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Abstract 
Wrestling performance is shaped by explosive strength, coordination, and postural stability; however, limited 
research has focused on the combined effects of extremity strength and balance among young athletes. In this 
context study investigates the influence of upper and lower extremity strength and dynamic balance skills on the 
sports performance of adolescent wrestlers. A total of 39 wrestlers participated, including 19 successful (medal-
winning) and 20 beginner (non-medal-winning) athletes. Data collection tools used in the study included the 
"Personal Information Form," "Special Judo Fitness Test (SJFT),” "Y Balance Test,” “Standing Long Jump," 
"Vertical Jump Tests,” "Grip Strength Test,” and "Medicine Ball Throw Test.” Data normality was verified with 
the Shapiro–Wilk test, and homogeneity of variances with Levene’s test. Statistical comparisons were conducted 
using the Independent Samples T-Test, and relationships were examined through Pearson Correlation analyses. 
Results revealed no significant differences between successful and beginner wrestlers in dominant and non-
dominant hand grip strength or medicine ball throw performance. Conversely, successful wrestlers demonstrated 
significantly higher outcomes in horizontal and vertical jump tests, highlighting the importance of lower 
extremity explosive power. Furthermore, SJFT performance index values were superior among successful 
athletes and showed strong correlations with jumping ability. Interestingly, balance test results displayed a 
negative association with SJFT performance, suggesting that excessive postural control demands may hinder 
high-intensity wrestling tasks. In conclusion, adolescent wrestlers with greater lower extremity power achieved 
superior performance, emphasizing the central role of explosive strength and functional balance in competitive 
success. These findings suggest that training programs emphasizing plyometric exercises, dynamic stability 
drills, and lower limb strength development can enhance wrestling-specific performance. 
Keywords: Wrestling, Athletic Performance, Postural stability, Motor performance,  

 
Introduction 

Wrestling is widely recognized as one of the most physically and technically demanding Olympic 
sports, requiring athletes to integrate strength, balance, endurance, and tactical skills under high-intensity 
conditions (Aslan et al., 2013; Franchini et al., 2011). While many studies have examined isolated aspects of 
wrestling performance such as anaerobic capacity, grip strength, or explosive power (Hubner-Wozniak et al., 
2004; Stockbrugger & Haennel, 2003), there remains a lack of comprehensive research addressing how upper 
and lower extremity strength and dynamic balance jointly contribute to adolescent wrestlers’ success. This 
research gap is critical, as adolescence represents a decisive stage of physical and motor development that 
directly influences both long-term athletic performance and injury risk (Gorman et al., 2012; Shaffer et al., 
2013). Moreover, dynamic balance has been shown to play a central role in injury prevention and performance 
enhancement, yet its relationship with extremity strength in young wrestlers has not been systematically 
investigated (Asan et al., 2025; Kaya et al., 2025). Therefore, the present study was designed to provide 
scientific evidence on the interactions between extremity strength, balance, and wrestling-specific performance, 
aiming to establish a foundation for training programs that target the development of biomotor abilities in 
adolescent wrestlers. 

Wrestling is a complex combat sport that combines physical endurance, strength, balance, and strategic 
thinking. In this sport, athletes' physical capacities are just as crucial as their technical skills for achieving 
success (Aslan et al., 2013; Chernozub et al., 2024). Particularly, dynamic actions of the essence of wrestling, 
such as sudden changes in direction, pulling, and pushing movements, highlight the significant role of balance 
and strength in wrestling performance (Hubner-Wozniak et al., 2004). The demanding physical requirements of 
wrestling necessitate the intensive use of the anaerobic energy system. Explosive power is a key factor in gaining 
an advantage over the opponent and strategic superiority during critical moments of a match (Hubner-Wozniak 
et al., 2004). Additionally, isometric strength is emphasized as an essential component in controlling and 
stabilizing the opponent in wrestling (Franchini et al., 2011). 

