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Abstract Keywords 
Aim: The purpose of the study is to determine the relationship between body composition, 
vertical jump, sprint, static strength, and anaerobic power of athletes.  
Methods: 19-27 years old (training 2 hours/day, 4 days/week, training at least 4 years) 28 male 
(23.11 ± 1.71 years; 1 fitness, 1 mountain climber, 1 swimmer, 15 football, 2 basketball, and 8 
tennis players), 19 female (21.95 ± 2.37 years; 3 Zumba, 1 cross country runner, 5 basketball, 
2 football, 6 tennis, and 2 volleyball players) athletes participated voluntarily. Body 
composition compartments, height, skinfold thicknesses, Vertical Jump and 30 m sprint by 
using timer gates were measured. Wingate Anaerobic Test (WAnT) was used to determine peak 
anaerobic power (WAnTPP) and mean anaerobic power (WAnTMP).  
Results: There was no significant relationship between fat compartment of body composition 
and vertical jump or 30 m sprint performances for male athletes. In addition to that, there were 
no relationships between the fat compartment and any of the performance parameters of vertical 
jump, sprinting, WAnT results for female athletes. 
Conclusion: Sport specific strength requirements to be discussed for performance determinants 
have yet been incomplete and versatile research subject. To predict the sport performance, 
follow-up and performance focused battery should be studied by all affecting parameters such 
as physiological, neurological, detailed body composition compartments. 
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INTRODUCTION 
Determining the upper limits of sport performance is important in achieving the desired result at any 
competition. Each & every sport along with its multiple branches has combinations of factors/needs of 
aerobic & anaerobic power, sprint, endurance, strength, and body size with different ratios for peak 
performance to make a difference (Aouadi et al., 2011; Granier, Mercier B, Mercier J, Anselme & 
Prefaut, 1995; Kale, Aşçı, Bayrak, & Açıkada, 2009; Özkan & Sarol, 2008; Özkan & Kin-İşler, 2010). 
Many research studies have been conducted to determine such relationships between them and/or the 
effects of factors separately on the athletic performance (Alemdaroğlu, 2012; Arslan & Aras, 2016; Caia 
et al., 2016; Hazır Aytar, Salman, Devrilmez, & Şatıroğlu, 2018; Kale et al., 2009; Özkan & Sarol, 2008; 
Özkan & Kin-İşler, 2010). There have been many research studies in order to determine the best 
performance for even a slight improvement of the above-mentioned factors. This is because the slightest 
increase in performance was believed to be a reliable deciding factor between a win/loss and/or to decide 
the position to whom and where the athletes play in a strategic competition (Aouadi et al., 2011; Kale 
et al., 2009). Determinants of primary energy system usage was also another factor for performance 
indicators. Stored phosphagens, ATP and phosphocreatine (PCr), and breakdown of carbohydrate by 
alactic and lactic anaerobic pathways were to form and breakdown ATP for usable energy at high rates 
for highly-intensive performances (Beneke, Pollmann, Bleif, Leithauser & Hütler, 2002; Gustin, 2001). 
Owen et al. (2018) stated that force production by lean body mass and body fat mass as weight & depots 
of adipose tissue need to be moved against gravity (Hazır Aytar et al., 2018; Kale et al., 2009; Özkan 
& Kin-İşler, 2010). Studies showed that body composition, anaerobic power and strength of athletes 
varies according to their respective sports branch(es) (Alemdaroğlu, 2012; Arslan & Aras, 2016; 
Gökhan, Aktaş & Aysan, 2015; Harbili, 2015; Kale et al., 2009; Özkan & Sarol, 2008; Özkan & Kin-
İşler, 2010; Potteiger, Smith, Maier, & Foster, 2010; Wisløff, Castagna, Helgerud, Jones, & Hoff, 2004). 

Sprint is one of the determinant performance parameters for many branches of sports. Sprint 
capability and its components are important in determining performance in team sports and also one of 
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the main components in evaluating the achievement of athletes. Studies in relation to sprinting showed 
that significant (negative) correlations were found between vertical jump, long jump and body fat 
percentage. It was observed that isokinetic tests and/or WAnT's power production capacity could be 
determined in athletes (Alemdaroğlu, 2012; Harbili, 2015; Kale et al., 2009; Özkan & Kin-İşler, 2010; 
Potteiger et al., 2010; Sands et al., 2004). One of the other factors that affects anaerobic power or related 
performance parameters is one’s strength. There were many studies related to sprint, strength, power 
output or jumping results (Bissas & Havenetidis, 2008; Harbili, 2015; Kale et al., 2009; Ache-Dias, 
Pupo, Gheller, Külkamp, & Moro, 2016; Kons, Ache-Dias, Detanico, Barth, & Dal Pupo, 2018; Özkan 
& Kin-İşler, 2010). Sprint performance was produced by stride length and stride frequency which were 
results of physiologic and neuromuscular mechanisms (Bissas, & Havenetidis, 2008; Alemdaroğlu, 
2012; Aslan, Büyükdere, Köklü, Özkan & Şahin Özdemir, 2011; Wisløff et al., 2004). Many critical 
studies demonstrated that sprint performance depended largely on the strength of the leg muscles, 
relative to stride length (Weyand, Sternlight & Bellizzi, 2000; Kale et al., 2009).  

