
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RESULTS

The correlation analyses of height, weight and body mass in-
dex with fielding skill test among the university and national
level male softball players are presented in table 1. A signifi-
cant positive association of weight (r=0.164, p=0.045) with
the fielding skill test was reported among the male softball
players. The height and body mass index of male softball
players did not demonstrate a significant association with
the fielding skill test. Table 2 depicts correlation analyses of
various length measurements of body parts with the fielding
skill test in male softball players. The results of correlation
analyses revealed that the length measurements of different
body parts viz. total arm, upper arm, lower arm, total leg,
upper leg and lower leg lengths did not demonstrate a sig-
nificant relationship with fielding skill test among the male
softball players. The correlation analyses of the various cir-
cumferences of body parts with the fielding skill test of the
male softball players are presented in table 3. The fielding
skill was observed to be significantly associated with up-
per arm circumference (r=0.160, p=0.049) among the male
softball players. The forearm, chest, thigh and calf circum-
ferences showed no significant association with the fielding
skill test among the male softball players. The correlation
analyses of the diameters of various body parts with the
fielding skill test of the male softball players are presented in
table 4. The bicondylar humerus (r=0.190, p=0.020) diam-
eter was observed to be significantly associated with fielding
skill test in male softball players. However, the biacromial,
wrist and bicondylar femur diameters did not demonstrate
a significant relationship with fielding skill test among the
male softball players. Table 5 shows the correlation analyses
of skinfold thicknesses of various parts of the body with the
fielding skill test among the male softball players are. There
was no significant relationship of the skinfold thicknesses
of the body parts viz. biceps, triceps, subscapular, supra-il-
iac and calf skinfolds with the fielding skill test among the
male softball players. The correlation analyses between the
various components of body composition and the fielding
skill test of the male softball players are depicted in table
6. Lean body mass (r=0.228, p=0.005) was observed to be
significantly associated with the fielding skill test in the male
softball players. The fielding skill test did not demonstrate a
significant association with per cent body fat and total body
fat among the male softball players.

DISCUSSION

Anthropometric characteristics are undoubtedly perfor-
mance-related factors and high performers can be distin-
guished from low performers by anthropometric character-
istics such as height, weight, circumferences etc.2*?’ The
present study evaluates the anthropometric characteristics of
the male university and national level softball players and to

ascertain the relation of anthropometric characteristics with
fielding skill. The weight of the male softball players was
significantly associated with fielding skill. The greater body
weight among the male softball players probably leads to
higher lean body mass and due to which there will be greater
energy output and it will lead to enhanced performance. This
might be the reason that the bodyweight showed a significant
relationship with fielding performance. These findings con-
firm with those reported by Mangine et al.?® on professional
baseball players in which a relationship between fielding
performance and body weight was observed and body weight
was reported as the best predictor for fielding performance
among corner infielders and middle infielders. A player has
to move around a lot while collecting the ball during field-
ing in the game of softball and requires a greater reach. The
upper arm circumference and bicondylar humerus diameter
of the male softball players showed a positive significant re-
lationship with fielding skill. The high arm circumferences
is an advantageous factor in sports as it can be considered
an indicator of higher muscle mass cross-sectional area and
consequently of higher power and force output for these seg-
ments.” The higher diameters of body parts may indicate the
better growth and development of the softball players. These
characteristics might be helpful for softball players while
moving around during fielding in softball.