 Upper and lower extremity strength in wrestling is crucial for executing technical skills and overall 
performance. Upper extremity strength enhances grip strength and improves control over the opponent, while 
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lower extremity strength plays a vital role in maintaining balance and executing explosive movements 
effectively (Özbay et al., 2024; Stockbrugger & Haennel, 2003). The influence of specific strength components, 
such as hand grip strength, on wrestling performance has been frequently highlighted in the literature 
(Bohannon, 2001; Gençoğlu & Şen, 2021). This situation necessitates wrestlers to focus on isometric and 
dynamic strength development in their training programs. Strength is recognized as a fundamental biomotor 
ability that allows wrestlers to apply their technical skills effectively. Both upper and lower extremity strength 
are key determinants in defensive and offensive strategies during matches (Stockbrugger & Haennel, 2003). For 
example, hand grip strength is an important advantage for wrestlers in technical applications and stabilizing 
opponents (Asan, 2023; Bohannon, 2001). Developing anaerobic capacity is another essential factor in 
improving strength performance for wrestlers. As wrestling requires short-duration, high-intensity efforts, the 
effective use of the anaerobic energy system is crucial. In particular, isometric strength is key in strategic 
maneuvers such as stabilizing and controlling the opponent (Franchini et al., 2011). Additionally, lower 
extremity muscle strength supports wrestlers in disrupting the opponent's balance, moving quickly, and 
efficiently changing positions (Shaffer et al., 2013). Balance is another crucial factor in wrestling. An athlete's 
ability to maintain balance both in a standing position and on the ground is a key determinant of success in 
wrestling competitions (Asan et al., 2025; Gorman et al., 2012). Dynamic balance gives wrestlers significant 
advantages by allowing them to react swiftly to their opponent’s movements, change positions effectively, and 
regain control in cases of imbalance (Shaffer et al., 2013). Studies have shown that dynamic balance enhances 
athletic performance and significantly reduces the risk of injury (Franchini et al., 2011). Developing balance, 
particularly in young wrestlers, is vital for ensuring long-term athletic success and plays a fundamental role in 
injury prevention programs. Balance also enables wrestlers to maintain their position effectively during matches, 
respond to opponents' attacks, and recover from unstable positions. Balance skills are crucial for success in both 
the standing and ground phases of wrestling. Dynamic balance is particularly vital for rapid directional changes 
and quick reactions to the opponent's moves (Shaffer et al., 2013). Moreover, lower extremity dynamic balance 
is critical for maintaining stability and ensuring mobility during wrestling matches (Gorman et al., 2012). 

Balance and strength are essential in gaining an advantage and preventing injury risk during 
competitions. Deficiencies in dynamic balance skills can increase athletes' risk of lower extremity injuries, 
while appropriate strength levels can significantly reduce these risks (Gorman et al., 2012; Kaya et al., 2025). 
Upper extremity strength is vital in resisting the opponent's grip and gaining an advantage in sudden movements 
(Shaffer et al., 2013). Accordingly, assessing balance and strength performance is crucial for wrestlers to 
optimize their training programs and increase their long-term athletic success. In this context, this study aims to 
investigate the role of upper and lower extremity strength and dynamic balance skills in the athletic performance 
of adolescent wrestlers. The study also aims to provide a scientific basis for improving the biomotor abilities of 
wrestlers. 

 

Material & Methods  

Research Design This study was conducted using a correlational survey model to investigate the role of 
upper and lower extremity strength and dynamic balance skills in the sports performance of adolescent wrestlers. 
The correlational survey model is appropriate for examining the relationship between variables (Karasar, 2009). 

Research Group The study included a total of 39 adolescent male wrestlers, aged between 12-15 years, 
who regularly trained at least three days a week in various sports clubs. Among the participants, 19 were 
successful athletes with medals, while 20 were beginner athletes without medal achievements. Successful 
athletes were required to have at least three years of regular training experience and to have placed in the top 
three in the Turkish Inter-School Wrestling Championships. Beginner athletes had at least two years of regular 
training experience but had not achieved any national-level success. Before participating in the study, all 
participants were thoroughly informed about the research protocol and potential experimental risks.  

Participation in the study was conducted after obtaining written consent from the participants' parents. 
Exclusion criteria included a history of upper or lower extremity injuries, cardiovascular or respiratory disorders, 
and any injuries sustained during the testing process. The sample size was determined using G*Power 3.1.9.4 
software. In the power analysis, the significance level (α) was set at 5% (α = 0.05, Type I error), and the power 
value (1-β) was targeted at 90% (β = 0.10, Type II error). The effect size (|ρ|) was set at a moderate level of 0.5. 
Based on these parameters, it was calculated that a minimum of 31 participants would be sufficient for the study. 
Considering potential participant dropouts or withdrawals during the research process, a total of 39 participants 
were included to enhance the reliability and statistical power of the study. The participants' demographic 
characteristics are presented in Table 1. 
Table 1. Descriptive Statistical Analysis of Participants 
Variable Successful (n=19) Beginner (n=20) t p ES (Cohen’s d) 