In light of the above-mentioned studies, the aim of the study was to determine the relationship 
between body composition compartments, jumping, sprinting, static strength, and anaerobic power of 
athletes. 
 
METHOD 
Procedures 
The study was conducted in the Hatay Mustafa Kemal University, School of Physical Education and 
Sports, Exercise Physiology Laboratory with an accredited exercise physiologist. Testing procedures 
were explained to the subjects. After all of the anthropometric measurements were conducted, subjects 
were directed to perform 10 minutes of warm-up exercises for vertical jump test in the laboratory and 
were then taken to the hall to test 30-meter sprint. After 30 minutes rest interval, subjects completed 
WAnT on the same day in the laboratory. Measurements were completed in the morning between 09:00-
12:00am. The investigation was conducted in accordance to the Declaration of Helsinki.  
Participants 
19-27 years old athletes, training 2 hours/day, 4 days/week, for at least 4 years participated voluntarily 
in the study. 28 male (23.11 ± 1.71 years; 1 fitness, 1 mountain climber, 1 swimmer, 15 football, 2 
basketball, and 8 tennis players), and 19 female (3 zumba, 1 cross country runner, 5 basketball, 2 
football, 6 tennis, 2 volleyball players) athletes were tested in the study.  
Anthropometric Measurements: Body weight (BW) was measured with t-shirt and shorts on and 
without shoes by using ± 0,01 kg sensitive Bioelectrical Impedance Analyser (Tanita TBF 418 M 
TANITA, Japan). Height was measured by with deep inspiration on Frankfort plane (SECA®, France). 
Skinfold sites which were triceps, biceps, abdomen, subscapula, thigh, calf, chest were measured 
according to Nieman, (1999) by using Skinfold Caliper (Holtain Ltd., Crymych, UK). 
Bioelectrical Impedance Analysis (BIA) Measurements: Body Fat Percentage (%BF) and Lean Body 
Mass (LBM) parameters were recorded from the output of manufacturers’ data. Tanita TBF 418 M 
(TANITA, Japan), model is a tetra-polar hand to foot model (frequency 50 kHz; current was/is 550μA). 
“Athlete mode” was used to measure %BF and LBM for the subjects. 
Wingate Anaerobic Power Test (WAnT): Monark 894E bicycle ergometer (Monark-Crescent Sweden), 
computer, appropriate software and weights were used to determine anaerobic power. The test protocol 
was explained in detail to the athletes. All subjects were directed to get used to the bicycle ergometer, 
adjust the seating height and handlebar before the test. A warm-up was then directed to be 5 minutes at 
pedal speed, approximately 70-80 rpm/min without any resistance. After a 3 min rest, the feet of the 
volunteers were fastened to the pedals. The force was adjusted to 75 gr/kg of BW. Subjects began 5 
seconds of weightless pedaling for acceleration, immediately succeeded by resisted pedaling for 30 
seconds at maximal speed, against a constant force. They were motivated throughout the test. After 30 
seconds, they were performed pedaling 5 minutes without any resistance for recovery purposes. WAnTPP 
and WAnTMP of the volunteers were determined as absolute (Watt) and relative (Watt.kg-1) values by 
computer software (Bar-Or, 1987). 
Vertical Jump: Vertical jump was measured as described in Bosco and Komi (1979). Triggered timer 
by the feet of the subject release and touch town period was recorded (BOSCO Ergojump, Finland). To 
standardize the measurements, the subjects were directed to bend their knees to about 90o and hold their 
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hands on their hips during the jump. Subjects tried the test two times; best performance was used as to 
evaluate their results.  
30 m Sprint Test: After ten minutes warm-up and stretching exercises, subjects were informed to wait 
at a self-starting time behind the 0.5 m first timing gate. Starting their sprint test at the first gate, they 
performed at their own respective maximum performances twice, along with 15 minutes rest interval. 
Best performance result was recorded in the study.  
Statistical analysis 
SPSS 23.0 (Statistical Program for Social Sciences) was used to do descriptive statistics and Pearson 
Product Moment Correlations. The normality of data was verified using the Shapiro-Wilk Multivariate 
Test and using skewness and kurtosis coefficients. 
 
RESULTS 
Descriptive results for the athletes’ characteristics were reported that age for male (n = 28) and female 
athletes (n = 19) were 23.11 ± 1.71 and 21.95 ± 2.37 years old respectively (Range = 19 - 27 years for 
both sex). BW of whom were 72.0 ± 10.76 kg (Range = 52 - 93 kg) and 55.74 ± 5.89 kg (Range = 48 - 
66 kg) and height of whom were 175.89 ± 5.93 cm (Range = 165 - 186) and 165.4 ± 5.07 cm (Range = 
155 - 180) respectively. 
 

