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Abstract 

This study aimed to investigate the relationship between age, height, body weight, shoulder 
width, hand, foot, leg and stroke length and 50 m, 100 m and 200 m freestyle and backstroke 
swimming performances. The body composition measurements of 24 male individuals who 
received swimming training and whose average sports age was 2.30 ± .57 years were taken. At 
the same time, their 50 m, 100 m and 200 m freestyle and backstroke swimming times were 
determined. The analysis of the obtained data was performed using descriptive and correlation 
tests in the SPSS 27 package program. The study findings revealed that 50 m freestyle swimming 
performance and body compositions showed a negative significance (p<0.05). It was 
determined that 100 m freestyle swimming performance had a negative, significant (p<0.05) 
relationship with all other studied parameters except the age variable. Again, it was determined 
that the negative relationship between 200 m freestyle swimming performance and body 
compositions was significant (p<0.05). It was observed that there was a significant (p<0.05) 
relationship between 50 m backstroke swimming performance and height, shoulder width, 
hand, foot and leg length. It was revealed that there was a significant relationship between 100 
m and 200 m backstroke swimming performance and height, body weight, stroke, hand, foot 
and leg length at p<0.05 level. As a result, it was revealed that almost all of the studied body 
compositions positively affected the performance in different swimming styles, and only these 
effect levels differed in terms of significance. In this context, it is thought that body compositions 
can be used as indicators in swimmer selection. 
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Öz 

Bu çalışmayla, yaş, boy uzunluğu, vücut ağırlığı, omuz genişliği, el, ayak, bacak ve kulaç uzunluğu 
ile 50 m, 100 m ve 200 m serbest ve sırt üstü yüzme performansları arasındaki ilişkisinin 
araştırılması amaçlandı.  Yüzme eğitimi alan, spor yaşları ortalaması 2,30 ± ,57 yıl olan 24 erkek 
bireyin söz konusu vücut kompozisyon ölçümleri alındı. Aynı zamanda bunların 50 m, 100 m ve 
200 m serbest ve sırt üstü yüzme süreleri belirlendi. Elde edilen verilerin analizleri SPSS 27 paket 
programında descriptive ve korelasyon testleri kullanılarak yapıldı. Çalışma bulguları, 50 m 
serbest yüzme performansı ile vücut kompozisyonlarının negatif yönde anlamlılık (p<0,05) 
gösterdiğini ortaya koydu. 100 m serbest yüzme performansının yaş değişkeni dışındaki diğer 
çalışılan tüm parametrelerle negatif yönlü, anlamlı (p<0,05) ilişki içerisinde olduğu belirlendi. 
Yine 200 m serbest yüzme performansının da vücut kompozisyonları ile arasındaki negatif 
ilişkinin anlamlı (p< 0,05) olduğu saptandı. 50 m sırtüstü yüzme performansı ile boy uzunluğu, 
omuz genişliği, el, ayak ve bacak uzunluğu ile anlamlı (p<0,05) ilişki içerisinde olduğu görüldü. 
100 m ve 200 m sırtüstü yüzme performanslarının boy uzunluğu, vücut ağırlığı, kulaç, el, ayak ve 
bacak uzunluğu ile p<0,05 düzeyinde anlamlı ilişki içerisinde olduğu ortaya çıktı. Sonuç olarak, 
çalışılan vücut kompozisyonlarının neredeyse tamamının farklı yüzme stillerdeki performansı 
pozitif yöne etkilediği, sadece bu etki düzeylerinin anlamlılık bakımından farklılık gösterdiği 
ortaya çıktı. Bu bağlamda yüzücü seçiminde vücut kompozisyonlarının birer belirteç olarak 
kullanılabileceği düşünülmektedir. 

Anahtar Kelimeler Yüzme performansı, Vücut kompozisyonu, İlişki 
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Introduction  

Nowadays, Swimming is a sport practiced by millions of people for both performance 
and health. Its prevalence is increasing day by day in the world and in our country. There 
are many factors that affect swimming performance in athletes. Some of these can be 
listed as skill, motivation, motor and anatomical characteristics, as well as equipment. In 
fact, swimming has been defined as an individual, cyclical, continuous, closed and mixed 
activity depending on genetic, contextual, psychological (Fernandes et al., 2008), 
biomechanical, energetic, hydrodynamic (Morais et al., 2012) and anthropometric 
factors (Jürimäe et al., 2007). It is thought that anthropometric characteristics, like all 
other parameters, can make a difference in performance in high-level athletes. 
Determining that this is the case will make positive contributions to the selection of 
athletes and training plans of swimming instructors and coaches. 

