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The purpose of this study was to describe anthropometric characteristics and body composition of junior
handball and basketball players from the Serbian National League, as well as to make a comparison between

Sixty male athletes were enrolled in the study and they were divided into three groups: fifteen handball
players, thirteen basketball players and thirty-two healthy sedentary subjects. All subjects were assessed for
the anthropometric measures required for calculation of body composition variables, using standardized
procedures recommended by previous studies. Data were analyzed using SPSS software and descriptive
statistics was expressed as a mean (SD) for each variable, while the ANOVA and LSD Post Hoc tests were

Abstract
Purpose:
them.
Material:
carried out to detect the effects of each type of sport.
Results:

The results showed there was no significant difference in body weight, body mass index or in bone content,

while a significant difference was found in body height as well as in muscle mass and body fat.

Conclusions:

These findings may give coaches from the region better working knowledge, and suggest to them to follow

recent methods of selection techniques and to be more careful during the process of talent identification.
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Introduction

Researchers all over the world are trying to find a
formula to improve the performance of athletes and to
discover talents as efficiently as possible [1]. They are
trying to determine strengths and weaknesses, assigning
player positions and helping in designing optimal training
programmes [2]. However, most authors give priority to
investigating issues such as increasing physical fitness
of athletes rather than considering the assessment of
their body composition and their nutritional status [3].
The basic goal of the contemporary scientific access in
the area of sport sciences is to recognize the standard
performance of players of all ages, and to recognize and
use talents as ecarly as possible. Identification is very
demanding, as various sporting events require differing
body types to achieve maximum performance [4]. For
this reason, understanding body composition of athletes,
and then assigning corresponding competitive weights
of athletes, has been done for decades and is considered
to be an essential part of the entire management process
[1]. However, children and adolescent athletes grow in
a manner similar to non-athletes and it is well known
that adequate profiling is of the greatest importance in
various sports. It is so due to the reason that absolute size
significantly contributes to the success in sport [5].

Anthropometrical ~ characteristics  and  body
composition of athletes have been the subject of many
investigations as many researchers concluded that
through a long process of systematic training, the
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organism, in morphological and functional sense, adapts
to exposed influences [6]. Top level athletes might be
expected to exhibit characteristics that are specifically
favorable for a sport [7]. All competitive sports played
at the professional level require that the body performs
to its optimal biomechanical and physiological capacity
[8]. Correct assessment of body composition in sports is
important since errors may lead to mistakes in training
prescription and diet elaboration, and therefore affect
athletic performance [5]. Adequate body composition and
body mass, among other factors, contribute to optimal
exercise routines and performance [9]. Some sports, such
as martial arts, require much more knowledge regarding
this topic than others due to weight limits related to
the set standards. In sports like handball or basketball
for example, it is well known that excessive fat mass
compromises physical performance, while increased
muscle mass is important to improve strength and power,
which is relevant to athletic performance [10]. An excess
of fat mass acts as dead body mass in activities where
the body must be repeatedly lifted during locomotion and
jumping, decreasing performance and increasing energy
demands [2]. For most sports, it is a remedial ballast,
but in some sports it is necessary [11]. However, skeletal
muscle mass is an indicator of sports performance,
because it contributes to the energy production during
high-intensity activities and provides absolute strength
for athletes [12]. From this follows a conclusion that a
modern athlete should be fast, develop explosive strength
and overall power. He should have more muscle mass and
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less fat tissue.

However, most of the data regarding characteristics
of handball and basketball players come from America
and Western Europe. There is a lack of data from Eastern
Europe, especially the Western Balkan region, where
population in general has specific measurements [13].
Hence, the aim of this study is to find out if data collected
regarding anthropometrical characteristics and body
composition of Western Balkan athletes support previous
studies that have evaluated ideal anthropometric profiles
of successful handball players [14, 15] and basketball
players [9, 16]. In these previous researches which provide
insights into the requirements for competing at the top level
in particular sports we come across certain differences.
Handball is a team sport played in an indoor field and
requires a high standard of aerobic and anaerobic fitness
in order to complete 60 minutes of a competitive game
and achieve success through an intermittent high intensity
body-contact and well-coordinated activities [17]. One of
the fastest and the most endurance required team sports
and is formed by special maneuvers such as handball is
jumping, shooting under the pressure, faking against hard
defense players and attempting fast breaks despite all the
fatigue [14]. On the other hand, basketball is a team sport
that is also played in an indoor field which is smaller than
a handball field. It requires a high level of preparation in
order to complete 40 minutes of competitive game and
to achieve success [5]. Basketball has been described as
an intermittent sport, being physically very demanding,
requiring players to permanently repeat bouts of intense
actions (sprinting, shuffling, jumping) with jogging,
walking, or short periods of recovering between them [18].
In this game, movement patterns significantly differ from
those in handball. They require speed and explosiveness
for using basketball techniques such as rebounding,
driving, lay-ups, jump shooting, shot blocking, fast breaks
and a high speed play. Also, the average work intensity of
a basketball game is above 85% of maximal heart rate and
VO max values are above 80% [9].