Age 13.63 ± 0.96 13.40 ± 1.19 0.669 0.508 0.214 
Training Age 3.42 ± 0.69 2.75 ± 0.64 3.148 0.003* 1.009 
Body Weight  51.84 ± 10.75 57.05 ± 18.04 -1.088 0.284 -0.349 
Height  1.60 ± 0.11 1.63 ± 0.10 -0.794 0.432 -0.254 
BMI (kg/m²) 20.02 ± 2.78 21.09 ± 4.37 -0.910 0.369 -0.291 
*p<0.05, BMI: Body Mass Index, ES: Effect Size (Cohen’s d) 
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Research Procedures  

The study was conducted in two separate sessions, scheduled simultaneously (11:00-13:00) to account 
for circadian rhythms that could affect participants' physiological and performance levels. The Y Balance Test 
was administered in the first session to assess upper and lower extremity dynamic balance performance. At the 
same time, Vertical Jump and Standing Long Jump Tests were conducted to measure explosive power (Gençoğlu 
et al., 2023). In the second session, the Grip Strength Test was performed to determine isometric strength levels, 
the Medicine Ball Throw Test was applied to evaluate upper extremity explosive power, and the Special Judo 
Fitness Test (SJFT) was used to assess sport-specific performance (Šimenko & Karpljuk, 2016). All tests were 
conducted following standard protocols to ensure participant safety and the validity of the measurements. 
Data Collection Tools 

In this study, the following data collection tools were utilized: Personal Information Form, Special Judo 
Fitness Test (SJFT), Upper and Lower Extremity Balance (Y Balance Test), Lower Extremity Explosive Power 
(Standing Long Jump and Vertical Jump Tests), Upper Extremity Isometric Strength (Hand Dynamometer), and 
Upper Extremity Explosive Power (Medicine Ball Throw Test). 
Personal Information 

The researcher prepared and administered a questionnaire to collect demographic information about the 
participants. This form included age, height, body weight, training experience (training age), and body mass 
index (BMI).  
Upper Extremity Y Balance Test (UEYBT) 

The Upper Extremity Y Dynamic Balance Test (UEYBT) assessed shoulder stability and upper 
extremity balance (Gorman et al., 2012). The test began with participants assuming a push-up position. While 
one hand was placed on the designated balance point, the other extended toward a medial direction to reach a 
block at the farthest reachable point. Participants were instructed to maintain their body position while extending 
their hands as far as possible and pushing the block.  

Three measurements were taken for each reaching direction, and participants were returned to the 
starting position after each attempt. The average of the three measurements was recorded in centimeters (cm). As 
indicated in the composite score for the UEYBT, it was calculated by summing the reach distances in three 
different directions (anterior, posteromedial, and posterolateral) and averaging these values(Shaffer et al., 2013). 
In this study, composite scores were calculated separately for the right and left arms, and the results were 
recorded in centimeters (Robinson & Gribble, 2008). 
Composite Score (%) = [(Medial + Inferolateral + Superolateral) / (3 × Arm Length)] × 100 

Lower Extremity Y Balance Test (LEYBT) 

The Y Balance Test (LEYBT) was employed in this study to assess lower extremity stability and 
balance asymmetries. The YBT is a widely preferred, reliable, and cost-effective measurement tool for 
evaluating balance performance and injury risk in athletes (Shaffer et al., 2013). Using both the right and left 
foot, the LEYBT measured participants' dynamic balance performance in three directions -anterior, 
posteromedial, and posterolateral (Gribble et al., 2012). The test platform was designed at a 45° angle for the 
posterior and 135° angles for the anterior directions. During the test, participants kept their hands on their hips 
while stabilizing one foot on the platform and reaching with the toes of the other foot to push a block as far as 
possible in the designated three directions. After each attempt, participants returned to the starting position. 
Participants' leg length was measured as the distance between the anterior superior iliac spine and the medial 
malleolus and was recorded accordingly. Three measurements were taken in each direction, and results were 
evaluated using a normalization formula (Plisky et al., 2009; Robinson & Gribble, 2008). The YBT is recognized 
as a reliable method for analyzing lower extremity dynamic balance performance and detecting potential balance 
asymmetries. 
Composite Score (%) = [(Anterior + Posteromedial + Posterolateral) / (3 × Leg Length)] × 100 
Vertical Jump Test (VJT) 

Athletes performed a maximal upward jump without stepping or rebounding to evaluate lower extremity 
explosive power capacity. Each participant attempted the jump three times, and the best result was recorded in 
seconds (s). Performance measurement was conducted using a precise measuring device. This test is widely used 
to assess performance in sports requiring explosive power, such as wrestling (Markovic et al., 2004). 
Standing Long Jump Test (SLJT) 

