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Abstract 

In this study, it is aimed to compare the upper extremities of children who play and do not play basketball. In this study, 

measurements were taken in the upper extremities of a total of 200 secondary school students playing basketball and non-playing, 

with a mean age range of 11 ± 1.08 (did play sports) - 11 ± 0.8 (did not play sports).  The average height and weight ratio of the 

students who did and did not play sports were 153.5 ± 12.9 - 149.2 ± 8.1 cm and 46.7 ± 12.04 - 43.08 ± 12.9 kg respectively. In the 

right and left upper extremities of the students who play sports, arm length was 28.4 ± 3.1 - 28.4 ± 3.01. the forearm length was 24.1 

± 2.4 - 24.1 ± 2.4. hand length was 15.9 ± 1.8 to 15.9 ± 1.6. arm circumference was 23.2 ± 3.9 - 23.0 ± 3.8. the circumference of forearm 

was 20.8 ± 2.5 - 20.6 ± 2.5. hand width was 7.8 ± 0.8 to 7.9 ± 0.8. The results of the biacromial width and bideltoid width 

measurements were 25.5 ± 3.13 and 39.2 ± 4.7. respectively. In the right and left upper extremities of students who did not do 

sports, arm length was 26.8 ± 2.5 - 26.6 ± 2.4. forearm length was 23.3 ± 2.1 - 23.3 ± 2.0. hand length was 16.0 ± 1.5 - 16.2 ± 1.5. arm 

circumference was 22.4 ± 3.5 to 22.4 ± 3.5. circumference of forearm was19.4 ± 2.5 - 19.4 ± 2.5. hand width was 7.6 ± 0.9 - 7.7 ± 0.9. 

The results of the biacromial and bideltoid width measurements were 28.8 ± 3.8 and 37.6 ± 4.4. respectively. As a result of the 

evaluation made, there was a difference between arm circumference measurements (p = 0.02) when the measurements taken from 

the right and left extremities of the students who did sports and did not do sports were compared. It was observed that the 

difference between right - left arm length (p = 0.001) and right - left hand length (p = 0.02) was significant in the students who did 

not do sports. Playing basketball increases the arm circumference and forearm circumference in children. 
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INTRODUCTION 

 Medical science, aiming at human health, 

should evaluate the human being in a meaningful 

and socio-cultural environment to achieve this goal. 

The effect of sport exercises on body proportions has 

always been a subject of research. Anthropometry, 

which finds the most commonly used methods 

among the method used to determine the growth 

and development levels of children in the society. 

With anthropometric measurements it is possible to 

obtain samples of physical growth that occur until 

the end of the child's adolescence period. There is a 

close relationship between child growth and 

development and the general health and 

economic levels of the society. The most  

important factors affecting physical growth and 

development in children are genetic features 

and environment. The best way to determine 

the results of these factors is to assess the 

children's well-being in terms of growth and 

development in each period (1). 

 There are social benefits in the sport's 

multi-faceted benefits to children's organism. 

Improves leadership and personality 

characteristics of children, for example from the 

moment of birth and on, some measurements 

are made on the human being (3.13). The 
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height, head circumference, chest circumference and 

weight are the first values measured with birth. 

These measurements are regarded as indicators of 

baby's compliance with normal standards, 

development and nutrition level. As the child grows 

and develops gradually, it becomes a measure for 

shoes and clothes. In short, we measure and 

evaluate many dimensions related to our body in 

every period of life (4). 

Anthropometric perimeter and length 

measurements are used in pediatrics, norm studies 

and assessment of body development. The growth 

of the body is followed by the transverse growth of 

the body to grow longitudinally. Middle childhood 

is the time to start school at the age of 7 in Turkey 

and it is an age when growth is widely considered 

(1). The purpose of the sport anthropometry is to 

investigate the general and specific conditions of the 

physical development changes, which are caused by 

the sporty fitness level of the athlete with respect to 

the body structure and the regular sporty training in 

accordance with the purpose. The determination of 

anthropometric and physiological profiles may 

contribute to the selection of criteria for achieving 

success for young basketball players. When the 

developmental profiles of young basketball players 

are followed, it is clear that the athlete's fitness with 

respect to the body structure and, physical 

development changes, general and special changes 

as a result of the regular sport training can be 

observed (5, 9).  