Hence, the purpose of this study was to describe
anthropometric characteristics and body composition
profiles of elite junior handball and basketball players
from the Serbian National League and to detect possible
differences in relation to the competition level.

Materials and Methods

Participants: Sixty male athletes were enrolled in
the study. They were divided into three groups: fifteen
handball players (16.93+£0.59 yrs.) from the Serbian Junior
Premier League, thirteen basketball players (17.08+0.28
yrs.) from the Serbian Junior Premier League and thirty-
two healthy sedentary subjects from the same country
(17.34+0.60 yrs.). The measurements were carried out in
the winter preparation period.

Procedure: All subjects were clinically healthy and
had no recent history of infectious disease, asthma or
cardio-respiratory disorders. All of them gave their
written consent and the local ethics committee approved
the protocol of the study. All subjects were assessed for

anthropometric measures required for the calculation of
body composition variables. It was used the standardized
procedure recommended by the International Biological
Program (IBP) standards respecting the basic rules and
principles related to the parameter choice, standard
conditions and measurement techniques, and the standard
measuring instruments, adjusted before the measurement
was carried out. Height and weight were measured in the
laboratory with subject dressed in light clothing. Height was
measured to the nearest 0.1 cm using a fixed stadiometer,
and weight was measured to the nearest 0.1 kg with a
standard scale utilizing a portable balance. Body mass
index (BMI) was calculated as body mass in kilograms
divided by height in meters squared (kg/m2). Skinfolds
(mm) were measured at six sites: triceps skinfold thickness,
forearm skinfold thickness, thigh skinfold thickness, calf
skinfold thickness, chest skinfold thickness and abdominal
skinfold thickness (using a skinfold caliper). Every single
measurement and the sum of the six measurements were
used for the analysis. The circumferences of the upper and
lower arm, and the upper and lower leg were measured in
centimeters and the following diameters were measured to
the nearest 0.1 cm: elbow diameter, wrist diameter, knee
diameter, ankle diameter, upper arm diameter, forearm
diameter, thigh diameter, and calf diameter. To reduce
measurement variation, the same investigator examined
all of the subjects.

Statistical analysis: Data obtained from this research
was processed using software SPSS 20.0, adapted to
be used on a personal computer. Descriptive statistics
was used to compute the mean (SD) for each variable.
Analysis of variance (ANOVA) and the LSD Post Hoc
test were carried out to detect the effects for each type
of sport (handball or basketball) on each variable: body
height, body weight, body mass index (BMI), muscle
mass, bone content and body fat, as well as to monitor
them in sedentary subjects. The significance was set at
an alpha level of 0.05. The analysis was performed using
the Statistical Package for Social Sciences (SPSS) version
20.0. Means and standard deviations (SD) were obtained
for both anthropometric variables. A comparison of means
of sitting height between genders was performed using the
t-test. The relationships between stature and sitting height
were determined by using simple correlation coefficients
at ninety-five percent confidence interval. Then, a linear
regression analysis was carried out to examine the extent
to which the sitting height can reliably predict stature.
Statistical significance was set at p<0.05.

Results

Anthropometric characteristics of subjects are shown
in Table 1. No significant differences were found in body
weight, body mass index and bone content among the
groups, while a significant difference was found for body
height (F=22.75) and the other two variables among the
groups: muscle mass (F=4.27), and body fat (F=5.36).