Table 1.  Physical Characteristics of Male and Female Athletes  
 Male (n= 28) Female (n= 19) Female Male 

Parameters x̄±sd x̄±sd Min. Max. Min. Max. 
Age (year) 23.11±1.71 21.95±2.37 30 60 36 69 
Body Weight (kg) 72.00±10.76 55.74±5.89 48 66 52 93 
Height (cm) 175.9±5.93 165.00±5.07 155 180 165 186 
BF% 11.65±5.94 18.96±6.88 6,8 27,7 3,5 26,7 
LBM% 88.34±5.94 81.03±6.88 72.3 93.20 73,3 96,5 
LBM (kg) 62.65±8.15 4471±4.13 38.19 56.75 44.25 79 
LBM: Lean body mass, BF: Body fat, maks: maksimum; min: minimum; sd: standard deviation 

 
Σ7SKF; vertical jump, 30 m sprint, static strength and WAnT (peak and mean) descriptive results 

of athletes were presented in Table 2. 
 

Table 2. Descriptive results of Skinfold Thicknesses, Vertical Jump, 30 m Sprint, Wingate Anaerobic Power 
Test and Strength of Male and Female Athletes  
 Male Female Female (n=19) Male (n=28) 

Parameters x̄±sd x̄±sd Min. Max. Min. Max. 
Triceps 10.6±3.8 15.3±5.3 8 26 5 18 
Biceps 4.6±1.7 7.1±1.8 5 13 3 10 
Subscapula 12.2±4.3 9.7±2.3 7.1 15.4 8 28.5 
Thigh 14.4±6.5 19.8±6.3 13 35 6 32 
Calf 8.6±3.7 17±3.3 10 23 4 19 
Chest 7.7±4.4 11±2.4 6 15 4 22 
Abdominal 15.3±4.8 13.3±2.9 9.3 18.6 8 28 
Σ7SKF (mm) 73.7±25.4 93.4±17.3 74.3 128.5 44.4 144.9 
Vertical Jump (cm) 59.3±6.07 50.32±6.21 30 60 36 69 
30 m Sprint (sec) 4.40±0.23 5.21±0.48 4.52 6.34 4.01 4.93 
WAnTPP (W) 855.8±149.16 541.95±81.77 402 673 608 1134 
WAnTMP (W) 606.7±98.66 374.0±47.16 310 483 415 810 
FI (%) 56.5±8.52 59.4±10.79 32.1 82.1 39.3 72.3 
Back Strength (kgf) 128.32±23.89 72.37±12.98 42 97 73 175 
Leg Strength (kgf) 124.86±28.99 78.11±18.65 50 113 75 199 
Σ7SKF: sum of triceps, biceps, subscapula, thigh, calf, chest, abdominal; LBM%: Lean Body Mass Percentage; LBM: Lean Body Mass; 
BF%: Body Fat Percentage WAnTPP: WAnT peak power, WAnTMP: WAnT mean power, FI: Fatigue Index. 
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In this study, the relationships between Σ7SKF, vertical jump, 30 m sprint, back & leg strength and 
anaerobic power obtained from WAnT test were determined for athletes training in different sports 
(Table 3). 

For male athletes, significant moderate negative correlation results were obtained between %LBM 
and static strength of leg muscles (p<0.05) and WAnTMP (p<0.05). In addition, there were significant 
high negative correlations between LBM% and Σ7SKF (p<0.01). There were also significant 
correlations between BF % and, Σ7SKF (p<0.01), leg strength (p<0.05), WAnTMP (W) (p<0.05) 
respectively. Moreover, it was found significant correlations between Σ7SKF (mm) and LBM (kg) 
(p<0.01), BF % p<0.01, back strength (kgf) (p<0.05), leg strength (kgf) (p<0.01), WAnTPP (W) 
(p<0.01), and WAnTMP (W) (p<0.01).  The only LBM-related significant moderate correlation result for 
female athletes was between LBM (kg) and Leg Strength (p<0.01). 
 
Table 3. Pearson Product Moment Correlation Between Body Composition Compartments and Σ7SKF, Vertical 
Jump, 30 m Sprint, Static Strength and Wingate Anaerobic Power Test Results for Male (n=28) And Female 
(n=19) Athletes. 