In parallel with the change of environmental 

and social culture structures in our country, it is 

observed that families prefer popular sports in 

directing their children to sport. Since sport plays an 

important role in the multifaceted development and 

socialization of the child, it is recommended to start 

the sport at an early age. Children play games 

themselves while they are learning about their 

surroundings. When the child is between the ages of 

6 and 11, when the child starts to relate to the people 

around him, the form of sports-type behavior 

occurs. If you are between the ages of 12-14, the 

child gets tired of this game-sport relationship and 

enters new quests. In this period, it requires 

technical rules that determine the use of gaming 

devices and the sport concept for the child begins. 

Teaching basketball in the age of development (ages 

12-14) depends on a number of sensitive points. 

Young males who develop rapidly in terms of 

coordination, special movements, speed, and agility 

in pre-adolescence period, show pause in this 

period (17, 8). 

Today, sport is defined as a more 

comprehensive definition of "movements that 

improve the state of health of a person and 

maintain improved health status". It is seen that 

sports from past to present day have an 

important place in society. The successes 

achieved in the international arena have been 

an important factor in people's sport 

orientation. Today, basketball and football have 

an important place, especially athletics, which 

is considered as the ancestor of all sports 

branches. For this reason, it is important to 

know the motor and anthropometric properties 

of the athletes in these branches and to create a 

branch specific athlete profile. Basketball is 

becoming popular with its dynamic features as 

a team sport today. It is a fun sport that all 

kinds of individuals with different genders and 

ages can easily do. Basketball is a team sport 

that develops physical qualities such as 

strength, speed, skill and mobility, and brings 

these features to a higher level during 

adulthood starting from childhood or youth 

(15, 19). Primary growth and body 

development is the fastest period (10, 11). 

Determining the potential performance in 

sports at an early age will lead the athletes to 

the correct sport and provide the optimum 

success. Regular physical activity is important 

for maintaining muscle strength, joint structure, 

joint function and bone health (20). It has been 

stated that even the colors of clothes create 

perceptual differences on individuals (21). It is 

accepted by many educators that sport plays a 

role in the development of personality and 

character traits (6). 

This study, we aimed to show how 

development of children is affected by sports 

through measuring some body proportions of 

the children who play basketball and do not 

play during their developmental stages 

MATERIAL AND METHOD 

Students participating in the study were 

evaluated in two groups as students who 

played sports and who did not play sports. A 

total of 200 secondary school students 

participated in the study. Considering that the 

students have not undergone any surgical 

intervention for any disability while being 



Sener and Alpa ,2019 

157Turk J Sport Exe 2019; 21(1):155-161 

© 2019 Faculty of Sport Sciences, Selcuk University

assessed. Measurements of the right and left upper 

extremities of the students were taken with the help 

of a tape measure (Figure 1., 2. and 3.). The 

measurements were taken in accordance with the 

following definitions as a result of literature review. 

The study Height Length: In normal anatomic 

position, the distance between bastion and vertex is 

measured. 

Arm Length: The distance between the 

acromion and the olecranon was measured while the 

arm was in flexion 90. 

Forearm Length: The distance between the 

olecranon and the stylus was measured while the 

arm was flexed 90 degrees. 

Hand Length: The distance between stylus and 

acromelion is measured when the arm is brought to 

90 flexion in a normal anatomical position. 

Biacromial width: The distance between right 

and left acromion points was measured in normal 

anatomic position. 

Bideltoid width: The distance between right-

left deltoid points is measured in normal anatomic 

position. 

Hand Width: In the normal anatomic position, 

the distance between the distal ends of the second 

and fifth hand cardiac bones was measured. 

Arm Circumference: In normal anatomic 

position, the gauze is measured on the line passing 

through the middle of the arm when the arms are 

slightly open to the side. 

Forearm Circumference: In normal anatomic 

position, the arms were measured with a cloth tape 

measure on the line passing through the middle 

point of the forearm while slightly opened to the 

side. 

Out of these measurements, height and weight 

measurements were also taken from the students. 

Figure 1: Measurements taken from the upper extremity; 1. 

Arm Length, 2. Forearm Length, 3. Hand Length  

.  

Figure 2: Measurements taken from the upper extremity; 1. 

Biacromial Width, 2. Bideltoid Width, 3. Hand Width 
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Figure 3: Measurements and height measurements taken from the 

upper extremity; 1. Circumference of arm, 2. Circumference of 

forearm, 3. Height length 

Statistics 

All analyses of the study were performed by 

SPSS 22.0 (IBM Inc., IL, Chicago, USA) software. 

Descriptive statistics were calculated, and 

categorical variables as frequencies and percentages 

and continuous variables were presented as 

mean±SD in tables. The normality assumption of 

continuous variables were detected by Kolmogorov-

Smirnov test. Student t-test was used to compare 

two independent groups and two related samples. 

