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Abstract
Purpose: The purpose of this study was to describe anthropometric characteristics and body composition of 

basketball players from two competitive levels, elite and sub-elite as well as to make a comparison 
between them.

Material: Fifty-seven male subjects were enrolled in this study, divided into three groups: fourteen elite basketball 
players, twelve sub-elite basketball players and thirty-one healthy sedentary subjects (subjects from 
general population). All subjects were assessed for anthropometric measures required for the calculation 
of body composition variables, using standardized procedures recommended by previous studies. Data 
was analyzed using SPSS and the descriptive statistics were expressed as a mean (SD) for each variable, 
while the ANOVA and the LSD Post Hoc tests were carried out to detect effects of each type of sport.

Results: The results showed that a significant difference was found in variables height, weight, muscle mass, bone 
content and body fat, while a significant difference was not found for the remaining variable, body mass 
index.

Conclusions: Therefore, these findings may give coaches from the region better working knowledge and thus provide 
knowledges for basketball experts which will help them to select talented players as best as possible.

Keywords: morphological characteristics, body composition, male athletes, senior.

Introduction1

Throughout its history, basketball has evolved from an 
alternative game to a highly selective sport branch where 
success is reserved exclusively for the most talented and 
most capable individuals [1]. At the initial stage of its 
appearance, it was intended and accessible to a wide range 
of interested parties, leading to incredibly rapid expansion 
and popularity [2]. In the United States, the cradle of 
basketball, over 26 million Americans play basketball 
today [3], of which 15.5 million people play casual/pick-
up basketball, 4.1 million playing in organized leagues, 
and 5.8 million play on a school or college team. A quarter 
of this large number of basketball participants are female, 
while nearly half are under the age of 18. In contrast to 
the USA, where basketball is by far the most popular 
sport by the number of involved players, basketball is 
not a number one sport in Serbia. However, at the biggest 
world competitions, Serbia is at the winning podium 
immediately behind the US, and the official data of the 
International Basketball Federation (FIBA) shows that 
Serbia is the biggest exporter of national players in the 
world, and exports 81.8% of national players. It is also 
interesting to add that, according to official data, since the 
establishment of the men’s professional basketball league 
in the North America (National Basketball Association - 
NBA), in this competition the most foreign players came 
exactly from Serbia. The mentioned results are a product 
of professional and studious work, and in order to keep 
Serbia at the top of the world basketball, in the future, 
it has necessary to constantly explored and searched for 
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new knowledge. Experts facilitates work the availability 
of knowledge from various scientific disciplines, but there 
are aggravating circumstances in the following facts: 
today’s athlete brought to a high level of preparedness, 
the results in certain disciplines are so impressive that 
the question is whether higher ranges are possible, at the 
biggest sporting events, there are a large number of almost 
equalized athletes, so the nuances between qualitative 
and top players decide who will take the victory [4]. 
Nevertheless, the desires and motives of all participants 
are not equal, so basketball at recreational level and at the 
level of the amateur league is reflected in the free choice, 
the massiveness of the receptionists and the widespread 
distribution [5], while the top basketball can be defined 
as a game aimed at achieving the greatest sporting 
achievements, whose basic metering unit of success is 
precisely the sporting result [6].

The focus on the greatest sporting results depends to 
a large extent on the timely selection of players [7], so in 
elite clubs the experts are constantly looking for the most 
effective formula for recognizing talented young players, 
because their goal is to find just the players who are by 
their characteristics the most similar to the elite players 
[8]. To accomplish this goal, they must be prepared for 
long-lasting and studious work, because different factors 
may predispose individuals towards a successful career, 
and identifying characteristics that give priority to players 
can be very difficult [9]. Some of the answers to this 
problem can be found by comparing the anthropometric 
characteristics and the body composition of elite players 
and lower ranked players [10, 11]. Many previous studies 
prove that anthropometric characteristics and body 
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composition significantly contribute to sporting success 
[12, 13, 14]. It is widely known that each sport has its 
own specific requirements, and that the body is required 
to work at optimal capacity in terms of biomechanics 
and physiology [15]. Therefore, it is more than logical 
to expect from top athletes to have anthropometric 
characteristics and body composition adapted to the 
functional requirements of the related sport, because they, 
among other factors, contribute to the optimal routine 
of exercise and performance [16]. In other words, body 
weight can affect speed, endurance and strength, while 
body composition can affect strength and agility [17], 
and for successful participation in basketball games of the 
elite rank of competition, in addition to a higher level of 
technical and tactical skills, each athlete is also required to 
have appropriate anthropometric characteristics and body 
composition [18]. Comparisons between players exposed 
to systematic training with already highly selected 
players can help to establish the distinguishing features 
of expertise and to identify the factors that determine a 
player’s potential to progress to higher levels of play [19].

The purpose of this study was to describe the 
anthropometric characteristics and the body composition 
of the basketball players of different levels of competition, 
to examine the differences between elite and sub-elite 
competitive levels, thus providing the basketball experts 
with specific knowledge that will help them to select 
talented players as best as possible.