The skinfold thicknesses and per cent body fat did not dem-
onstrate a significant association with fielding skill among
both male softball players. The greater skinfold thicknesses
and higher body fat percentage may have a detrimental ef-
fect on fielding performance of the softball players as these
factors may obstruct the players while moving around and
bending forward to collect the ball during the fielding. These
findings are in line with those reported on under-15 softball
players studied by Rao and Kumar.*® The lean body mass
demonstrated a significant correlation with fielding skill
among male softball players. These findings are in agree-
ment with those reported by Mangine et al.”® on professional
baseball players in which a relationship between fielding
performance and lean body mass was observed. Many stud-
ies in literature reported that greater the lean body mass, the
greater will be the energy output and higher will be the car-
diorespiratory fitness which leads to enhanced performance
level.!8203132 Tt has been earlier reported that the magnitude
and proportion of the active mass are closely linked to vari-
ous functional variables like e.g. oxygen consumption while
at rest and work, cardiac output and circulating blood vol-
ume?!. The more muscular make-up of the players would
be advantageous for performance among softball players.?”’
These findings confirm with those reported by Hoffman et
al.¥ on the minor and major baseball league players. In con-
clusion, as whole many anthropometric characteristics and
body composition components demonstrated a positive sig-
nificant association with fielding skill among softball players.
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Hence the anthropometric characteristics and body compo-
sition components play a vital role in performance among
softball players.

CONCLUSION

Anthropometric characteristics such as weight, upper arm
circumference, bicondylar humerus diameter and lean body
mass were the main factor correlating with fielding skill in
male softball players. These characteristics should therefore
be taken into account by the coaches/trainers during softball
talent selection, as they tend to be a requirement for future
high-level performance in the game.
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Figure 1: Field marking for fielding ground balls test.

Table 1: Relationship of height, weight and body
mass index with the fielding skill test in male soft-
ball players

Variables Pearson Cor- Sig.

relation Coeffi- (2-tailed)
cient (r)
Height (cm) 150 0.075 0.361
Weight (kg) 150 0.164 0.045*
Body Mass Index 150 0.126 0.123
(kg/m?)

* Indicates p<0.05

Table 2: Relationship of the length measurements of
body parts with the fielding skill test in male softball
players

Variables N

Pearson Sig.
Correlation (2-tailed)

Coefficient

(r)

Total Arm Length (cm) 150 0.119 0.148
Upper Arm Length (cm) 150 0.119 0.146
Lower Arm Length (cm) 150 0.067 0.418
Total Leg Length (cm) 150 -0.040 0.623
Upper Leg Length (cm) 150 -0.028 0.734
Lower Leg Length (cm) 150 -0.047 0.569

Table 3: Relationship of the circumferences of the
body parts with the fielding skill test in male softball
players

Variables N

Pearson Sig.
Correlation (2-tailed)

Coefficient

)

Upper Arm Circumference 150 0.160 0.049"
(cm)
Forearm Circumference (cm) 150 0.130 0.113

Table 3: (Continued)

Variables N Pearson Sig.

Correlation (2-tailed)

Coefficient

(r)

Chest Circumference (cm) 150 0.135 0.098
Thigh Circumference (cm) 150 -0.008 0.925
Calf Circumference (cm) 150 0.104 0.206

* Indicates p<o.05

Table 4: Relationship of the diameters of the body
parts with the fielding skill test in male softball play-
ers

Pearson
Correlation
Coefficient

(r)

Variables

Sig. (2-tailed)

Biacromial Diameter 150 0.156 0.056
(cm)

Bicondylar Humerus 150 0.190 0.020*
Diameter (cm)

Wrist Diameter (cm) 150 -0.032 0.699
Bicondylar Femur 150 0.068 0.408

Diameter (cm)

* Indicates p<0.05

Table 5: Relationship of the skinfold thicknesses of
the body parts with the fielding skill test in male
softball players

Variables N  Pearson Correla- Sig. (2-tailed)
tion Coefficient
(r)
Biceps (mm) 150 -0.101 0.218
Triceps (mm) 150 -0.028 0.735
Subscapular (mm) 150 0.013 0.872
Supra-iliac (mm) 150 -0.081 0.326
Calf (mm) 150 0.046 0.572

Table 6: Relationship of the components of body
composition with the fielding skill test in male soft-
ball players

N Pearson Cor- Sig. (2-tailed)

relation Coef-

Variables

ficient (1)

Percent Body Fat (%) 150 -0.073 0.572
Total Body Fat (kg) 150 0.020 0.804
Lean Body Mass (kg) 150 0.228 0.005%

* Indicates p<o.05
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