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Abstract 

In the present study, the purpose was to examine the effects of some physical characteristics 
on the stroke speed in forehand and backhand techniques in tennis. The Study Group 
consisted of 10-12-year-old tennis players of Isparta Süleyman Demirel University Tennis 
Courts (mean age 10.15±.37 (years), mean height 1.46±.06 (m) mean body weight 
38.77±6.67 (kg), mean sports age 4.76±1.16 (years)). Forehand and backhand strokes were 
performed in a closed tennis court to control the effect of the weather in measuring ball speed. 
The athletes warmed up until they reached maximal forehand and backhand speed levels. 
Three minutes after the athletes warmed up, the tests were started. They were asked to 
perform forehand and backhand strokes at 8 maximal speed. Sports Radar, Power Madd was 
used to measure the ball speed. The measurements of the radar used to measure the speed of 
the ball were taken at the time of the strokes and immediately after the strokes. The strokes 
were made in line with the rules of tennis, towards the court, and when the ball stroke the net 
or when it went outside the baseline (out), these strokes were not recorded. The feedbacks of 
the strokes were reported to the athletes to spend maximal effort. All strokes were directed 
towards the parallel point of the court. The coach behind the file sent the balls to the athletes 
for strokes, and all strokes were evaluated by two tennis coaches. The “Descriptive Statistics” 
and “Correlation Analysis” in the statistical package program to analyze the data. 
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Significance level was taken as “p < 0.05”. As a result, sports scientists and coaches must pay 
attention to technical development levels of athletes as well as their physical characteristics in 
the preparation of a training program for 10-12 year old male tennis players. It can be 
considered that strength development can be achieved with an accurate technique; and 
depending on this, the speed of the ball will increase. Since physical development is mostly at 
directly proportional to age, it is considered that ball speed will be affected as the age increases.  

Keywords: Tennis, Forehand, Backhand, Stroke speed 

1. Introduction 

Since tennis activates many muscle groups, it is important that physical fitness level is high. 
Fast arm movements, jumps, moves and force are needed (Pektas, 2016). It was especially 
determined that the development of force is an element affecting the skill of tennis and the 
performance of the competition. In order for tennis players to perform a higher level in tennis, 
they must firstly develop technical and tactical characteristics, and then, they must consider 
psychological and physiological factors as well as structural factors. On the other hand, body 
measurements and ratios, physics and body composition are important factors affecting 
physical performance (Sogut et al., 2004).  

Researches showed that elite tennis players have a higher body mean than normal players. 
Besides, their upper and lower extremities are also advanced and longer (Karagoz, 2008). 
Forehand and backhand are the main techniques in tennis. For this reason, they are used 
frequently in the game. To perform forehand and backhand stroke, the legs, hips, shoulder 
muscles and arm muscles must be in harmony (Gul et al., 2017). The racket should be held 
very tight, and the arm, wrist and grip must be very good during the stroke (Tuzcuoğlu, 
2006). 

Anthropometry is the systematic measurement technique reflecting the measurements of the 
human body in quantity (Avar, 2013). It is used for body measurements like body weight, 
stature, arm length and fat ratio (Sarikaya, 2016). Previous researches showed that some 
anthropometric changes in tennis players affect the performance of tennis strokes (Aydin et 
al., 2017). For this reason, anthropometric changes can be considered among the defining 
criteria for success in sports (Pazarozyurt, 2008). Besides, in previous studies which body 
structure is suitable for which sport was examined, and it was reported that this situation was 
effective in determining the suitability of infrastructure in sports (Akturk, 2017).  

In this study, the purpose was to examine the effect of some physical characteristics on stroke 
speed of forehand and backhand techniques in tennis. 

2. Method 

2.1 The Study Group 

The 10-12-year-old Tennis Players (mean age 10.15±.37 years, mean length 1.46±.06 m, 
mean body weight 38.77±6.67 kg, mean sports age 4.76±1.16 years) of Isparta Suleyman 
Demirel University Tennis Courts were participated in the present study. The participants and 
their parents were informed about the purpose of the study and the possible risks during 
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exercise before the test. The athletes participated in the study after all parents approved 
“Parent Consent Form”. Besides, athletes were warned to avoid any drug use or challenging 
physical activities that might affect body metabolism before the test. 

2.2 Height Measurements 

Height measurements were made with 0.1 m-sensitive metal height scale. 