Athletes 
LBM 
(kg) 

BF% Σ7SKF 
(mm) 

Vertical 
Jump (cm) 

30m Sprint 
(sec) 

Back Strength 
(kgf) 

Leg Strength 
(kgf) 

WAnTPP 
(W) 

WAnTMP 
(W) 

FI 
(%) 

LBM% M -0.22 -1.00** -0.76** -0.03 0 -0.18 -0.44* -0.33 -0.46* -0.01 
F -0.05 -1.00** -0.64** 0.13 -0.26 -0.21 -0.33 0.02 -0.22 0.23 

LBM (kg)  M 1 0.22 0.56** 0.03 0.19  0.48* 0.32  0.76** 0.84** -0.04 
F 1 0.05 0.62** 0.29 -0.17 0.37 0.60** 0.26 0.38 -0.24 

BF% M   1 0.76** 0.03 0 0.176 0.44* 0.33 0.46* 0.01 
F   1 0.64** -0.13 0.26 0.21 0.33 -0.02 0.22 -0.23 

Σ7SKF (mm) M     1 0.01 0.08  0.42* 0.57**  0.53** 0.65** 0.06 
F     1 -0.14 0.33 0.19 0.44 0.09 0.19 -0.2 

Vertical Jump M       1 -0.50** -0.07 -0.32 0.19 0.3 -0.1 
F       1 -0.78** 0.21 0.14 0.58** 0.58** 0.2 

30 m Sprint 
(sec) 

M         1 -0.07 -0.13 0.19 0.3 -0.1 
F         1 -0.24 -0.16    0.46* 0.51* 0.2 

Back Strength 
(kgf) 

M           1 0.55** 0.34 0.42* -0.4 
F           1 0.87** 0.22 0.26 -0.25 

Leg Strength 
(kgf) 

M             1 0.28 0.38* -0.15 
F             1 0.1 0.33 -0.46* 

WAnTPP M               1 0.88** 0.39* 
F               1 0.77** 0.09 

WAnTMP M                 1 -0.11 
F                 1 0.09 

**p<0.01, *p<0.05 
 
There was no significant relationship between fat compartments of body composition (BF% and 

Σ7SKF) and vertical jump or 30m sprint performances for female and male athletes. In addition to that, 
there was no found relationship between fat compartments (Σ7SKF and BF%) and/or any of the 
performance parameters of vertical jump, 30 m sprint, WAnTPP, WAnTMP and FI for female athletes. 

Furthermore, there were significant negative correlations for female athletes between LBM% 
and BF %, Σ7SKF (mm). Significant and/or moderate positive correlations were found (p<0.01) 
between LBM (kg) and Σ7SKF (mm) for males and female athletes.  

There were significant positive correlation coefficient results between LBM (kg) and back strength 
(kgf) (p<0.05), WAnTPP (W) (p<0.01), WAnTMP (W) (p<0.01), and Σ7SKF (mm) (p<0.01) for male 
athletes. 

 
DISCUSSION 
Why the analysis of body composition compartment, vertical jump, 30 m sprint, static strength, 
anaerobic power were the factors which were directly and/or indirectly related to each other and/or 
precise results couldn’t be reported for athletes’ performances (Aouadi et al., 2011; Granier et al., 1995; 
Caia et al., 2016; Harbili, 2015; Hazır Aytar et al., 2018; Owen et al., 2018; Özkan & Kin-İşler, 2010; 
Sands et al., 2004). The body composition parameters were important indicators that affects 
performance due to the force production by muscle against gravity by fat mass and BW. The muscle 
mass as a producer of power, strength or fat mass as adipose depots and hormonal tissue affects aerobic 
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& anaerobic energy production (Owen et al., 2018; Özkan & Kin-İşler, 2010). Different approaches for 
the methods such as age & sex groups, training level or sport-specific demands made the analysis 
difficult to state and evaluate the relationship. 

Descriptive results of the study demonstrate these figures based on the average age of male 
participants (studied): 23.11 ± 1.71 years, body weight 72.0 ± 10.76 kg, height 175.89 ± 5.93 cm. Caia 
et al. (2016) studied along with the same age group (22.6 ± 4.1 years), BW (79.7 ± 14.5 kg) and height 
(177.4 ± 8.6 cm). In addition to this, Bissas and Havanetidis (2008) conducted a study with similarly-
trained elite male soccer players 25.5 ± 3.0 years; 78.1 ± 8.4 kg and 179 ± 0.5 cm and with the similar 
age group of 25.8 ± 2.9 years old and similar physical characteristics. Another study conducted by Hazır 
Aytar et al. (2018) determined that the relationship(s) between performance and anaerobic parameters 
for elite badminton players were also similar in terms of final results of physical characteristics within 
the age group of 20.2 ± 2.2 years and height of 177.3 ± 5.8 cm and body weight of 74.5 ± 6.2 kg. 
Continuing, a study conducted by Wisløff et al. (2004) demonstrated that the height and weight of 
subjects (studied) were 177.3 ± 4.1 cm and 76.5 ± 7.6 kg respectively, which proved to be high in 
similarity with the results of the present study. The subjects’ height (194.8 ± 5.7 cm) and weight (92.3 
± 9.8 kg) of Alemdaroğlu (2012) study also included close physical characteristics for similar ages (25.1 
± 1.7 years) in male basketball players (not parallel with the results of the present study). The reason for 
the difference might be to whom the characteristics of the subjects of the study were mixed with group 
of athletes in contrast to first division basketball players of the study). BF% of basketball players of 
Alemdaroğlu (2012) study was 10.1 ± 5.1 similar to the present study (11.65 ± 5.94). Althougth the 
study of Dilber and Doğru (2018) showed that sedantary males 12 weeks post-training strength results 
(leg and back static strength) were similar, respective body weight of the subjects (79.01 ± 10.85) and 
BF% (18.95 ± 4.63) were not parallel with the present study. The 12 weeks of strength training might 
be effective for the static strength results, though BF% difference could possibly take some time to 
change.  