To assess the horizontal explosive power capacity of the lower extremities, athletes stood with their feet 
together, pulled their arms backward, and jumped forward with maximal force. Each participant attempted the 
jump thrice; the longest jump distance was recorded in centimeters (cm). Participants were instructed to maintain 
balance during the jump (Chamari et al., 2008). 
Grip Strength Test (GST) 

Upper extremity isometric strength capacity was measured using a Baseline Hydraulic Hand 
Dynamometer (Japan). Participants performed the test while seated, keeping their arms close to their body with 
elbows bent at 90° (Özbay et al., 2024). The forearm was supported in a neutral position, and the wrist remained 
relaxed. The test started with the dominant hand, followed by the non-dominant hand. A 60-second rest period 
was provided between each measurement, and the test was repeated three times for each hand. The average of 
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the three measurements was recorded in kilograms (kg) (Bohannon, 2001; Chamari et al., 2008; Pizzigalli et al., 
2017). 
Medicine Ball Throw Test (MBT) 

This test was used to evaluate upper extremity explosive power capacity. The test aimed to assess the 
athletes' bilateral upper extremity strength (Stockbrugger & Haennel, 2003). Participants were instructed to 
throw a 2 kg medicine ball as far forward as possible. Participants sat with their backs, shoulders, and head 
against the wall during the test. Their upper extremities were positioned at 90° abduction with elbows flexed. 
Participants were instructed to maintain contact with the wall (head, shoulders, and back) throughout the test and 
to use the basketball chest pass technique to throw the ball directly forward (Cronin & Owen, 2004; Harris et al., 
2011). The test began with three trial throws and a 2-minute rest period. Participants performed four maximum-
effort throws, with 1-minute rest intervals between each attempt. Researchers ensured proper technique was 
maintained during each throw (Borms et al., 2016). Additionally, participants were instructed to maintain full 
elbow extension during the test position. To account for variations in upper extremity length, participants were 
asked to throw the ball directly onto a measuring tape for accurate distance recording (Harris et al., 2011).        
Special Judo Fitness Test (SJFT)  

The Special Judo Fitness Test (SJFT) is designed to assess anaerobic capacity and speed ability. 
Although originally developed for judo athletes, it is also utilized to evaluate the performance of wrestlers due to 
the shared mechanical and technical elements between judo and wrestling (Franchini et al., 2011). The test is 
conducted with three athletes: one performer and two partners. The partners are positioned 6 meters apart, while 
the performer is placed exactly 3 meters away from each partner at the middle point. 
The test consists of three phases conducted in two circuits: 

 Phase 1 (15 seconds): The performer applies the "one-arm" technique as often as possible on both 
partners. 

 Phase 2 (30 seconds): Using the same technique, the performer executes maximum repetitions, followed 
by a 10-second rest. 

 Phase 3 (30 seconds): This phase mirrors Phase 2, where the performer applies the technique as many 
times as possible, and the total number of attempts is recorded. 

Following the test, the participant’s heart rates were measured twice: immediately after the test and again 
after 1 minute of rest. Performance evaluation was based on the total number of "one-arm" techniques performed 
in each phase and the recorded heart rates. The SJFT is recognized as a reliable method for assessing wrestlers' 
anaerobic endurance, technical efficiency, and physical performance (Sterkowicz & Franchini, 2001). A lower 
performance index is considered an indicator of better performance. 
Performance Index = (Heart Rate 1 + Heart Rate 2) / (Phase 1 + Phase 2 + Phase 3) 
Data Analysis 

Statistical analyses were conducted using SPSS 27 software. The normality assumption was tested with 
the Shapiro-Wilk test, confirming that the data were normally distributed (p> 0.05). The homogeneity of 
variances between groups was assessed using Levene’s Test, which indicated that the variances were 
homogeneous (p > 0.05). Under these conditions, the Independent Samples T-Test was used to evaluate 
differences between the two independent groups. The significance level was set at p < 0.05. To assess the effect 
size of the observed differences, Cohen’s d values were calculated and interpreted according to Hopkins’ (2002) 
classification: 0.00 - 0.19: Trivial, 0.20 - 0.59: Small, 0.60 - 1.19: Moderate, 1.20 - 1.99: Large, ≥ 2.00: Very 
Large. This analysis approach allows for evaluating the statistical significance of group differences and their 
practical and clinical significance (Hopkins, 2002). 
Ethical Approval 

