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RESUMO 

O boxe é um esporte que requer características dinâmicas e estáticas, e como tal serve como base para análise biomecânica e 

está intimamente relacionado a altos níveis de desenvolvimento de variáveis cinéticas, o que o distingue de outros tipos de 

atividades esportivas. Velocidade de reação e força do soco são duas qualidades importantes no boxe. Um desempenho bem-

sucedido depende da velocidade em que o soco pode ser desenvolvido. O treinamento do boxeador é organizado em uma 

metodologia de treinamento moderna, que inclui métodos de treinamento clássicos e específicos, bem como ferramentas de 

treinamento. O objetivo deste estudo é comparar dois métodos de treinamento diferentes para melhorar (RT) e frequência de 

socos (PF) em boxeadores de elite Albanian. O grupo neste estudo consistiu em 16 boxeadores de elite Albanian divididos 

por um grupo experimental e um grupo de controle. No grupo de controle, o treinamento básico de boxe foi usado, enquanto 

para o grupo experimental, o treinamento leve foi aplicado para coletar dados antes e depois do treinamento. O teste t de 

amostras independentes foi usado para avaliar os dados. A significância estatística em p < 0,05 foi definida. As conclusões 

dos resultados deste estudo são: a aplicação do método Fit Light em boxeadores de elite Albanian, uma competição esportiva 

de alta intensidade, foi muito eficaz em: reduzir o tempo de reação dos braços e pernas, aumentando a frequência dos socos, 

para os boxeadores da nossa seleção nacional. 

Palavras-chave: Opto jump, treinamento leve, tempo de reação, frequência de socos, boxe. 

 

ABSTRACT 
Boxing is a sports branch which requires dynamic and static features, and as such it serves as a basic for biomechanical 

analysis and it is closely related to high levels of kinetic variables development, which is distinguished from other types of 

sporting activities. Reaction speed and punch force are two important qualities in boxing. A successful performance is 

dependent on the speed at which the punch can be developed. Boxer training is organized on a modern training methodology, 

which includes classical and specific training methods as well as training tools. The aim of this study is to compare two 

different training methods for improving (RT) and punch frequency (PF) at elite Albanian boxers. The group in this study 

consisted by 16 elite Albanian boxers, divided by an experimental group and a control group. At the control group the basic 

boxing training was used, while to the experimental group, fit light training was applied used to collect data before and after 

training. The independent samples t-test was used to evaluate the data. The statistical significance at p < 0.05 was set. The 

conclusions from the results of this study are applying fit light method in elite Albanian boxers, a high intensity sport 

competition was very effective in reducing reaction time of arm and legs, increasing punch frequency, for the boxing players 

of our national team.  

 

Keywords: Opto jump, fit light training, reaction time, punch frequency, boxing.  

 

Introduction  

 Biomechanics is an interdisciplinary field which contributes to study the human 

movement in a scientific and analytical way. Boxing is a sports branch which requires 

dynamic and static features1, and as such it serves as a basic for biomechanical analysis and it 

is closely related to high levels of kinetic variables development, which is distinguished from 

other types of sporting activities, by different technical movements of arms2, to respond 

quickly to the opponent. Because boxing punches are brief actions and very dynamic, high 

level boxing performance requires well-developed muscle power in both upper and lower 

limbs3.  

Reaction speed and punch force are two important qualities in boxing4. Successful 

performance is dependent on the speed at which the punch can be developed5. Punch force 

has a significant impact on the effect that the punch has on the opponent6, therefore punch 
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frequency (PF), and boxing still plays also a very important role. In combat sports, such 

boxing, the sudden and rapid displacement of the body combined with simultaneous hand 

movements during defense and attack are factors related to reaction time (RT)7. Especially, 

visual reaction time is the determining factor in terms of performance level superiority in 

many sports branches and it is possible to improve it with training.  

Visual motor reaction time (VMRT) is defined as the time required recognizing and 

responding to a sequence of appearing visual stimuli and often involves the ability to make 

quick and accurate response to a stimulus with movements of the hands8,9. Vision is an 

important sense for controlling balance. The visual system provides people with information 

about the environment displayed because of the reflection of light from objects10. Vision is a 

critical part of human body balance which is used to gather information about the orientation 

of the body in space11.  

There have been many studies on RT performance12,13,14,15 and Punch Impact 

Force16,17,18,19 for years, but only few studies compare the visual RT of boxers with different 

levels of competitive experience20. Understanding the RT presented by elite boxers when 

executing different types of techniques may be helpful for developing training programs to 

improve this ability during combats21. Although technique is likely to play a major role in a 

boxer’s punching ability, it is suggested that the force production capabilities of the 

neuromuscular system may also be a limiting factor, and it is important to highlight that, to 

date, there is a lack of experimental studies in both elite amateur and professional boxing16.   

Boxer training is organized on a modern training methodology, which includes 

classical and specific training methods as well as training tools, focused with priority on the 

optimal preparation of the main types of preparation: general, special and specific, in the 

required ratios and modalities of boxing discipline and training period22.   

Punching is a high-speed movement where muscular force is required to accelerate the 

arm17. Punching impact is perhaps the most important performance parameter in elite boxing. 