Similarly, Hazır Aytar et al. (2018) studied with elite badminton female players – results: (age = 
19.5 ± 2.5 years, height = 166.7 ± 8.2 cm, BW = 58.2 ± 8.1 kg) and the Caia et al., (2016) with female 
athletes’ (height = 163.9 ± 7.0 cm and BW = 59.9 ± 7.1 kg) which were parallel with the study -  present 
results of female athletes: (21.95 ± 2.37 years, body weight 55.74 ± 5.89 kg, height 165 ± 5.07 cm).  

Σ7SKF; vertical jump, 30m sprint, static strength and WAnT (peak and mean) descriptive results 
of athletes were presented in Table 2. Although the results for male athletes demonstrated an impressive 
vertical jump test results (59.3 ± 6.07 cm) similar with the Wisløff et al. (2004) study of elite soccer 
players results (56.4 ± 4.0 cm), Lockie et al. (2018) the study of soccer players (51 ± 6.0 cm), and Aslan 
et al. (2011) study of athletes’ results (61.77 ± 7.3 cm) in contrast to the basketball players’ (32.91 ± 
3.82 cm) of Alemdaroğlu (2012) study, ex-national/regional sprinter male trained subjects (34.4 ± 5.5 
cm) of Bissas and Havenetidis (2008) study and male badminton players (34.1 ± 3.4 cm) of Hazır Aytar 
et al. (2018). 30m sprint (4.40 ± 0.23 sec) results were similar to the basketball players (4.34 ± 0.15 sec) 
of Alemdaroğlu (2012) study, whereas Wisløff et al. (2004) elite male soccer players (4.0 ± 0.2 sec) 
were faster than those from the basketball players of the Alemdaroğlu (2012) study and the present 
study.  

The study conducted by Hazır Aytar et al. (2018) vertical jump results (26.8 ± 3.2 cm) for female 
were not only less than half of the present study, but also very different in terms of the results (50.32 ± 
6.21 cm). Furthermore, Division 1 female soccer players study of Lockie et al. (2018) 30 m sprint result 
(4.719 ± 0.202 sec) was better than that of the present study of female athletes’ result (5.21 ± 0.48 sec). 
Skinfold thicknesses and body composition parameter results of Arslan and Aras (2016) also showed 
higher skinfold parameters (Table 2) and BF% (17.7 ± 3.2 for triathletes and 19.3 ± 3.2 for cyclist) 
results with the results of the present study (Table 1).  

The results of the present study confirm that high significant correlations exist between LBM and 
WAnT parameters for male athletes. Özkan and Kin-İşler (2010) found that leg volume & leg mass 
were related with isokinetic strength results for volleyball, football and basketball players. This of 
which could be interpreted to be muscle mass and its contents should be considered in evaluating 
the performance results. In terms of WAnT results from males, WAnTPP 855.8 ± 149.16 W, 
WAnTMP 606.7 ± 98.66 W and FI %56.5 ± 8.52 were final results for male athletes in the present 
study. The study of Alemdaroğlu (2012) (WAnTPP 955.31 ± 117.86 W, WAnTMP 702.81 ± 79.26 W 
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and FI %54.67 ± 7.34) and Harbili (2015) (WAnTPP 951.6 ± 86.9 W, WAnTMP 683.7 ± 40.5 W and FI 
%59.9 ± 6.3) were results from basketball players. Arslan and Aras (2016) study for cyclists’ 
(WAnTPP 933.3 ± 189.5 W, WAnTMP 702.5 ± 139.3 W and FI %49.3 ± 2.2), Sands et al. (2004) ex-
national/regional sprinter university athletes’ (WAnTPP 984.82 ± 133.05 W and WAnTMP 690.27 ± 
77.28 W) and Potteiger et al. (2010) study with 20.7 ± 1.6 years old in division 1 men’s hockey athletes’ 
(WAnTPP 1.305 ± 177.2 W and WAnTMP 842.8 ± 92.4 W) demonstrated that WAnT results of these 
studies were higher than that of the present study. Likewise, the Granier et al. (1995) study with 
sprinter and middle-distance competitive runners showed that sprinter had higher results of WAnTPP 