Publication principles, research ethics, and publication ethics guidelines were conducted in this study. 
Ethical approval for the study was obtained from the Scientific Research and Publication Ethics Committee of 
Erzurum Technical University during the 01st meeting on January 2, 2025, with decision number 02. 
Findings 

Table 2. Statistical Analysis of Isometric Strength and Explosive Power Data of Participants 

Variable 
Successful 

(n=19) 

Beginner 

(n=20) 
t p 

ES 

(Cohen’s d) 

DHGST (kg) 26,70 ± 6,51 24,63 ± 8,52 0,851 0,400 0,273 
NDHGST (kg) 25,03 ± 6,58 24,03 ± 8,66 0,513 0,611 0,164 
MBT (cm) 291,53 ± 62,34 294,35 ± 58,56 -0,146 0,885 -0,047 
SLJT (cm) 190,47 ± 21,11 175,65 ± 19,61 2,274 0,029* 0,728 
VJT (cm) 38,91 ± 3,81 34,82 ± 4,82 2,903 0,006* 0,942 
Note: *p<0.05. ES: Effect Size (Cohen’s d). DHGST: Dominant Hand Grip Strength Test, NDHGST: Non-Dominant Hand 

Grip Strength Test, MBT: Medicine Ball Throw Test, SLJT: Standing Long Jump Test, VJT: Vertical Jump Test, Kg: 

Kilogram, cm: Centimeter.  

When Table 2 is examined, no significant difference was found between the groups in terms of dominant 
hand grip strength (successful: 26.70 ± 6.51; beginner: 24.63 ± 8.52) and non-dominant hand grip strength 
(successful: 25.03 ± 6.58; beginner: 24.03 ± 8.66) (p > 0.05). Similarly, no significant difference was identified 
between successful (291.53 ± 62.34) and beginner (294.35 ± 58.56) athletes regarding medicine ball throw 
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distances (p = 0.885). On the other hand, in the standing long jump performance, successful athletes (190.47 ± 
21.11) achieved significantly higher results compared to beginner athletes (175.65 ± 19.61) (p = 0.029). In terms 
of vertical jump performance, successful athletes (38.91 ± 3.81) demonstrated significantly higher averages than 
beginner athletes (34.82 ± 4.82) (p = 0.006). 
Table 3. Statistical Analysis of Participants' Lower Extremity Balance Measurements 

 Variable Successful (n=19) Beginner (n=20) t p 
ES 

(Cohen’s d) 

R
ig

h
t 

Medial 63,37 ± 6,50 62,05 ± 6,50 0,633 0,531 0,203(SES) 
Inferolateral 65,47 ± 9,67 65,20 ± 4,77 0,113 0,911 0,036(TES) 
Superolateral 59,37 ± 9,58 60,50 ± 9,57 -0,369 0,714 -0,118(TES) 

Composite 88,06 ± 10,30 87,37 ± 9,75 0,214 0,831 0,069(TES) 

L
ef

t 

Medial 63,32 ± 6,73 61,00 ± 6,36 0,818 0,418 0,262(SES) 
Inferolateral 65,42 ± 6,89 64,65 ± 7,23 0,340 0,735 0,109(TES) 
Superolateral 61,95 ± 8,78 59,90 ± 8,81 0,726 0,472 0,233(SES) 
Composite 89,36 ± 9,95 86,53 ± 9,79 0,894 0,377 0,286(SES) 

Note: *p<0.05. ES: Effect Size (Cohen’s d); SES: Small Effect Size. TES: Trivial Effect Size. 

When Table 3 is examined, no statistically significant difference was found for any of the variables (t < 
0.894, p > 0.377, ES < 0.286). These findings indicate that there is no significant difference in balance 
performance between the groups. 
Table 4. Statistical Analysis of Upper Extremity Balance Measurements of the Participants 
 

Variable Successful (n=19) 
Beginner  

(n=20) 
t p 

ES 

(Cohen’s d) 

R
ig

h
t 

Medial 72,32 ± 5,15 70,10 ± 7,44 1,076 0,289 0,345(SES) 
Inferolateral 48,32 ± 8,94 44,70 ± 5,54 1,086 0,285 0,345(SES) 
Superolateral 56,37 ± 8,13 54,60 ± 7,91 0,688 0,496 0,216(SES) 
Composite 66,32 ± 7,34 62,94 ± 5,20 1,665 0,104 0,381(SES) 

