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Abstract

Goalball is a sports branch played by visually impaired people as mutual two teams. The purpose of this study was to determine the effects of 
selected body composition of Turkish male goalball players on their tournament achievement. Totally 38 male players participated in this study 
voluntarily. 8 teams were selected among the teams participating in Turkish Goalball Championship according to “tournament-end standings” 
and two groups were formed from four successful and four unsuccessful teams. While the teams were evaluated as “successful or unsuccessful”, 
tournament ranking was considered. For determining of participants’ characteristics; age, body weight and height, body mass index, body fat 
percentage, body fat mass and fat-free mass were measured. Statistical analysis was done by using “Mann-Whitney U Tests in SPSS” and alpha 
(α) was set as 0,05. There were not any statistical differences in selected body composition characteristics between successful and unsuccessful 
groups. As a conclusion; it may claim that differences in selected body composition characteristics have no effect on the tournament success of 
male goalball players.
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Introduction
Blindness can cause low physical work capacity, posture 

problems, orientation difficulties, depressions and problems 
with balance. Previous studies include information about 
these disturbances [1-3]. Participation in physical activity 
during childhood can aid the development of motor abilities 
and lay the foundation for good health [4]. Children who start 
sports participation soon in life gain additional bone mineral 
content and mineral density during growth. People with visual 
impairment need more support in their psychosocial and 
physical development. Sports give visually impaired children a 
chance to be part of the group. Craft [5] suggested that physical 
education can promote the acquisition of daily living skills, 
orientation and mobility skills needed by students with visual 
impairments by helping to develop.

Goalball was originally developed by Hanz Lorenzen 
from Austria and Sepp Reindl from Germany in 1946, as a 
rehabilitation programme for visually impaired World War II 
veterans. Within the next few decades, Goalball evolved into a 
competitive sport and was featured as a demonstration sport 
at the 1976 Montreal Summer Paralympic Games. The success 
of this led to the first goalball world championships being held 
in Austria in 1978, before it was officially included within the 
Paralympic movement in the 1980 Summer Games in Arnhem 
and there after [6].

Goalball is a game played by two teams of three players with 
a maximum of three substitutions on each team. It is open to both 
male and female visually impaired athletes, and sighted players 
can also play domestically. It has three main distinguishing 
features:

a) All players wear eyeshades so that they are totally 
blindfolded.

b) Goalball is played on an indoor court that is 18m long 
and 9m wide. The court has tactile markings (a string that 
is taped to the floor), which helps players determine where 
they are.

c) The ball contains internal bells, which help players 
locate it during play. The ball used in the game has the 
basketball-sized and 1250g (±50g) weight. It has sonorous 
bells inside. There are small holes located on the surface of 
the ball for the purpose of hearing the sound of the bells. 
The game field must be completely quiet during the game in 
order to provide players’ concentration and react instantly 
to the ball’s movement by hearing the bell inside of the ball.

The object of the game is to score a goal by bowling the ball 
along the floor so that it crosses the goal line for the opposing 
team. The defending team has to prevent the ball going into their 
goal by stopping it while remaining in their team area. They 
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must then try to control the ball and attack by bowling the ball 
back again thereby trying to score in the other goal [7].

Although physical and physiological requirements of goalball 
have not been explained by the scientific works in a clear way, 
when any game is observed, it could be analysed that the game 
includes high-intensity intermittent effort in short time periods. 
Due to shortness of the game period, and throwing the ball with 
1250 grams strongly against the goal by players repeatedly for 
scoring in the game, it is considered that anaerobic process in 
the goalball is more prominent. Scherer et al. [8] reported that 
goalball was a sport that required agility and strength; however, 
the experience gained over the years at the level of concentration 
and body, auditory and spatial perceptions were extremely 
important to maintain a good level of play. When the goalball 
players are prepared for the competitions, coaches mostly 
prefer “Quick strength/elastic strength, endurance strength and 
hearing reactions” workouts in training.