924 ± 105 W, WAnTMP 662 ± 61 W and FI %60 ± 6 but results were overall similar for middle-
distance competitive runners of WAnTPP (842 ± 123 W) and WAnTMP (578 ± 64 W) and FI (%52 ± 
4). The triathletes of Arslan and Aras (2016) (WAnTPP 796.4 ± 74.6 W, WAnTMP 586.9 ± 45.8 W 
and FI %52.4 ± 4.1) and regional amateur Turkish National League soccer players of Harbili (2015) 
study (WAnTPP 809.7 ± 90.6 W, WAnTMP 618.0 ± 50.1 W and FI %51.5 ± 5.8) results were also 
parallel with the results of the present study. The reason of very high results of WAnT would be 
the level of the first division basketball players of the Alemdaroğlu (2012) Turkish National League 
Division III basketball players of Harbili (2015), Granier et al. (1995) competitive sprinters, Arslan & 
Aras (2016) cyclists, Sands et al. (2004) ex-national/regional sprinter university athletes’ and 
Potteiger et al. (2010) with 20.7 ± 1.6 years old, division 1 men’s hockey athletes’ could be their higher 
training level and/or requirements demanded of their respective sports themselves. The 
abovementioned studies should be considered and carefully evaluated by coaches & sports 
scientists while measuring & evaluating the performance parameters, training follow-up and talent 
identification.    

The relationship of the anaerobic test results were a controversial issue due to test protocols, applied 
& non-standard tests (especially in sprinting), sport skill needs, body composition compartments’ effects 
and size. To determine the relationship between athletic performance and anaerobic results, the 
parameters of anaerobic tests were analyzed in the present study. One of the important parameters of 
body composition compartment was BF%. A significant correlation was not found between 30 m sprint 
performance and BF%. Although there was a significant negative correlation between squat jump and 
BF% (-0.494 p<0.05) in the Alemdaroğlu study (2012), no significant relationship was found between 
BF% and 30 m sprint performance results. Aforementioned findings of Alemdaroğlu (2012) study were 
parallel with the findings of the present study for male athletes. However, between WAnT and vertical 
jump results were not significant (near zero correlations) and not parallel with the findings (WAnTPP 

0.19 and WAnTMP 0.3 p>0.05) of the present study. Similarly, Saç and Taşmektepligil (2011) study 
results of the athletes also demonstrated an insignificant correlation between the coefficients found 
between WAnT and vertical jump (r = 0.36 p>0.01) - not similar with the results of the present study (r 
= 0.58 p<0.01). The correlation between the coefficient results obtained in the study of Saç and 
Taşmektepligil (2011), 30 m sprint and FI (r = 0.562 p<0.001), FI and vertical jump (r = 0.054 p = 
0.775), FI and sprint (r = 0.132 p = 0.486), and vertical jump and sprint (r = 0.083 p = 0.665) were 
supportive of our claim. The abovementioned study showed that if the athletes have different sports and 
level of training, all the parameters and analysis could change the interpretation for each factor.  

There were significant correlations between BF% and, Σ7SKF (mm) 0.76 p<0.01) and between 
Σ7SKF (mm) and LBM (kg) 0.56 p<0.01, BF% 0.76 p<0.01, back strength (kgf) 0.42 p<0.05, leg 
strength (kgf) 0.57 p<0.01, WAnTPP (W) 0.53 p<0.01, WAnTMP (W) 0.65 p<0.01 for male athletes. The 
body composition parameters and correlation results demonstrated that the mixed group of athletes 
should be evaluated as a whole, in regards to either their BF% (11.65 ± 5.94) or LBM (62.65 ± 8.15). 
Mayhew, Hancock, Rollison, Ball and Bowen (2001) found the correlation between coefficients in their 
study which revealed the relationship between the factors affecting the anaerobic power, the body 
composition compartments and leg extension strength. The study demonstrated that anaerobic power 
and leg extension strength was 0.66 (p<0.01) and the correlation between FFM and anaerobic power 
was very high 0.80 (p<0.01) for males. In spite of this, the results remained that all body composition 
parameters (except BF %) and WAnTMP showed moderate to high significant correlations (ranges 
between 0.46 - 0.84) for males. Kons et al. (2018) found that body size with adjusted peak power output 
(r = 0.73) was related to the vertical jump, though these findings were not parallel with the present study. 
The trend showed that anaerobic power & capacity might be related with the body compartments for 
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males. This is in contrast to females, who had no significant correlation coefficients between body 
composition and WAnT results.  

The only significant negative correlation result was between % LBM and static strength of leg 
muscles (r = -0.44 p<0.05) for male athletes. There were similar results of correlation between % LBM 
and WAnTMP (r = -0.46 p<0.05) for male athletes. These results showed the lower-than-expected figures 
between static strength and WAnT results were due to muscle mass, as a producer of force & strength 
tissue. Important to add is that the Alemdaroğlu (2012) study also found moderate and/or not significant 
correlation between isokinetic strength parameters and WAnTPP & WAnTMP results. There were 
significant negative correlations for male athletes between LBM% and BF % (r = -1.00 p<0.01), 
Σ7SKF (r = -0.76 p<0.01). The reason behind these controversial findings could be that LBM was 
calculated as a remainder of the two-compartment model, representing all non-fat mass including bone, 
muscle mass, etc. 