L
ef

t 

Medial 69,69 ± 6,22 70,25 ± 7,23 -0,164 0,871 -0,053(TES) 
Inferolateral 47,79 ± 7,49 45,50 ± 9,69 0,822 0,416 0,263(SES) 
Superolateral 55,26 ± 8,98 51,45 ± 8,30 1,402 0,169 0,440(SES) 
Composite 64,84 ± 9,36 61,45 ± 8,30 1,189 0,242 0,373(SES) 

Note: *p<0.05. ES: Effect Size (Cohen’s d). MES: Medium Effect Size, SES: Small Effect Size. TES: Trivial 

Effect Size 

When Table 4 is examined, no statistically significant difference was found for any of the variables (t < 
1.665, p > 0.104, ES < 0.440). These findings indicate that there is no significant difference in balance 
performance between the groups. 
Table 5. Statistical Analysis of Participants' SJFT Data 

Variable Successful (n=19) 
Beginner 

(n=20) 
t p 

ES 

(Cohen’s d) 

SJFT 15 sec (T) 5.37 ± 0.50 5.05 ± 0.60 1.793 0.081 0.574(SES) 
SJFT 30 sec (T) 9.47 ± 0.70 8.90 ± 0.97 2.115 0.041* 0.677(MES) 
SJFT 30 sec (T) 8.42 ± 0.69 8.15 ± 0.88 1.069 0.292 0.342(SES) 
Resting HR 81.79 ± 5.28 84.55 ± 4.57 -1.749 0.089 -0.560(SES) 
Post-SJFT HR 171.16 ± 6.57 173.80 ± 7.40 -1.177 0.247 -0.377(SES) 
Post-SJFT 1MinHR 125.05 ± 8.64 128.75 ± 11.26 -1.146 0.259 -0.367(SES) 
SJFT PI 12.76 ± 0.87 13.77 ± 1.18 -3.051 0.004* -0.970(MES) 
Note: * p<0.05. T: Trial, HR: Heart Rate, SJFT: Special Judo Fitness Test, SJFT PI: Special Judo Fitness Test 

Performance Index, SJFT: Special Judo Fitness Test, ES: Effect Size (Cohen’s d), MES: Medium Effect Size, SES: Small 

Effect Size. 
According to Table 5, the SJFT Phase 2 (30-second test) showed a statistically significant difference 

between the groups (t = 2.115; p = 0.041; Cohen's d = 0.677). Additionally, a statistically significant difference 
was found between successful and beginner athletes in the SJFT performance index (t = -3.051; p = 0.004; 
Cohen's d = 0.970). These results suggest that the SJFT performance index score is lower in successful athletes 
than beginner athletes (a lower index score indicates better performance). No significant difference was found 
between the groups for any other variables (t < 1.793; p > 0.081; Cohen's d < 0.574). 
Table 6. Correlation Analysis between Isometric Strength and Explosive Strength and SJFT Performance 

Variable 
Relationship with SJFT Test Pearson 

Correlation (r) 
p 

DHGST (kg) 0.006 0.970 
NDHGST (kg) -0.068 0.682 
MBT (cm) -0.071 0.666 
SLJT (cm) -0.478 0.002* 

VJT (cm) -0.663 0.001* 

Note: *p<0.05. ES: Effect Size (Cohen’s d). DHGST: Dominant Hand Grip Strength Test, NDHGST: Non-

Dominant Hand Grip Strength Test, MBT: Medicine Ball Throw Test, SLJT: Standing Long Jump Test, VJT: 

Vertical Jump Test, SJFT: Special Judo Fitness Test, Kg: Kilogram, cm: Centimeter.  
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Table 6 shows significant negative correlations between SJFT performance and vertical jump (r =-0.663, 
p = 0.001) and horizontal jump (r =-0.478, p = 0.002) variables. This negative relationship is because a lower 
SJFT Index indicates better performance. This finding suggests that medal-winning (successful) athletes possess 
better lower extremity explosive strength values. No significant correlation was found between SJFT 
performance and other variables, such as dominant and non-dominant hand grip strength or medicine ball throw 
(p> 0.66, r < [0.071]). These results demonstrate that SJFT performance is statistically significantly associated, 
particularly with lower extremity explosive strength tests. 
Table 7. Correlation Analysis Between Balance Performances and SJFT Performance 

Variable 
SJFT Performance 
Pearson Correlation (r) 

p 

Right Lower Composite (%) -0,514 < 0,001* 

Left Lower Composite (%) -0,420 0,008* 

Right Upper Composite (%) -0,252 0,121 
Left Upper Composite (%) -0,212 0,196 
Note: *p<0.05. %: Percentage. 