Material and Method
Participants: Fifty-seven male subjects were enrolled 

in this study. They were divided into three groups: 
fourteen elite basketball players (23.50±2.77 yrs.) from 
the Serbian Premier League, twelve sub-elite basketball 
players (25.08±3.18 yrs.) from the Fifth Serbian League 
and thirty-one healthy sedentary subjects from the same 
country (24.94±3.10 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 

the twenty anthropometric measures required for the 
calculation of body composition variables, using 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, as well 
as the standard measuring instruments adjusted before 
measurement was carried out. Height and weight were 
measured in the laboratory with the 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. 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). The circumferences (cm) 
were measured at eight sites: minimum and maximum 
circumference of the upper arm, minimum and maximum 
circumference of the forearm, minimum and maximum 
circumference of the upper leg, minimum and maximum 
circumference of the lower leg (using a anthropometric 
tape). At last the following diameters were measured 
to the nearest 0.1 cm: elbow diameter, wrist diameter, 
diameter of the knee, diameter of the ankle (using a small 
siding caliper). To reduce measurement variation, the 
same investigator examined all of the subjects. Body mass 
index (BMI) was calculated as body mass in kilograms 
divided by height in meters squared (kg/m2). The values 
of bone, muscular, and fat contents of body composition 
were acquired by distributing all the measured variables 
in formulas by Mateigka [20].

Statistical analysis: The data obtained in the research 
was processed using the application statistics program 
SPSS 20.0, adjusted for use on personal computers. The 
descriptive statistics were expressed as a mean (SD) for 
each variable. Analysis of the variance (ANOVA) and the 
LSD Post Hoc test were carried out to detect the effects 
for each level of competition (elite or sub-elite) on each 
variable: body height, body weight, body mass index 
(BMI), and muscle, bone and fat content of the body, as 
well as to control it by sedentary subjects. The significance 
was set at an alpha level of 0.05.

Table 1. Descriptive data and ANOVA of male athletes enrolled in the study (n=57)

Variables Elite Basketball 
(n=14)

Sub-Elite Basketball 
(n=12) Control (n=31) ANOVA

Mean ± Standard Deviation
Height (cm) 199.50±7.37 192.49±4.64 183.72±7.60 0.000*
Weight (kg) 99.57±11.60 90.63±14.45 86.74±14.68 0.022*
BMI (kg/m2) 24.94±1.40 24.48±3.87 25.61±3.49 0.550^
Muscle mass (%) 51.26±1.99 48.38±3.55 48.32±3.27 0.022*
Bone content (%) 16.21±0.77 15.93±2.36 14.78±1.78 0.024*
Body fat (%) 11.54±1.97 16.38±6.82 18.51±5.89 0.001*

Note: N - number of subjects; BMI - body mass index; ^ - non-significant; * - significant difference between groups.
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Results
Anthropometric characteristics of subjects are shown 

in Table 1. There were significant differences in five out 
of six variables among the groups. Hence, a significant 
difference was found for height (F= 25.67), weight (F= 
4.08), muscle mass (F=4.78), bone content (F=4.02) and 
body fat (F=7.89). There is no significant difference for 
the remaining variable: body mass index (F= 0.60).

Significant differences of anthropometric 
characteristics among particular sports are shown in 
Figure 1. The LSD Post Hoc test indicated that elite 
basketball players were taller and heavier than sub-elite 
basketball players or subjects from the control group, 
while subject of control group have lowest value for both 
mentioned variables. Also, elite basketball players had 
the highest percentage of muscle mass and bone content, 
while subjects from the control group had the lowest 
values for both mentioned variables. On the contrary, elite 
basketball players had the lowest percentage of body fat, 
while subjects from the control group had the most body 

fat. There is no significant difference when it comes to 
body mass index, but it was noticed that subjects from 
the control group had the highest values, while sub-elite 
basketball players had the lowest values.

Discussion
Results of this study support previous investigations 

indicating a strong difference regarding body height 
among basketball players and subjects from the control 
group that represents general population [21, 22, 23]. 
The reason for the growth tendencies of basketball 
players is because the game requires that they handle the 
ball above the head [7], and their height helps them to 
easily reach the hoop and perform the tasks of defence 
and attack. Taller basketball players have an advantage 
because the ball has to pass a short distance from hand 
to basket. Also, it provides them with the ability to jump 
higher than their opponents, gives them an opportunity to 
easier block their shoots, and also makes it difficult for the 
opponent to execute the blockade. A significant difference 

Legend: * - significance; **- non-significance.