There was no significant relationship between fat compartments of body composition (BF% and 
Σ7SKF), vertical jump or 30 m sprint performances for female and male athletes. Although, Bissas and 
Haveniditis (2008) found that maximal running velocity and vertical jump had no significant correlation 
between the two anaerobic tests (WAnTPP and WAnTMP) for male athletes. The results of the studies 
of Alemdaroğlu (2012) and Saç and Taşmektepligil (2011) (between WAnTPP and 45.73 m sprint 
r = -0.177 p=0.351) found no significant correlation between WAnT tests and field tests (drill tests 
or 30 m sprint) and were parallel with the present study. Furthermore, in the present study, there was 
no significant correlation between static strength parameters and 30 m sprint test. The results were not 
parallel with the results of Wisløff  et al. (2004) elite male soccer players correlation results of 0.71 
p<0.01 and significant correlation between one repetition maximum 0.71 (p<0.01) results and vertical 
jump correlation of 0.78 (p<0.02). Aslan et al. (2012) findings of 80 male Physical Education and Sports 
College students with a mean age of 22.17 ± 1.97 years and a body weight average of 73.27 ± 7.96 kg 
also parallel with the present study found that there was a significant correlation between anaerobic 
power and height, body weight, vertical jump and 20 m sprint. A high level of significant correlation for 
female athletes and a moderate significant correlation for male athletes between vertical jump and sprint 
parameters were expected as they are both are (theoretically) derivatives of strength. Loturco et al. 
(2015) study with the top-level sprinters supported the findings of the theoretical point of view that 
correlation between vertical jump and 100 m sprint result in the competitive season were very high (r = 
-0.82). The study was led on that using vertical jump test is useful, safe and easy to predict performance 
improvement. Furthermore, increasing the number of sprinters with different levels could explain the 
percentage of the improvement by vertical jump. Berthoin, Dupont, Mary and Gerbeaux (2001) also 
found a significant correlation between sprinting (mean acceleration during 2 sec) and vertical jump as 
0.62 (p<0.01), could be evaluated using relating energetics and kinematics of the sprinting start. In the 
present study, the significant moderate correlation coefficients between vertical jump and 30 sprint 
results of -0.50 for male and -0.78 female athletes could explain performance in a similar way for male 
and female athletes.  

In addition to that, there was no relationship between fat compartments (Σ7SKF and BF %) and 
any of the performance parameters of vertical jump, sprinting, WAnTPP, WAnTMP and FI for female 
athletes. These results were expected due to the fat mass not as a producer of force and reducing effects 
on weight-related performance parameters (Silva, 2018). Furthermore, there were significant negative 
correlations found for female athletes between LBM% and BF%, Σ7SKF (mm); -1.000 -0.64, 
respectively. Proportional effect of fat mass was just as important as LBM content and ratio, due to the 
force and strength requiring sports by using the muscle mass to develop (Silva, 2018). There were 
significant moderately positive correlations (0.62 p<0.01) between LBM (kg) and Σ7SKF (mm) female 
athletes and (0.56 p<0.01) for males demonstrated that low BF% and low Σ7SKF their trained body 
composition. The results of the present study demonstrated that LBM and anaerobic power output results 
supports the results that there were significant positive correlated in terms of coefficient results between 
LBM (kg) and back strength (kgf) (r = 0.48 p<0.05), WAnTPP (r = 0.76 p<0.01), WAnTMP (r = 0.84 
p<0.01), Σ7SKF (mm) (r = 0.56 p<0.01) for male athletes. The Mayhew et al. (2001) findings for 
females demonstrated that correlations between anaerobic power and leg extension were 0.56 (p<0.01) 
and correlations between FFM and anaerobic power was 0.37 (p<0.01). Moreover, FFM and leg 
extension correlation was 0.61 (p<0.01). With the same point of view, theoretical knowledge of body 
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composition and hormonal effect demonstrated that LBM content of male was always lower than that 
of the females. The reason for that being only LBM-related significant results for female athletes was 
between LBM (kg) and Leg Strength was r = 0.60 (p<0.01).  

For female athletes, results of the present study as follows; vertical jump 50.32 ± 6.21 cm, 30 m 
sprint 5.21 ± 0.48 sec, back strength 72.37 ± 12.98 kgf and leg strength 78.11 ± 18.65 kgf. In terms of 
WAnT mean results of females, WAnTPP are 541.95 ± 81.77 W, WAnTMP 374.0 ± 47.16 W (Table 2), 
Sands et al. (2004) found higher results (WAnTPP = 746.67 ± 220.36 W and WAnTMP 531.11 ± 116.47 
W) for ex-national/regional sprinter university athletes than that of the present study. Zupan et al. (2009) 
were studied along with intercollegiate athletes (WAnTPP = 598 ± 88 W) whose results were higher, 
though parallel with the present study for females. The findings of the same study were not parallel with 
the present study of male athletes’ Wingate results (WAnTPP = 951 ± 141 W). FI of the present study for 
%59.4 ± 10.79 for females and %56.5 ± 8.52 males were higher than the Zupan study (2009) for female 
(%42 ± 7.9) and male (%47 ± 7.6) athletes. The correlation coefficient results also showed that no 
relationship between static leg strength and performance parameters of vertical jump (r = 0.14 p>0.05) 
and 30 m sprint tests (r = -0.16 p>0.05) for females & males (r = -0.32 and -0.13 p>0.05, respectively). 
The reason for static leg strength being related to unexpected correlations results could be rooted from 
different factors, which were the effects of muscular or neurological response in sprinting. Furthermore, 
static strength, vertical jump, and ballistic athletic performance of 30 m sprint test were similar in 
energetics whereas 30 m sprint requires the whole body of different muscular contraction of repeated 
pattern. It is well-stated previously in the Murphy and Wilson (1996) study that motor unit activation of 
static and dynamic movement were different.  