When Table 7 is examined, a statistically significant and negative correlation was found between SJFT 
performance and the right lower composite score (r = -0.514, p < 0.001). Similarly, an important and negative 
correlation was observed between the lower left composite score and SJFT performance (r =-0.420, p = 0.008). 
However, no statistically significant correlation was found between SJFT performance and the right upper 
composite (r = -0.252, p = 0.121) or left upper composite (r = -0.212, p = 0.196) parameters (p > 0.05). These 
findings indicate that SJFT performance is significantly associated with lower extremity balance performance. A 
lower SJFT Performance Index, indicating better performance, can explain the negative correlation with 
composite scores. This outcome suggests that medal-winning (successful) athletes have better composite scores. 
 

Discussion 

In this study, the sports performance of adolescent wrestlers was compared in terms of upper and lower 
extremity strength, dynamic balance skills, and explosive power. The findings indicate that successful athletes 
achieved significantly higher results in standing long jump and vertical jump performances compared to 
beginner athletes. Conversely, no significant difference was found between the groups in hand grip strength and 
medicine ball throw tests. Additionally, successful athletes performed better in the Special Judo Fitness Test 
(SJFT) Performance Index. These results highlight the crucial contribution of lower extremity explosive power 
to wrestling performance. 

The study compared the isometric and explosive strength levels of athletes. The findings showed that 
successful athletes had higher hand grip strength scores than beginner athletes, but this difference was not 
statistically significant. When examining the literature, it is evident that parameters such as maximal dynamic 
strength, isometric strength, explosive power, and strength endurance are closely associated with high 
performance in wrestling (Chaabene et al., 2017; Myers et al., 2010). Research on various exercise types has 
shown that movements performed with the dominant side generally perform better than those performed with the 
non-dominant side (Guette et al., 2005; Sachlikidis & Salter, 2007; Sugiyama et al., 2014). Due to the nature of 
wrestling, upper extremity, lower extremity, and overall body strength are also crucial factors. The study by Cisa 
et al. (1987) revealed that moderate leg and forearm strength levels could predict wrestling success (Cisa et al., 
1987). These findings suggest that hand grip strength alone may have a limited role in determining success, 
while combined strength components such as lower extremity and trunk strength may be more decisive. A study 
by Çelikel et al. (2020) observed an increase in grip strength with age in 15-year-old wrestlers. This finding was 
linked to the natural increase in strength capacity during the developmental period (Çelikel et al., 2020). 
However, it was noted that this increase alone is not a determining factor in performance; rather, comprehensive 
development in strength and technical skills is critical for wrestling success. Similarly, Aslan et al. (2013) 
identified a significant increase in grip strength among wrestlers aged 13-15 over a one-year developmental 
period (Aslan et al., 2013). Likewise, a study by Cicioğlu et al. (2007) reported increased grip strength among 
wrestlers aged 15-17 following a 40-week training program; however, this difference was not statistically 
significant (Cicioğlu et al., 2007). These findings indicate that wrestling performance cannot be explained solely 
by hand grip strength. Instead, performance should be evaluated through training duration, technical skills, 
general strength, and endurance. 

The study found no significant difference between successful and beginner athletes in terms of medicine 
ball throw distances. This finding suggests that the medicine ball throw test is not a determining factor for 
performance differences between the two groups. Similarly, Bayraktar et al. (2012) reported no significant 
difference in medicine ball throw distances between freestyle and Greco-Roman wrestlers, consistent with the 
present study's findings (Bayraktar et al., 2012). Our research observed noticeable differences in jump 
performance between successful and beginner athletes. The literature emphasizes lower extremity strength is 
associated with performance components such as jump height and speed (Struzik et al., 2014). Cisa et al. (1987) 
also identified forearm and leg strength as key factors influencing wrestling performance (Cisa et al., 1987; 
Struzik et al., 2014). 



MEMET BÖLÜKBAŞI, SELİM ASAN, CEBRAİL GENÇOĞLU, SÜLEYMAN ULUPINAR 
--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
1662

These findings suggest that lower extremity strength may be crucial in sports like wrestling, where 
explosive movements are frequently required. Although successful athletes had higher averages in upper and 
lower extremity balance tests in the study, no significant difference was found between the groups. The literature 
emphasizes balance as an important parameter in sports requiring technical skills, such as wrestling (Ateş et al., 
2017).  Soyuer et al. (2006) reported a relationship between balance and lower extremity muscle strength 
(Soyuer & Mirza, 2006). These findings suggest that while leg strength may influence wrestling performance, 
balance skills may not always be a decisive factor. The literature highlights that balance and strength are 
integrated elements crucial for performance in sports requiring technical skills like wrestling (Basar et al., 2014). 
Bayati et al. (2019) also emphasized that balance is a significant component of motor skills. Based on this 
context, the strategic use of balance and strength in wrestling is important in enhancing athlete performance and 
minimizing injury risk. The conflicting results in the literature compared to our study's findings may be related to 
differences in sample age ranges, training levels, or training history. 