Swimming is different from other sports activities due to the nature of the 
environment in which it is performed; this requires specific temporal-spatial and 
energetic adaptations (Marinho et al., 2007). Since they are in constant interaction with 
water, swimmers seek the production of propulsive forces that maintain or increase their 
swimming speed (Kwon and Casebolt, 2006). Swimming performance depends on the 
ability to generate propulsive forces and minimize hydrodynamic drag that opposes 
displacement (Berger et al., 1997; Martínez et al., 2011). This can be stimulated by 
improving biomechanical patterns (Vantorre et al., 2014) and swimming technique 
(Scorţenschi, 2019). In addition, performance can be affected by variability in body 
composition (Charmas and Gromisz, 2019) and anthropometric characteristics (i.e. 
weight, body mass index, height and wingspan) (Morais et al., 2012; Zuniga et al., 2011). 
The selection of swimmers is based on test results, not on the subjective opinions of 
coaches. These results depend on psychological, morphological, physiological and 
technical factors based on individual genetics and training. Although it is well known 
that these factors affect physical performance (Aspenes and Karlsen, 2012), the extent to 
which they affect the performance of adolescent swimmers is still unclear. Previous 
studies focusing on identifying variables affecting performance in swimmers aged 11 to 
14 years have stated that anthropometric variables (especially in males) and specific 
fitness (aerobic speed and endurance) and technical areas (especially in females) 
determine performance in short-distance swimming events (Saavedra et al., 2010).  

This study was conducted to determine whether there is a relationship between 
selected body compositions and short- and medium-distance freestyle and backstroke 
swimming performances. 

 
Material and Methods 

Research Model 

This study used a descriptive and relational research method. The study was conducted 
on 24 male individuals with an average age of 10.33±.76 years, who had been receiving 
swimming training for an average of 2.30±.57 years. The participants' height, stroke, 
hand, foot and leg lengths, body weights and shoulder widths were measured. On the 
other hand, the participants' 50 m, 100 m and 200 m freestyle and backstroke swimming 
times were determined. All measurements were taken while the participants were in 
swimsuits. 
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Measurement methods 
 
Height:  The participants were measured in centimeters (cm) with a meter fixed to the 
wall in anatomical posture position without shoes. 
 
Body weight:  The individuals' weights in kilograms were measured using a sensitive 
electronic scale while they were barefoot and in swimsuits. 
Hand length: The distance between the distal of the styloid process of the radius and the 
tip of the 3rd finger on a straight line between the forearm and hand. The distance 
between the distal of the styloid process of the radius and the tip of the 3rd finger was 
measured. The position is the same as the arm and forearm. The measurement was made 
from the dorsal side of the hand while the fingers were slightly abducted and fully 
extended. 
 
Foot length:  The participants were asked to place their feet on a flat surface with the 
heels facing the wall. They were warned to maintain their natural position without 
stretching or bending their feet too much. Again, it was said that the toes should be 
straight and not loose. In this position, the fingertips were drawn with a pencil. Then this 
distance was measured and recorded. 
 
Leg length:  The leg length measurements of the participants included in the study were 
made with a tape measure while they were in anatomical posture. The starting point was 
the spina iliaca anterior superior or umbilicus (Solomon, 1999), and the ending point 
was the medial malleolus (Öztürk et al., 1997). 
Foot length:  The distance between the tips of the 3rd fingers of both hands while the 
back is leaning against the wall, the arms are at the sides and parallel to the ground, and 
the dorsal side of the hand is in contact with the wall. Stroke length was determined by 
measuring the distance between the tips of the middle fingers of both hands with a tape 
measure while the arms were extended to the sides with the back against the wall. 
Shoulder width:  Shoulder width is defined as the distance between the acromion points 
(Lohman, 1988). The distance between the two acromions was measured while the upper 
body of the person was bare and standing, with the arms hanging comfortably to the side 
of the body. 
 