 Benefits of sports for blind and visually impaired people 
were investigated before [3,5,9-13]. But these studies generally 
interested in psychological and social areas in sports. There are 
few studies about physical and physiological characteristics 
of blind athletes. So, the aim of this study was determined the 
effects of body composition characteristics of men goalball 
players on their tournament achievement.

Materials and Methods

Participants
In this study, 38 players of 8 teams in Turkey Men’s Goalball 

Championships voluntarily participated. All participants were 
informed about the study procedure, purposes and all gave their 
informed consent. Participants were divided into two groups 
according to their tournament ranking as the top four finishers 
and four last finishers. These groups “Successful Group (SG)” and 
“Unsuccessful Group (UG)” were named. Every group consisted 
of 19 athletes.

Measurements
The height of the participants was measured via a tape 

measure which hung on the surface of a wall, and their ages 
were determined according to the year of birth writing on the 

athlete license. Participants’ body weight, body mass index, body 
fat percentage, body fat mass and fat free mass characteristics 
were determined by Tanita TBF-300 (Japan) body fat analyser. 
Bioelectrical Impedance Method (BIA) is a commonly used 
method for estimating body composition, and in particular 
body fat with a high accuracy [14]. Reliability coefficients of 
BIA for determining body fat percentage and mass have been 
reported as 0, 95 and 0, 99 by Hazir [15]. Body fat analysis by BIA 
method is a very useful and easy method in terms of having high 
accuracy. Body weight is determined by embedding platform 
scale. The current is transmitted through electrodes from a 
leg to another leg with a 50kHz and 0.8mA, and so bioelectric 
impedance is measured. The measurement takes approximately 
30seconds. Over this time which is too short; body weight, body 
fat percentage, fat mass, lean body mass, lean body weight, 
total body water, basal metabolism value, the average energy 
values, and Ohm values of skin impedance are obtained [14]. 
Measurements were carried out while the participants were 
dressed in shorts and t-shirts.”Athletic” mode on the information 
section of the analyser was selected, and with a 0,5kg weight 
decreased due to players’ clothing. Also; age and height of the 
players were entered into the information section. Electrodes on 
the platform were wiped with a damp cloth before each player 
stepping on the platform. Measurements were performed in the 
morning before players eating any food.

Analysis of Data
SPSS programme was used for statistical analysis. Obtained 

data evaluated by “Mann-Whitney U” test and Spearman’s 
correlation analysis, due to Shapiro-Wilks test result. Alpha was 
set as 0, 05.

Results
The data obtained from measurements and the comparison 

and regression results of groups were given in Tables 1 & 2. 
Values were indicated as “Mean±Standard deviation” in the table. 
According to comparing results between successful group and 
unsuccessful group were not statistically significant differences 
for all parameters (p>0, 05). The Spearman’s analysis results 
indicated that there is no relationship between tournament 
success and body composition of the players.

Table 1: Comparison of Selected Physical Characteristics of Successful and Unsuccessful Groups.

Parameters Successful Group (n=19) Unsuccessful Group (n=19) Z p Results

Age
19,10±2,05 21,53±5,26 -1,710 0,087 p>0,05

(year)

Height
176,37±6,81 175,95±8,64 -0,660 0,509 p>0,05

(cm)

Body Weight
69,77±12,78 71,12±11,74 -0,234 0,815 p>0,05

(kg)

Body Mass Index 
(kg/m2) 22,31±3,13 23,01±3,56 -0,526 0,599 p>0,05
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Body Fat 
Percentage (%) 8,20±4,48 9,53±5,52 -0,540 0,589 p>0,05

Body Fat Mass 
(Kg) 6,13±4,08 7,23±4,99 -0,423 0,672 p>0,05

Fat Free Mass 63,72±9,29 63,89±8,11 -0,073 0,942 p>0,05

(Kg)

Table 2: Relationship between Tournament Success and Body Composition of Players.