Significant differences of anthropometric
characteristics among particular sports are shown in
Figure 1.
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Table 1: Descriptive data and ANOVA

Variables Handball (N=15) Basketball (N=13) Control (N=32) ANOVA
Mean * Standard Deviation
Height (cm) 181.51+5.33 193.60+7.70 178.2617.27 0.000*
Weight (kg) 74.73+10.17 80.0019.76 70.27+14.09 0.0607
BMI (kg/m2) 22.66+2.83 21.32+1.99 22.11+4.27 0.6107
Muscle content of body (%) 48.85+4.03 49.81+2.58 46.95%3.02 0.019*
Bone content of body (%) 17.03+2.49 16.95+1.15 17.34+2.47 0.836"
Fat content of body (%) 16.39+3.28 12.48+3.67 19.09+7.77 0.007*

Note: N - number of subjects; BMI - body mass index; - non-significant; * - significant difference between groups.
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Figure 1. LSD Post Hoc test for the different parameters among the subjects

The LSD Post Hoc test indicates that basketball
players were significantly taller than handball players
and subjects from the control group, while there was
no significant difference in height of handball players
and height of subjects from the control group. This test
also indicated that basketball players were significantly
heavier than subjects from the control group, while there
was no significant difference in weight between handball
players and the other two groups. As far as muscle mass
of the subjects is concerned, it was significantly lower
in subjects from the control group than in all other
subjects, while no difference was found regarding this
variable between handball and basketball players. Lastly,
basketball players had significantly less body fat than
subjects from the control group while no other differences
were found in regard to this variable.
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Discussion

These results support previous investigations
indicating a significant difference regarding the body
height among the basketball players on one side, and
handball players and subjects from the control group
that represents the general population on the other side
[9, 14]. Thus, the selection criteria, different type of
play and game rules between basketball and handball
game can explain the noticed differences. Height of
handball players obtained in this study raise doubts that
the selection process has been carried out correctly. The
reason is because official statistical data proved that
handball players from Serbia are shorter than the most
successful players from teams playing in the IHF Men’s
Youth World Championship, Russia 2015. For example,
the average height of French handball team players was
191.8 centimeters (the winning team), while the 13th
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Korea had the average of 183.4 centimeters, 19th Poland
had the average of 190.1 centimeters and the 20th Japan
had the average of 181.7 centimeters. However, the teams
from Africa and Asia are comparably shorter than the
majority of the European teams, and players from Serbia
have similar heights, but these teams fail to have good
results. Serbian players have not been on the winning
streaks in recent years, and this fact gives us one of the
reasons. Therefore, this doubt may give Serbian coaches
better working knowledge for this group of athletes and
suggest them to be more careful during the recruitment
as they have a very tall population in general [19]. It is
well known that the density including very tall subjects
appears to be characteristic of people from this area
(Western Balkan), since a high percentage of people from
general population was measured at 190 centimeters or
more [20, 21]. On the other hand, the average height of
2016 FIBA U17 World Basketball Championship players,
championship played in Zaragoza in Spain, was 195.56
cm. Also, the average height of players from the national
basketball team who played semifinals, according to the
available data from the official website, were as follows:
the USA (198.17 cm), Turkey (195.75 cm), Lithuania
(198.17 cm) and Spain (195.92 cm). These official
statistical data proved that the players from the Serbian
Basketball Premier League are tall enough and they do
not lag behind the top world players. However, this is not
a surprise if we consider conclusions about height taken
from the previously research witch say that Serbia have
a very tall population in general [19, 21]. Furthermore,
it was expected that basketball players were heavier than
handball players and the subjects from the control group,
mostly due to the reason they are significantly taller than
subjects from the both mentioned groups. However, the
reason why basketball players significantly are heavier
than subjects from the control group can be supported
with the fact that the average size of basketball players
has increased dramatically in the past decades. This could
be a result of better nutrition, especially in professional
basketball leagues, partly due to the use of nutritional
supplements. The body mass index (BMI; weight/height2)
is a parameter that is widely used in adult population,
that is it is an internationally recognized definition of
overweight and obesity. Fortunately, body mass index of
subjects from all three groups was in within the normal
limits of weight according to previous research, and there
were no significant differences among the groups.
Indeed, it was found that muscle mass of handball
and basketball players was significantly higher than in
subjects from the control group. These results may be also
explained with growing demands to grow muscle mass in
sports where intermittent activities are required, and when
high intensity activities are followed by low-intensity
type of movements [17], such as handball, basketball,
etc. While no significant differences were found for bone
content among the groups, it is all in accordance with the
results obtained by previous studies. Moreover, it was
expected that the percentage of body fat of subjects from
the control group is significantly higher than the percentage