Swimming performances:  The measurement of the swimming style performances of 
the participants included in the study was made in a competition environment created 
in a 25-meter swimming pool. During the measurements, motivational feedback was 
given to all athletes so that they could show maximum effort. An electronic scoreboard 
was used to determine swimming times. 
 
Results 

Table 1: Average values of body composition of participants 

Variable n Mean  Standard Deviation 
Age (years) 24 10,33 ,76 
Height (cm) 24 147,92 9,78 
Body weight (kg) 24 40,49 8,65 
Shoulder width (cm) 24 52,17 15,93 
Earmuff length (cm) 24 144,29 13,23 
Hand length (cm) 24 16,25 2,07 
Foot length (cm) 24 22,08 2,00 
Leg length (cm) 24 84,67 8,63 
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Table 2: Relationship between selected body compositions of participants and swimming 
performances (n=24) 

 
Variable 

 50 m 
freestyle 
swim time 

100 m 
freestyle swim 
time 

200 m 
freestyle swim 
time 

50 m 
backstroke 
swim time 

100 m 
backstroke 
swim time 

200 m 
backstroke 
swim time 

Age (years) Correlation -,421* -,152 -,423* -,273 -,385 -,272 
p ,040 ,479 ,039 ,197 ,064 ,199 

Height (cm) Correlation -,727** -,659** -,743** -,515** -,556** -,492* 
p ,000 ,000 ,000 ,010 ,005 ,015 

Body weight 
(kg) 

Correlation -,625** -,574** -,741** -,378 -,432* -,420* 
p ,001 ,003 ,000 ,068 ,035 ,041 

Shoulder width 
(cm) 

Correlation -,808** -,791** -,817** -,656** -,386 -,370 
p ,000 ,000 ,000 ,001 ,062 ,075 

Earmuff length 
(cm) 

Correlation -,647** -,498* -,561** -,323 -,626** -,577** 
p ,001 ,013 ,004 ,124 ,001 ,003 

Hand length 
(cm) 

Correlation -,731** -,628** -,650** -,410* -,537** -,516** 
p ,000 ,001 ,001 ,046 ,007 ,010 

Foot length 
(cm) 

Correlation -,774** 731** -,841** -,561** -,452* -,426* 
p ,000 ,000 ,000 ,004 ,027 ,038 

Leg length (cm) Correlation -,735** -,633** -,764** -,490* -,606** -,512* 
p ,000 ,001 ,000 ,015 ,002 ,011 

*p<0,05; ** p<0,01 

 
When Table 2 was examined, it was seen that there was a negative and significant 

(p<0.05) relationship between the age variable of the participants and the 50 m and 200 
m freestyle swimming time. It was determined that there was a significant (p<0.05) and 
negative relationship between the height value and all swimming performances included 
in the study. It was determined that the relationship between the body weight variable 
and the swimming style performances in question was negative and significant (p<0.05). 
It was seen that there was a negative and significant (p<0.01) relationship between the 
shoulder width values of the participants and all freestyle and 50 m backstroke swimming 
performances included in the study. When the stroke length values were examined, it 
was found that there was a negative and significant (p<0.05) relationship with all 
swimming performances except the 50 m backstroke swimming performance. When the 
relationship between the hand length values of the participants and their swimming 
performances was taken into consideration, it was determined that there was a negative 
and significant (p<0.05) relationship with all swimming performances. Likewise, it was 
revealed that foot and leg length values had a negative and significant (p<0.05) 
relationship with performance in all swimming styles 

 
Discussion and conclusion 

When the age variable and swimming performances of the participants included in the 
study were taken into consideration, it was revealed that there was a negative (r= -.421) 
and significant (p< 0.05) relationship with 50 m freestyle swimming time and a negative 
(r= -.423) and significant (p< 0.05) relationship with 200 m freestyle swimming. 
Although the relationship with other swimming performances was negative, it was not 
significant (p> 0.05). In the study conducted by Bongard et al. (2007) in which they 
evaluated the one-hour swimming performance of 4,271 healthy men and women 
between the ages of 19–91, they revealed that there was a decrease in performance as age 
increased. Again, Donato et al. (2016) followed the swimming performances of 321 
women and 319 men who participated in the US Masters Swimming Championship for 
12 years. As a result, they reported that performance decreased with age. This decrease 
with age has been attributed to the collective decreases in cardiovascular, respiratory, 
metabolic and neuromuscular functions (Dempsey and Seals, 1995). Despite these 
decreases, it is thought that the increase in body weight that occurs with age may also be 
effective. In the study conducted, contrary to the literature, it is thought that the increase 