Variable Age Height Body Weight Body Mass 
Index

Body Fat 
Percentage

Body Fat 
Mass

Fat Free 
Mass

Tournament 
Success

Spearman 
Correlation ,281 -,109 ,038 ,086 ,089 ,070 -,012

Sig.
,087 ,517 ,819 ,606 ,596 ,678 ,943

(2-tailed)

N 38 38 38 38 38 38 38

Discussion
When the literature was reviewed, few studies were 

observed to have realised with goalball athletes. So, this part of 
the article was obliged to be discussed with too little references. 
Scherer et al. [8] reported two groups of Paralympic goalball 
players’ characteristics respectively, age; 22 years and 18 years, 
height; 174cm and 174cm, body weight; 54,90 kg and 63,60 kg, 
body fat mass; 5,70 kg=10,38% and 9,09 kg=14,30%, and then 
body mass index; 18,11kg/m2 and 20,96kg/m2. Karakollukçu 
[16] expressed their study results about Turkish National 
Team Goalball Players’ physical characteristics respectively; the 
average age was 16, 90 years, height was 173,20cm, and body 
weight was 62,13kg. Aslan [17], reported Paralympic blind 
players’ characteristics respectively, height was 173,87cm, body 
weight; 66,74 kg, body mass index; 21,97kg/m2, body fat mass; 
8,74kg (12,06%), and then fat free mass was 58,00 kg. It can 
be said that the mean values of physical characteristics in the 
present study are similar to other studies’ results.

When the studies about “Non-visually impaired (normally 
sighted)” athletes from different branches were reviewed; it 
became clear that physical characteristics of players in the 
current study were similar to other studies’ results. For example; 
Erkmen et al. [18] determined mean age of male athletes as 
21, 112,52 years, height as 173,446,81cm, and body weight 
as 66,167,09kg. Aslan, Ersoz [19] determined physical 
parameters of amateur soccer players as follows, age: 21,6 years, 
height: 179,20cm, body weight: 73,80 kg, body mass index: 
22,90kg/m2, body fat mass and percentage: 6,12kg and 7,70%, 
fat free mass: 67,70kg. Cerrah et al. [20] reported three groups 
of male athletes’ body mass index characteristics respectively, 
23,8kg/m2, 22,9kg/m2 and 23,6kg/m2 and similar as Koklu et 
al. [21] found 21,15kg/m2, 21,52kg/m2 and 21,61kg/m2. Also, 
Kumartasli et al. [22] and Colak et al. [23] found similar age and 
body composition characteristics with the present study. 

Conclusion
As a result of the comparison of data obtained from the 

measurements; even though the successful group has higher 

height value than the unsuccessful group, and it has lower 
than unsuccessful group in terms of age, body weight, body 
mass index, body fat percentage and fat mass characteristics, 
these differences were not statistically significant. In addition, 
there is no relationship between tournament success and 
body composition of the goalball players. In this case, it is 
claimed that; achieving success in the goalball, age and the 
measured body composition components are not distinctive 
characteristics. Researchers can try to answer the question; 
“Which characteristics of goalball players may effect on their 
match performance” in future researches.

References
1. Portfors Yeomans CV, Riach CL (1995) Frequency characteristics of 

postural control of children with and without visual impairment. Dev 
Med Child Neurol 37(5): 456-463.

2. Abolfotouh MA, Telmesani A (1993) A study of some psychosocial 
characteristics of blind and deaf male students in Abha City, Asir 
Region, Saudi Arabia. Public Health 107(4): 261-269.

3. Sundberg S (1982) Maximal Oxygene uptake in relation to age in blind 
and normal boys and girls. ActaPaediatrScand 71(4): 603-608.

4. Koutedakis Y, Bouziotas C (2003) National physical education 
curriculum: Motor and cardiovascular health related fitness in Greek 
adolescents. Br J Sports Med 37(4): 311-314.

5. Craft D (1986) Curriculum adaptations in: Foundations of education 
for the blind and visually handicapped children and youth. G T School, 
American Foundation for the Blind, New York, USA.