2.3 Body Weight Measurements 

Body weight measurements were made with 0.5 kg-sensitive electronic scale when athletes 
wore only short and t-shirt on barefoot. 

2.4 Length Measurements 

For length measurements, 0.1 cm-sensitive non-elastic 7-mm wide measurement tape was 
used.  

2.5 Circumference Measurements 

For circumference measurements, 0.1 cm-sensitive non-elastic 7-mm wide measurement tape 
was used.  

2.6 Width Measurements 

The measurements were made at various reference points in the body with doe-foot calipers. 

2.7 Subcutaneous Fat Measurements 

0.1 mm/HG-sensitive skinfold caliper was used for this purpose. The measurements were 
made at dominant side of the body. The measurements were repeated twice and the average 
of these measurements was recorded.  

2.8 Ball Speed Measurement 

In measuring the speed of the ball, the forehand and backhand strokes were carried out in a 
closed tennis court to control the effect of the weather. The athletes warmed up until they 
reached maximal forehand and backhand speed level. Three minutes after the athletes 
warmed up, testing was started, and the athletes were asked to carry out forehand and 
backhand strokes at 8 maximal speeds. Sports Radar, Power Madd was used in measuring the 
speed of the ball. The radar used in measuring the speed of the ball was activated at the 
moment of the stroke and right after the stroke. The strokes were made in line with the rules 
of tennis, towards the court, and when the ball stroke the net or when it went outside the 
baseline (out), these strokes were not recorded. The feedbacks of the strokes were reported to 
the athletes to spend maximal effort. All strokes were directed towards the parallel point of 
the court. The coach behind the file sent the balls to the athletes to stroke, and all strokes 
were evaluated by two tennis coaches (Cohen, 1994). 

2.9 Statistical Analysis 

The “Descriptive Statistics” and “Correlation Analysis” in the statistical package program to 
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analyze the data. Significance level was taken as “p < 0.05”. 

3. Results 

According to information given in Table 1 the mean age of the athletes was 11.3±0.6 (years), 
mean height was 151.2±4.0 (cm), mean body weight was 40.2±2.2 (kg). 

 

Table 1. Physical characteristics of athletes 

Parameters N Mean.SD Min. Max. 

Age (years) 

10 

11.3±0.6 10 12 

Height (cm) 151.2±4.0 147 157 

Body Weight (kg) 40.2±2.2 36 43 

 

In Table 2, According to P values there is no significant correlation among parameters 
between biceps, triceps, chest, scapula, abdomen, iliac and forehand, backhand stroke speeds 
and subcutaneous fat values (p > 0.05). 

 

Table 2. Relation between subcutaneous fat measurements of the athletes and forehand and 
backhand strokes 

Parameters Mean.SD 
r p 

Forehand Backhand Forehand Backhand 

Biceps 8.6±2.2 125 054 730 883 

Triceps 11.7±2.0 060 114 870 754 

Chest 9.9±3.5 090 438 804 206 

Scapula 9.4±1.8 128 108 724 767 

Abdomen 12.7±2.7 028 306 940 389 

Iliac 12.6±2.4 249 226 488 530 

Note. *p < 0.05. 

 

İn Table 3 that no correlation according to p values between knee, elbow, biacromial, chest 
depth, trochanter and forehand and backhand strokes of athletes (p > 0.05). 
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Table 3. Relation between width measurements of athletes and forehand and backhand 
strokes  

Parameters Mean.SD 
r p 

Forehand Backhand Forehand Backhand 

Knee 5.4±0.5 545 230 103 522 

Elbow 5.4±0.5 545 230 103 522 

Biacromial 33.6±2.2 281 192 432 595 

Chest depth 20.2±6.3 248 180 490 619 

Trochanter 23.5±2.3 046 150 899 680 

Note. *p < 0.05. 

 

When Table 4 is examined, it can be seen that there was a positive relation between the hand 
length and backhand stroke speeds (p < 0.05); and no correlation according to p values 
between the arm length, upper arm, forearm, leg, feet lengths and forehand and backhand 
strokes (p > 0.05). 

 

Table 4. Relation between forehand and backhand strokes and length measurements 

Parameters Mean.SD 
r p 

Forehand Backhand Forehand Backhand 

Arm length 63.8±3.7 470 345 171 329 

Upper arm 44.7±5.0 074 057 838 877 

Forearm 26.9±6.9 394 167 259 645 

Hand 15.1±0.5 377 611* 283 030* 

Leg 33.9±3.0 043 075 906 837 

Feet 24.1±3.0 146 467 687 173 

Note. *p < 0.05. 