of body fat of basketball players, and these results could
be explained by less physical activity in control [1].
However, it is interesting that the percentage of body fat
of handball players was insignificantly lower than the
percentage of body fat of subjects from the control group.
These results may be explained by an increased aerobic
activity of basketball players, whereas handball training
sessions include more anaerobic activity than basketball
training sessions, as this game requires higher intensity
body-contact and well-coordinated activities [17].
Although handball matches have duration of 60 minutes
divided in two halves lasting 30 minutes each, handball
players cover a total distance ranging approximately from
2,000 to 6,000 meters [22, 23]. This is a shorter distance
(5,000 to 7,000 meters) than the one covered by basketball
players [5], although basketball matches have duration of
40 minutes divided in four parts lasting 10 minutes each.
These distances are based upon different circumstances in
each sport. First of all, it depends on the positions, then
tactical defense or offensive characteristics, and finally on
characteristics of the game itself.

Furthermore, it is very important to remember that
athletes from elite team sports such as handball and
basketball, need a certain percentage of body fat to
perform well enough and achieve their full playing
potential. Body of people who have too little fat tissue are
exposed to certain risks. Excessive decrease of fat levels
can lead to complications and contraindications. Adipose
tissue is a complex, essential, and highly active metabolic
and endocrine organ, which responds to afferent signals
from traditional hormone systems and the central nervous
system, and expresses and secretes factors with important
endocrine functions [24]. In addition to energy storage, it
also regulates energy metabolism via secreting adipokines
into the circulation [25]. These bioactive peptides (Leptin,
Adiponectin and Interleukin 6), which synthesized in
adipose tissue [26] regulate various functions. Endocrine
effects of leptin include regulation of immune function,
proliferation, hematopoiesis, angiogenesis, and it also
stimulates endothelial cell growth and angiogenesis,
accelerates wound healing, and play an important role in
the bone development [26]. Adiponectin has anti-diabetic,
anti-inflammatory and anti-atherogenic properties [27].
Interleukin 6 helps to regulate responses to the trauma,
especially burns and other damaged tissues that lead to
inflammation [28], and it is necessary for resistance
against Streptococcus pneumoniae. Its lack would weaken
the organism, also it was discovered that its concentration
is significantly increased during training, and it precedes
the occurrence of other cytokines in the circulation [29]. It
is thought to act as a hormone that mobilizes extracellular
substances and changes the delivery of the substrate
during physical activity. Through this interactive network,
adipose tissue is integrally involved in coordinating
a variety of biological processes including energy
metabolism and immune function [30]. Thus, both excess
and deficiency of adipose tissue have harmful metabolic
consequences, and represent significant medical and
socioeconomic burdens in the world today. The National
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Strength and Conditioning Association indicates that body
fat percentages vary from less than 7 percent to 17 percent
among male athletes, depending on the sports discipline.
However, we would like to point out that these are just
guidelines and athletes should work closely with their
coaches and their personal physicians to determine an
appropriate body fat percentage to enhance both physical
abilities and health.

Conclusion

This study suggests that playing handball (slightly)
and basketball (significantly) decreased the percentage
of body fat and significantly increased the percentage of
muscle mass (using the comparison of the control group,
in which the participants had a higher percentage of body
fat and lower percentage of muscle content). The part
attributed to the body height is the main cause of selection
process. Hence, it is rather important to focus on these
variables as they resulted as essential. On the other hand,

while differences in body weight are highly influenced
by specific nutritional habits, training and supplements,
there are no differences for bone content and body mass
index regarding a healthy lifestyle and nutritional habits
in subjects from the control group.

Considering that the measurements were conducted
in the middle of the season, this study is limited because
changes in body composition and physical performance
may occur from the start to the end of competitive season
[31]. Accordingly, further studies should be very careful
in projecting timelines for measuring anthropometric
characteristics and body composition, mostly due to the
fact that it has to be conducted either at the beginning or
at the end of a season. It also has to be explicitly reported
when the measurement is conducted exactly.
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