6. GoalballUK (2018)

7. Oxford (2018) 

8. Scherer RL, Karasiak FC, Silva SG, Petroski EL (2012) Morphological 
profile of goalball athletes. Motricidad European J of Human Movement 
28: 1-13.

9. Di Russo F, Bultrini A, Brunelli S, Delussu AS, Polidori L, et al. (2010) 
Benefits of sports participation for executive function in disabled 
athletes. J Neurotrauma 27(12): 2309-2319.

10. Çolak T, Bamaç B, Aydın M, Bergün M, Özbek A (2004) Physical fitness 
levels of blind and visually impaired goalball team players. Isokinetics 
and Exercise Science 12(4): 247-252.

11. Ponchillia PE, Strauseand B, Ponchillia SV (2002) Athletes with visual 
impairment: Attributes and sports participation. Journal of Visual 
Impairment and Blindness 96(4): 267-276.

http://dx.doi.org/10.19080/JPFMTS.2018.03.555603
https://www.ncbi.nlm.nih.gov/pubmed/7768345
https://www.ncbi.nlm.nih.gov/pubmed/7768345
https://www.ncbi.nlm.nih.gov/pubmed/7768345
https://www.ncbi.nlm.nih.gov/pubmed/8356208
https://www.ncbi.nlm.nih.gov/pubmed/8356208
https://www.ncbi.nlm.nih.gov/pubmed/8356208
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1651-2227.1982.tb09482.x
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1651-2227.1982.tb09482.x
https://www.ncbi.nlm.nih.gov/pubmed/12893715/
https://www.ncbi.nlm.nih.gov/pubmed/12893715/
https://www.ncbi.nlm.nih.gov/pubmed/12893715/
http://www.goalballuk.com/?p=custom&page_id=75
https://www.oxford.gov.uk/PageRender/decN/newsarticle.htm?newsarticleitemid
http://www.redalyc.org/html/2742/274224368001/index.html
http://www.redalyc.org/html/2742/274224368001/index.html
http://www.redalyc.org/html/2742/274224368001/index.html
https://www.ncbi.nlm.nih.gov/pubmed/20925480
https://www.ncbi.nlm.nih.gov/pubmed/20925480
https://www.ncbi.nlm.nih.gov/pubmed/20925480
https://content.iospress.com/articles/isokinetics-and-exercise-science/ies00182
https://content.iospress.com/articles/isokinetics-and-exercise-science/ies00182
https://content.iospress.com/articles/isokinetics-and-exercise-science/ies00182
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=0145482X&AN=6533665&h=bfcx3Z3PZdyr4Yu%2fqWJ4CQfa5iNnZU14J9xaVVtFd1RMrS%2bBKrltUdu%2bOpRj9e2SdBHtQ%2fVzAHVcAi4Cpeo5PQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLoca
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=0145482X&AN=6533665&h=bfcx3Z3PZdyr4Yu%2fqWJ4CQfa5iNnZU14J9xaVVtFd1RMrS%2bBKrltUdu%2bOpRj9e2SdBHtQ%2fVzAHVcAi4Cpeo5PQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLoca
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=0145482X&AN=6533665&h=bfcx3Z3PZdyr4Yu%2fqWJ4CQfa5iNnZU14J9xaVVtFd1RMrS%2bBKrltUdu%2bOpRj9e2SdBHtQ%2fVzAHVcAi4Cpeo5PQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLoca


How to cite this article: Cem S A, Mahmut K, Sabri Ü. Effects of Body Composition on Achievement in Goalball. J Phy Fit Treatment & Sports. 2018; 
3(1): 555603. DOI: 10.19080/JPFMTS.2018.03.555603.004

Journal of Physical Fitness, Medicine & Treatment in Sports

12. Gleser JM, Marguiles JY, Nyska M, Porat S, Mendelberg H, et al. (1992) 
Physical and psychosocial benefits of modified judo practice for blind, 
mentally retarted children: A pilot study. Percept Mot Skills 74: 915-
925.