Figure 1. LSD Post Hoc test for the different parameters among the subjects
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in body height in favor of elite basketball players is also 
not surprising, since similar results can also be found in 
numerous previous studies [5, 24]. This proves that there 
is a tendency for the tallest children to be recruited in 
basketball, and consequently, the selection criteria are 
very important. However, extra talented short players, 
especially those with a high vertical jump, will also be 
selected and can play a significant role in basketball, 
however, the fact is that male professional players, even 
the shortest, are usually above average in height compared 
to the general population [8]. If we compare the elite 
players involved in this study with players of the world’s 
finest selections, we will notice very small differences. 
According to official statistics, the average height of all 
participants in the FIBA Basketball World Cup that was 
played in Spain in 2014 was 199.04 centimeters. When 
we add that the average body height of the national teams 
of USA and Slovenia (winner from the last World and 
European Basketball Championship) was 201 centimeters 
and 200.08 centimeters, we can conclude that the elite 
basketball players included in this study were tall enough 
(199.5cm ) and did not lag behind the top World players, 
and that the selection of players was done well, which is 
not a surprise since this area is part of the Dinaric Alps, 
which are known for high percentage of very tall subjects 
[25, 26].

However, we found that that basketball players from 
both groups were heavier (elite players significantly, sub-
elite players slightly) than the subjects from the control 
group, mostly due to the reason they are significantly 
taller than they are. Of course, it was expected that the 
reason for that can be supported with the fact that the 
average size of the basketball players has increased 
significantly in the last thirty years [21]. The reason for 
this can be better nutrition, also the use of nutritional 
supplements especially in professional basketball leagues. 
It is important to note that neither in the body weight the 
elite players from this study (99.57kg) do not lag behind 
the players of the aforementioned selections of the USA 
(102.82kg) and Slovenia (97.03kg), which also adds to 
the benefit of their quality.

We found that subjects from the control group have 
the highest values of the body mass index, while the 
lowest values have the sub-elite basketball players. The 
difference between the groups is not significant. BMI of 
subjects from general population is higher because their 
physical activity is far lower than the activity of basketball 
players from both groups. On the other hand, the BMI of 
elite players is higher than in sub-elite players because 
the body of the elite players must be stronger because of 
the higher demands of their rankings [27, 5]. The BMI 
values of the aforementioned teams of USA and Slovenia 
are 25.34 and 24.22, so we conclude that this parameter 
of elite players (24.94) and sub-elite players (24.48) from 
this study show their high level of quality.

The highest value of muscle mass of elite basketball 
players, which is significantly higher than the other two 
groups of respondents, is expected, because increasing 
muscle mass is important to improve strength and power, 

which contribute to sports performance [28]. Accordingly, 
the absence of a difference between sub-elite basketball 
players and subjects from the control group surprising as. 
However, the muscle mass of sub-elite players from this 
study corresponds to the values obtained from previous 
studies [29], based on which we conclude that subjects 
from the control group are physically active enough and 
lead a quality way of life.

Accordingly, the percentage of bone content of elite 
basketball players is of highest values, slightly higher 
compared to sub-elite basketball players, and significantly 
higher compared to subjects from the control group, which 
supports the previous knowledge of the positive impact of 
physical activity on bone mass [30, 31].

Lastly, a low percentage of body fat of elite basketball 
players from this study, which was significantly lower 
than the percentage of body fat of sub-elite basketball 
players and subjects from the control group, showed that 
elite players have a high level of physical performance. 
On the contrary, sub-elite basketball players had slightly 
lower percentage of body fat than subjects from the 
control group, which again implies of the existence of a 
difference in the way of training between teams of different 
competitive levels. Excessive fat mass compromises 
physical performance [32], and with the increase in sports 
progression, the percentage of fat tissue decreases [33, 
34]. Of course, it is very important to remember that the 
National Strength and Conditioning Association indicates 
that body fat percentages should not be lowered below 7 
percent, because basketball players need a certain body 
fat percentage to perform well enough and achieve their 
full playing potential.

The importance of a body composition is great when 
determining elite basketball players’ profiles, it is also 
great when planning physical fitness programs throughout 
a season at all levels of competitions [21]. Also, describing 
anthropometric characteristics and body composition of 
basketball players and detecting possible differences in 
relation to competition levels may give coaches a better 
working knowledge of the studied groups, and can allow 
them to identify the factors that determine a player’s 
potential to progress to higher levels of play.

Conclusion
The results of this study suggest that basketball 

players from both competitive levels had increased 
muscle and bone content in comparison to the control 
group (elite players significantly, sub-elite players 
slightly). It also suggests that basketball players from both 
competitive levels had decreased body fat in comparison 
to the control group (elite players significantly, sub-elite 
players slightly). The part attributed to the body height is 
the main cause of the talent identification process, while 
the differences in the body weight and BMI is logical 
consequence.

Since the body composition during the course of the 
season can be changed [35], the limitation of this study 
is that the testing was carried out in the middle of the 
competition season. Accordingly, in order to have an 
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accurate insight into the changes during the macrocycle, 
the following tests should be planned at the beginning and 
at the end of the season. In this way we will surely get 
more precise data, which does not lessen the contribution 
of this preliminary study, because it also contains data that 

can help football experts to select talented players as best 
as possible.
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