 

It is seen in Table 5 that a positive relation was detected between the head and forehand and 
backhand stroke speeds (p < 0.05); and no correlation according to p values between shoulder, 
chest, waist, abdomen, hip and thigh lengths and forehand and backhand stroke speeds (p > 
0.05). 
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Table 5. Relation between circumference measurements of athletes and forehand and 
backhand strokes 

Parameters Mean.SD 
r p 

Forehand Backhand Forehand Backhand 

Head 54.3±3.5 616 602 049* 044* 

Shoulder 84.6±4.9 109 192 765 594 

Chest 74.2±5.1 231 089 521 807 

Waist 72.3±5.1 088 443 809 199 

Abdomen 66.9±4.0 131 317 718 373 

Hip 80.1±4.9 212 284 556 427 

Thigh 41.6±3.8 488 236 194 511 

Note. *p < 0.05. 

 

4. Discussion 

This study aimed to examine the effect of some physical characteristics of 10-12 aged tennis 
players on forehand and backhand technique stroke speed in tennis. According to analyze 
results, it was found that the mean age of male athletes was 11.3±0.6 (years), mean length was 
151.2±4.0 (cm), mean body weight was 40.2±2.2 (kg). Besides according to the correlation test, 
no correlation according to p values between Biceps, Triceps, Chest, Scapula, Abdomen and 
Iliac, which were among subcutaneous fat measurements (p > 0.05). Sogut et al. (2004) 
conducted a study, and according to their analysis results, the body fat percentages of young 
male tennis players did not differ at significant levels according to their categories (p > 0.05). 
This study supports our research. According to the results, among the width measurements, a 
negative relation was detected between the Knee, Elbow, Biacromial, Chest, Trochanter and 
Forehand and Backhand stroke speeds (p > 0.05). In the study that was conducted by Sogut et 
al. (2004), according to the results of their analysis, significant differences were detected 
according to the right hand wrist diameter categories of young male tennis players (p < 0.05). 
According to the results, among length measurements, although a positive relation was 
detected between hand and especially backhand stroke speed (p < 0.05), a negative relation 
was detected between Arm Length, Upper Arm, Forearm, Leg and Feet (p > 0.05). Sogut et al. 
(2004) conducted a study and determined significant differences according to all categories of 
circumferential measurements of young male tennis players in different categories (p < 0.05). 
They observed significant differences in Left Forearm, Thigh and Calf length measurement 
categories (p < 0.05). They found significant differences in left humerus, femur and chest 
diameter measurement categories in young male tennis players (p < 0.05). According to the 
results, a positive relation was detected between the Head, Forehand and Backhand stroke 
speeds, which are among circumferential measurements (p < 0.05), and a negative relation was 
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detected between Shoulder, Chest, Waist, Abdomen, Hip And Thigh (p > 0.05). According to 
the results of the analysis of the study conducted by Aydin et al. (2017), significant relation 
were detected between forehand strokes and height, weight, full shoulder, biceps 
circumference, elbow circumference, and hand length (p < 0.05). They could not find any 
relations between backhand stroke scores and other variables (p > 0.05). Diker et al. (2017) 
reported that in order to perform the best forehand and backhand strokes, the following were 
necessary; accurate perception of the speed of the coming ball, the speed of the racket at the 
time of hitting the ball, tight grip of the racket during the hit of the ball, strong grip of the wrist 
and arm, accurate timing of the ball hitting the racket, and the angle of the racket during the 
stroke must be good. In tennis, athletes need a high level of physical proficiency during the 
game. Tennis is an individual sport, and it is important that physical fitness levels like fast 
direction changes, quick and strong arm movements and jumps are at the highest level during 
the game. Other factors that affect success in tennis are adequacy of technical levels, game 
intelligence, and mental state levels. The physical and physiological characteristics of the 
individual are important when athletes are selected. The characteristics a tennis player should 
have are being high, long arms, high anaerobic power, and aerobic capacity, coordination, 
durability, and tactical intelligence. 

As a result, sports scientists and coaches must pay attention to technical development levels of 
athletes as well as their physical characteristics in the preparation of a training program for 
10-12 year old male tennis players. It can be considered that strength development can be 
achieved with an accurate technique, and depending on this, the speed of the ball will increase. 
Since physical development is mostly at directly proportional to age, it is considered that ball 
speed will be affected as the age increases.  
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