13. Jankowsky LW, Evans JK (1981) The exercise capacity of blind children. 
Journal of Visual Impairment and Blindness 75: 248-251.

14. Ozer K (2001) Physical Fitness. Nobel Yayinlari, Ankara, Turkey.

15. Hazır T, Açikada C (2002) Reliability of bioelectrical impedance 
analysis for the assessment body composition: A comparative study. 
SporBilimleriDergisi 13(2): 2-18.

16. Karakollukçu M, Aslan CS (2015) Investigation of selected motoric 
features of Goalball National Male A-2 Team. 6th Training Science 
Congress, Ankara, Turkey.

17. Aslan CS (2013) Physical and physiological characteristics of 
blind players in the B1 level National Soccer Team. 5th Training 
ScienceCongress, Turkey.

18. Erkmen N, Suveren S, Göktepe AS, Yazıcıoğlu K (2007) The Comparison 
of balance performance of the athletes who are in different branches. 
Spormetre Phy Edu & Sports Sci J 3: 115-122.

19. Aslan CS, Ersoz G (2012) Assessing relationships of selected physical 
and motoric features with technical capacities in soccer players. 
Turkish Journal of Sports Medicine 47(3): 89-96.

20. Cerrah AO, Polat C, Ertan H (2011) Evaluating some physical and 
technique characteristics of super amateur soccer players according to 
their playing positions. J Phy Edu Sports Sci 5(1): 1-6.

21. Köklü Y, Özkan A, Alemdaroğlu U, Ersöz G (2009) The comparison of 
some physical fitness and somatotype characteristics of young soccer 
players according to their playing positions. Spormetre Phy Edu & 
Sports Sci J 2: 61-68.

22. Kumartaşlı M, Suna G, Çalışkan, Işıldak K, Demir M (2011) 
Anthropometric features of tennis and football players. Selçuk 
University Phy Edu & Sports Sci J 13(3): 372-377.

23. Colak D, Sarikabak M, Cana H, Akbas K, Eyuboglu E (2018) Investigation 
of physical and motoric characteristics of rugby players. International 
Symposium on Human and Social Sciences, Antalya, Turkey.

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                Track the below URL for one-step submission 
       https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/JPFMTS.2018.03.555603

http://dx.doi.org/10.19080/JPFMTS.2018.03.555603
https://www.ncbi.nlm.nih.gov/pubmed/1608729
https://www.ncbi.nlm.nih.gov/pubmed/1608729
https://www.ncbi.nlm.nih.gov/pubmed/1608729
https://www.ncbi.nlm.nih.gov/pubmed/1608729
https://eric.ed.gov/?id=EJ247225
https://eric.ed.gov/?id=EJ247225
http://dergiler.ankara.edu.tr/dergiler/17/1137/13343.pdf
http://dergiler.ankara.edu.tr/dergiler/17/1137/13343.pdf
http://dergiler.ankara.edu.tr/dergiler/17/1137/13343.pdf
http://dergiler.ankara.edu.tr/dergiler/17/1137/13343.pdf
https://www.researchgate.net/publication/312173629_Tenis_ve_Futbol_Oyuncularinin_Antropometrik_Ozelliklerinin_Karsilastirilmasi
https://www.researchgate.net/publication/312173629_Tenis_ve_Futbol_Oyuncularinin_Antropometrik_Ozelliklerinin_Karsilastirilmasi
https://www.researchgate.net/publication/312173629_Tenis_ve_Futbol_Oyuncularinin_Antropometrik_Ozelliklerinin_Karsilastirilmasi
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JPFMTS.2018.03.555603

	Effects of Body Composition on Achievement in Goalball
	Abstract
	Keywords
	Abbreviations
	Introduction
	Materials and Methods
	Participants
	Measurements
	Analysis of Data

	Results
	Discussion
	Conclusion
	References
	Table 1
	Table 2