According to the findings of this study, a significant difference was found between successful and 
beginner athletes in terms of the SJFT Phase 2 (30-second test) and the SJFT performance index. Successful 
athletes were found to have a lower SJFT performance index score compared to beginner athletes. As the SJFT 
performance index decreases, performance improves. No significant difference was found between the groups 
for any other variables. The Special Judo Fitness Test (SJFT) is considered an important method not only for 
evaluating general performance in elite wrestlers but also for monitoring anaerobic performance development 
(Barbas et al., 2017; Lopez, 2018; Zylfi et al., 2013). The literature indicates that the SJFT can assess athletes' 
anaerobic systems. It has been reported that elite judokas tend to have lower index values. In comparison, 
intermediate-level judokas typically have higher values (Ceylan et al., 2022),  which aligns with the present 
study's findings . Heart rate during and after exercise is recognized as a significant indicator of exercise intensity 
(James et al., 2012). Additionally, the perceived exertion level during exercise can be used to determine 
intensity, and a positive correlation between these two variables has been reported (Scherr et al., 2013). 
Furthermore, the perceived exertion scale can provide insights into the intensity of exercise based on the score 
reported by the athletes during the activity (Bromley et al., 2018; Slimani et al., 2017). Similar findings 
regarding heart rate responses have been reported in studies conducted on young judokas (Šimenko & Karpljuk, 
2016). These studies identified significant relationships between physical and judo-specific performance, 
highlighting anaerobic endurance as a key indicator in monitoring athletes' performance.  

According to another study, successful athletes achieved higher scores on the SJFT test than beginner 
athletes. This indicates that experienced athletes possess lower extremity explosive power and the ability to use 
this power effectively. In the study conducted by Arazi et al. (2017), the relationship between senior male 
judokas' anthropometric and bio-motor characteristics and the Special Judo Fitness Test (SJFT) was examined 
(Arazi et al., 2017). The study found a negative correlation between low body strength, vertical jump height, 
flexibility, hand grip strength, and anaerobic power with the SJFT index. In contrast, a positive correlation was 
observed between speed and agility with the SJFT index.  

Another study found a significant and negative correlation between SJFT performance and lower 
composite scores on the right and left. On the other hand, no significant correlation was found between SJFT 
performance and right and left upper composite scores. Since a lower SJFT index indicates better performance, 
successful athletes were found to have better composite scores. Balance is essential in various motor skills, from 
maintaining a simple stance to performing complex sports skills (Davlin, 2004). Particularly in wrestling, the 
relationship between strength and balance can influence athletes' technical performance (Ulupınar et al., 2021). 
In a research, it was reported that there was a weak correlation between wrestling performance and Y balance 
test results; there was a significant correlation between lower extremity Y balance test results only in 
posteromedial direction (Alper & Kolayiş, 2020). This suggests that balance tests may contribute indirectly to 
wrestling performance. Additionally, a study reported that high lumbopelvic stability effectively transfers the 
force generated from the lower extremities to the upper extremities through the trunk and contributes to athletic 
performance (Mills et al., 2005). These findings are consistent with the results of the present study. 
 

Conclusion and Recommendations 

The study compared successful and beginner wrestlers' physiological and performance parameters, and 
significant differences were identified in some tests. Successful athletes demonstrated higher performance in 
standing long jump and vertical jump tests, indicating that lower extremity explosive power contributed to their 
performance. Successful athletes also achieved better results in the Special Judo Fitness Test (SJFT), with lower 
(better) SJFT index scores observed. Significant negative correlations were also found between SJFT 
performance and standing long jump and vertical jump tests. The negative correlation between balance tests and 
SJFT performance suggests that improving lower extremity balance skills positively influences SJFT 
performance. Based on these findings, it is considered beneficial to implement training programs to enhance 
lower extremity explosive power and balance skills to improve wrestlers' performance. This study has some 
limitations. The research was conducted only with male wrestlers aged 12-15, which limits the generalizability 
of the findings to different age groups and genders. Additionally, the study did not assess psychological factors 
such as motivation, stress, and focus, preventing the determination of their impact on wrestling performance. 
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