In the study performed by Aslan et al., (2011) back strength was 143.16 ± 27.44 kgf and in 
this study it was measured as 128.32 ± 23.89 kgf. The participants in the study of Aslan et al. (2012) 
were similar in terms of the participants, as they were the students of the Physical Education and 
Sports College who were training in different sports in differing branches than in the present study. 
Although similar groups participated in these studies, back strength performances demonstrated 
higher results (143.16 ± 27.44 kgf) than the present study. Dilber and Doğru (2018) studied with 
30 sedentary males and participated in 12 weeks of training program post-test results with the 
similar ages of 23.62 ± 5.39 years of back strength (129.68 ± 17.14 kgf) and leg strength (125.92 
± 21.13 kgf). Results were also similar those in the present study of the athletes’ back strength 
(128.32 ± 23.89 kgf) and leg strength (124.86 ± 28.99 kgf). In the study of Gökhan et al. (2015) leg 
strength was 101.83 ± 40.48 kgf and back strength was 75.83 ± 19.43 kgf. In the present study, leg 
strength was 124.86 ± 28.99 kgf meanwhile back strength was 128.32 ± 23.89 kgf. For female athletes 
in the present study, the only significant correlation coefficient (r = 0.60 p<0.01) between leg strength 
and body composition parameters could be training level or lean body mass indicators of the muscle 
mass.  

As a general evaluation of the results demonstrated, determining the performance parameters is a 
critical decision for sports scientists and coaches. Kinematic analysis of the required movement and 
energetics should be evaluated together with the motor unit activation. Comparing both similar volume 
and intensity test results were also being discussed due to the nature of the test and response of each 
subjects training level or sports characteristics. In the present study, it was also proven difficult to 
compare the sprint results due to different sprint distances, starting techniques, age differences and lack 
of female results. Furthermore, there were insufficient research studies for female athletes to compare, 
predict, help to follow-up performance and state relationship required for specific strength. In addition 
to all these expository inferences, Sands et al. (2004) also concluded in the WAnT test and Bosco 
comparison study that anaerobic capacity and power should be evaluated with the other aspects of 
performance such as jumping ability.  
 
CONCLUSION 
Although vertical jump, 30 m sprint, and WAnT seem to use anaerobic energy, ATP-PCr and anaerobic 
glycolysis should be evaluated separately by using other physiological responses during tests and 
recovery periods. The energy system usage in similar intensity and volume in the contents of the test 
itself have been frequently-discussed topics of indications as to predicting performance. The fact 
remains that the compared parameters could be evaluated by using a regression equation to use the trend 
for explaining the performance more effectively.  
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For future studies, the number of subjects must be increased and/or evaluated by using recovery 
parameters of anaerobic power outputs to predict real performance results for sprinting figures. 
Longitudinal change in body composition, performance changes in seasonal and best performance 
results should be reported. Furthermore, not only should LBM be measured, but the muscle mass and 
recruited muscle fibers must also be measured as a force producer and both are to be evaluated together 
with neuromuscular response. Total power produced by muscle mass is directly related to the unit for 
each muscle fiber not directly related to LBM. Considering the body composition compartments and 
determinants of LBM (especially) should be evaluated for each branch of sport and/or grouped by 
playing a position with the usage of a regression analysis. Another important point for coaches or sports 
scientists is to not report misleading effect using the results of a similar study. Body composition 
compartments and regional muscle mass dependent relationships should be measured & evaluated 
including this content.  
 
PRACTICAL APPLICATION 
Information from the test results should be used for coaches and sports scientists to determine athletes’ 
training level, level(s) of improvement, and predict effectiveness of their respective training plan. Exact 
sport-specific strength requirements to be discussed for performance determinants have not yet been 
complete and versatile to use. Moreover, it is important to choose the test according to sports 
requirement and types of movement in respective sports.  

In fact, scientific researchers have been being focused mainly on estimations of performance. At 
this point, a follow-up and performance-focused methods should be studied by all affecting parameters 
such as physiological, neurological, body composition compartment by contents, and mechanical parts, 
that are likely to measure, evaluate, and predict anaerobic performance of both sprint and strength 
outputs.  
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