Chi-square test was used to determine the relation 

between categorical variables. In all analyses, p 

value of less than 0.05 was considered as statistically 

significant result for 5% type-1 error. 

Results 

200 secondary students participated to the 

study. When the measurement results were taken 

into account, the age range of the students who 

played and did not play basketball was 11 ± 1.08 and 

11 ± 0.8, respectively. The average height of the 

students who played and did not play basketball; 

were 153.5 ± 12.9 - 149.2 ± 8.1 cm and the weight was 

46.7 ± 12.04 - 43.08 ± 12.9 kg respectively (Table 1). 

Table 1: Average height and weight of students 

who played and did not play basketball 
Played 

Basketball 

Did not Play 

Basketball 

Height Lenght 153.5 ± 12.9 cm 149.2 ± 8.1 cm 

Weight 46.7 ± 12.04 kg 43.08 ± 12.9 kg 

In the right and left upper extremities of 

students who played Basketball; arm length 

was 28,4 ± 3,1 cm - 28,4 ± 3,01 cm, forearm 

length was 24,1 ± 2,4 cm - 24,1 ± 2,4 cm, hand 

length was 15,9 ± 1,8 cm - 15.9 + - 1.6 cm, arm 

circumference 23.2 ± 3.9 cm - 23.0 ± 3.8 cm, 

circumference of forearm 20.8 ± 2.5 cm - 20.6 ± 

2.5 cm, hand width was 7,8 ± 0,8 cm - 7,9 ± 0,8 

cm. Biacromial width and bideltoid width 

measurement results were measured as 25.5 ± 

3.13 cm and 39.2 ± 4.7 cm, respectively (Table 

2). 

Table 2: Measurements taken from the upper left 

and right extremitiesof students who played 

basketball 
Right upper 

extremities 

Left upper 

extremities 

Arm length 28.4 ± 3.1 cm 28.4 ± 3.01 cm 

Forearm length 24.1 ± 2.4 cm 24.1 ± 2.4 cm 

Hand length 15.9 ± 1.8 cm 15.9 ± 1.6 cm 

Arm 

circumference 

23.2 ± 3.9 cm 23.0 ± 3.8 cm 

Forearm 
circumference 

20.8 ± 2.5 cm 20.6 ± 2.5 cm, 

Hand width 7.8 ± 0.8 cm 7.9 ± 0.8 cm 

Biacromial 

width 

25.5 ± 3.13 cm 

Bideltoid width 39.2 ± 4.7 cm 

In the right and left upper extremities of 

students who did not play Basketball; arm 

length was 26.8±2.5 cm – 26.6±2.4 cm, forearm 

length was 23.3±2.1 cm – 23.3±2.0 cm, hand 

length was 16.0±1.5 cm – 16.2±1.5 cm, arm 

circumference was 22.4±3.5 cm – 22.4±3.5 cm, 

forearm circumference was 19.4±2.5 cm – 

19.4±2.5 cm, hand width was 7.6±0.9 cm – 

7.7±0.9 cm respectively. The results of 

biacromial and bideltoid width measurements 

were 28.8 ± 3.8 cm and 37.6 ± 4.4 cm, 

respectively (Table 3). 

Circumference 

of arm 

Circumference 

of forearm 

Height 

length 
1 

2 

3 
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Table 3: Measurements taken from the upper left and right extremities of students who did not play 

basketball 
Right upper extremities Left upper extremities 

Arm length 26.8 ± 2.5 cm  26.6 ± 2.4 cm, 

Forearm length 23.3 ± 2.1 cm  23.3 ± 2.0 cm 

Hand length 16.0 ± 1.5 cm 16.2 ± 1.5 cm 

Arm circumference 22.4 ± 3.5 cm  22.4 ± 3.5 cm, 

Forearm circumference 19.4 ± 2.5 cm  19.4 ± 2.5 cm, 

Hand width 7.6 ± 0.9 cm  7.7 ± 0.9 cm 

Biacromial width 28.8 ± 3.8 cm  

Bideltoid width 37.6 ± 4.4 cm 

According to the results obtained in the 

comparison between groups in the result of 

statistical evaluation; the differences between 

right arm lengths (p=0.000) and left arm lengths 

(p=0.000). right forearm lengths (p=0.027) and left 

forearm lengths (p=0.044). right hand widths 

(p=0.033). right forearm peripheral widths 

(p=0.001) and left forearm peripheral widths 

(p=0.001) were significant (p˂0.05).  