 
Temur, &  Üçüncü, 2025. 
International Journal of Health, Exercise, and Sport Sciences  Vol  2, issue 2, June 2025    5 
 

https://www.ijoss.org 

 

in swimming performance with increasing age may be related to the age groups studied. 
The average age of the groups in the studies mentioned above is quite high. After middle 
age, bone mineral density and muscle mass decrease in women and men, while body fat 
ratio increases. This has an inevitable negative effect on performance. The study group 
is in the developmental period. The increase in bone strength and muscle strength is a 
general characteristic of this period. This period is also one of the periods when body fat 
percentage is at its lowest. This may seem natural when the load-force relationship in 
individuals is taken into consideration. 

It is a matter of curiosity how height affects swimming performance in swimmers 
and whether this can be accepted as a criterion. In the study conducted, height was found 
to be associated with 50 m freestyle swimming time and r= -.727; A negative and 
significant correlation was determined at the level of p<0.01 with 100 m freestyle 
swimming time r= -.659; p<0.01 with 200 m freestyle swimming time r= -.743; p<0.01 
with 50 m backstroke swimming time r= -.515; p<0.01 with 100 m backstroke swimming 
time r= -.556; p<0.01 and with 200 m backstroke swimming time r= -.492; p<0.05. Khosla 
(1984) reported that the finalists in women's swimming at the 1976 Montreal Olympic 
Games were approximately 3.5 cm taller than the non-finalists. Chengalur and Brown 
(1992) reported a strong correlation between the body height of the competitors in the 
200 m swimming events at the 1988 Seoul Olympic Games and the final times they 
achieved. In another study conducted to reveal the role of height on 50 m freestyle 
swimming performance (Hlavaty, 2010), it was determined that there was a relationship 
between body height and performance. Zampagni et al., (2008) evaluated the role of 
height on swimming performances in different swimming distances of 50, 100, 200, 400 
and 800 m freestyle in a competition attended by elite master swimmers and suggested 
that body height is one of the three best determinants in short distance events. In the 
study conducted by Charles and Bejan (2009) on the speed in men's 100 m freestyle 
records, it was revealed that height has an effect on speed. It is thought that this situation 
may be due to the stroke and leg length provided by height. In fact, Cochrane et al. (2015) 
reported in their study that one of the variables that significantly contributes to the 
prediction of propulsive force is the body height of the swimmers. On the other hand, 
Bouchard et al. (1976) reported in a study with 237 boys between the ages of 8 and 18 
that body mass and height positively affected the submaximal work capacity of 
swimmers. 

In terms of the relationship between body weight values and swimming performance, 
it was determined that there was a negative relationship between the body weight values 
and swimming performances of the participants in the study. However, it was revealed 
that the 50 m backstroke swimming time did not show a significant difference (p<0.05) 
from these negative relationships, and all other swimming style performances studied 
showed a significant change (p<0.05). In the study conducted by Siders et al. (1993), they 
suggested that there was a negative relationship between swimming performance and 
lean body weight as well as body weight. Again, in the study conducted by Espada et al. 
(2023) on university swimmers, they reported that swimming performance was 
negatively correlated with body fat percentage. It has also been reported that higher lean 
mass in swimmers means that they have higher propulsion force and better swimming 
performance (Cochrane et al., 2015). Another study (Sammoud et al., 2019) revealed that 
body mass does not affect 100 m backstroke swimming performance. Body weight is 
affected by water, bone. 

 
Recommendatıons 
As in all branches, correct selection and guidance are very important in 
swimming. The physical characteristics included in the study can be used as 
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indicators in the selection of athletes. However, it is thought that it would be 
useful to conduct this study on high-level swimmers 
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