As a result of the evaluation made. there was a 

difference between arm circumference 

measurements (p = 0.02) when the measurements 

taken from the right and left extremities of the 

students who did sports and did not do sports 

were compared. It was observed that the 

difference between right - left arm length (p = 

0.001) and right - left hand length (p = 0.02) was 

significant in the students who did not do sports. 

Table 4: Comparison of arm circumference and forearm circumference   in basketball and non-basketball 

players 

Mean Std. Deviation t-test 

Arm circumference (right) Basketball players 23.02 1.74 2.24* 

Not Basketball players 22.04 1.82 

Arm circumference (left) Basketball players 23.00 1.70 2.19* 

Not Basketball players 22,04 1,82 

Forearm circumference (right) Basketball players 20.8 2.14 3.03* 

Not Basketball players 19.40 1.66 

Forearm circumference (left) Basketball players 20.60 2.47 2.41* 

Not Basketball players 19.40 1.66 

*p<0.05 

 Discussion 

         For Each sport is known to have its own 

characteristic. The athletes with special physical-

built suitable to branches, it is known that their 

features are effective in competition. Successful 

athletes may be a model for knowing the physical 

characteristics of talent selection. It is important to 

make physical measurements such as length, 

environment, etc.  (18). We aimed to reveal the 

differences in the individuals doing the sports 

with the length and the environmental 

measurements we made in the students who did 

and did not do sports, and to be able to model the 

physical features. 

In a study by Kılınç (12), length and width 

measurements were taken in a group of students 

who had an average age of 14 in rowing. For 

students with high and low rowing performance, 

mean height length was 145.8 ± 3.5 and 139.9 ± 3.5, 

weight was 36.4 ± 7.0 and 33.7 ± 4.4 kg, arm length 

was 46.3 ± 4.4 and 43.2 ± 5.1 cm, forearm length 

was 22.3 ± 1.2 and 21.2 ± 1.6, hand length was 15.7 

± 0.7 and 15.1 ± 0.8, respectively. When we 

compared the results with our study, it was 

observed that there was a difference between the 

measurements with the exception of hand length. 

It is believed that this difference is due to sports in 

different branches and to different age groups. In 

this case it is shown that there are differences in 
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extremity lengths depending on different sports 

branches (12). In the study conducted by Bektaş 

and colleagues (2), anthropometric measurements 

were taken from individuals with a mean age of 

13.84 + 4.34. From the measurements they have 

taken, the biceps circumference is measured in 

terms of tiny, star, young, big categories was 

determined as 22.1 ± 1.9, 22.8 ± 1.7, 24.5 ± 3.1 and 

29.1 ± 8.0, respectively. In our study, it was 

observed that the comparison with the 

individuals playing basketball was compatible 

with the tiny, star and young categories.  

Mahakizadeh and his colleagues (14) have 

taken hand length measurements from 

individuals aged 18-25 years. According to the 

results obtained, the average hand length 

measurement was 21.21 cm. It is seen that when 

we make comparisons for the individuals who do 

sports and those who do not in our study, there is 

a difference. This was thought to be due to the age 

difference of the individuals (14).  

Erol and his colleagues have taken some 

anthropometric measurements to evaluate the 

body fat pattern and somatotype from 16-year-old 

basketball star national team players. From these 

measurements, the arm circumference 

measurement result average was determined as 

27.32 cm. We observed that the result we obtained 

in our study was lower due to the age difference 

(7). In the study conducted by Pazarözyurt and 

colleagues (16), anthropometric measurements of 

elite female basketball players were taken. 

Individuals who are included in the evaluation 

are between the ages of 23-25. The averages of the 

hand lengths of the players who played in 

different positions were 19.24 ± 0.68, 20.2 ± 0.82, 

and 21.04 ± 1.34 cm, respectively, in the 

playmaker, striker and pivot positions (16). It was 

found meaningful that basketball players had 

larger arm circumference and forearm 

circumference than not Basketball players 

(p<0.05). 

Conclusion 

         In this study we have tried to reveal the 

differences between the upper extremity 

measurements of the students who played 

basketball and did not play basketball and at the 

same time we tried to reveal characteristic upper 

extremity measurements in the 11-years old 

average.  Playing basketball increases the arm 

circumference and forearm circumference in 

children. Based on our literature review, we have 

observed that the upper extremity measurements 

are not frequently compared in the studies on the 

individuals who do and do not do sport. Thus, we 

believe that our study will be a reference for this 

age range. 
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