As a knockout is a frequent goal during a fight, boxers systematically use different training 

strategies to maximize strength-power capabilities and thus punching impact19. With striking 

force playing such a critical role in the success of full-contact combat sports such as mixed 

martial arts, taekwondo, and boxing, coaches and scientists must be able to track this 

performance metric accurately and reliably18.  Therefore, theoretically, muscular strength as 

well as high rates of force development should be key factors affecting punch force 

application. However, there is a lack of detailed research describing the relationship between 

force production capacity and punch force17. 

In the implementation of box, it takes several elements of main conditions, namely 

anaerobic endurance, strength, speed, accuracy, and mental elements that include courage and 

tenacity23, as well as cardiovascular endurance, muscle strength, flexibility, power, balance, 

coordination and response time. Most combat sports require a mix of technical strength, 

aerobic fitness, power and speed1. Boxer athletes require more speed and agility than 

wrestlers who tend to need endurance and flexibility24, the biomechanical conditions related 

to kinetic performance must be applied by the boxers, since they are crucial to the proper 

execution of the hitting movement to the target2.   

Training status has recently been identified as an important factor for the development 

of strength during concurrent training, especially when resistance and aerobic training are 

performed within the same session 25. Most concurrent training studies have been performed 

on moderately trained and trained individuals, and there are still extremely few studies on 

highly trained athletes26.  It is of outmost importance to examine populations with different 

training statuses because of existing differences in anthropometric, physiological, and 

biomechanical parameters25. 
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Neuropsychological study on the effects of boxing upon athletes' memory, suggested 

that exposure to 1 year of boxing training can impair the boxers' working memory, short-term 

memory, and long-term memory. Therefore, boxers should strengthen their head protection 

during training to avoid frequent impacts on the head 27. 

The aim of this study is to identify two different training methods for assessment of 

reaction time (RT) and punch frequencies (PF) which are used by boxers. Another aim is to 

compare these two different training methods for improving RT and punch frequency (PF) of 

elite Albanian boxers. 

 

 

Material and Methods 

 

Study design 

The investigation was conducted as a part of research activity in the field of movement 

sciences, especially in biomechanics applied in sports and boxing. This research is an 

experimental study using experimental and control group. Research experiments conducted in 

this article were approved by the Ethical Committee and responsible authorities of Sports 

University of Tirana, following all guidelines, regulations, legal and ethical standards, as 

required for humans, in accordance with the Declaration of Helsinki. All the participants have 

signed a voluntary participation agreement. Basic boxing training was given to the control 

group, and the pretest and posttest data were gathered, which were used to compare with the 

results taken from the experimental group. At the experimental group, fit light training was 

used to collect data before and after training.  

 

Participants   

               16 elite Albanian boxers, part of the Albanian National Boxing team, who were 

actively regularly in boxing training for at least over 10 years, were recruited to contribute in 

the current study. Participants were randomly divided in experimental (n = 8) and control (n = 

8) groups. In this study, was designed a 12-week controlled experiment according to the 

research purposes. The boxing group characteristics were age 21.78 ± 4.08 years old, weight 

84.97 ± 12.55 (kg), height 1.84 ± 0.72 (m) and Body Mass Index (BMI) 25.4 ± 3.96 (kg/m2), 

respectively. All participants were knowledgeable about the study objectives, risk and 

benefits, that contribution was voluntary. 

 

Instrument and Protocols 

All data collection and analysis for this study were done in the Sports University of Tirana's 

licensed Biomechanics Laboratory using the Opto-jump equipment. The Opto-jump system is 

an optoelectronic analysis and measurement tool that helps coaches and researchers evaluate 

athletes' performance in competitive sports and to monitor their progress. It permits 

performing several kinds of tests and creating a database that permits comparing the athletes' 

measured biomechanical factors. This optical system is consisted by two tracks, receiver (RX) 

and transmitter (TX), and two cameras, which provide live images (figure 1), which are very 

important for the evaluation of movement, in addition to numerical data. The reaction time 

test protocol, which measures the interval between a visual and auditory stimulus and an 

athlete's movement, was employed in this investigation. 

 

Procedure 

Boxers wear official gloves, engaged in equal weight category, fighting in a timed 

contest (3 round x 3 min), followed with one minute interval between rounds. The boxers 

punched the rear (right or left) and 3 leads (left or right) with correct boxing position during 
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each measurement situation. They measured a punch distance to the well pad, when lead arm 

was straight. All the participants were hydrated before the start of measurements, and they 

were examined at baseline: (the pre-test training programs interventions) and after 12 weeks 

(post-test training program interventions). Participants were informed not to receive any 

medications, caffeine or to implement any vigorous activity one day prior to assessing the 

measurements. The procedure in this study consists of three stages:  
 

Pre-test measurements 

In this phase, the pretest data of biomechanical variables for both experimental and 

control group were collected, with the hypotheses that the pretest data of the two groups data 

didn’t have a significant difference on average values. 

 

Training methods 

 Two different training methods were used in this study: a) basic boxing training and 

b) fit-light training. Fit Light is an innovative reaction training system that trains and 

measures reflexes, cognitive body processes, extremity biomechanics, and reaction time using 

wireless light sensors. It may be used to train hand-eye coordination and endurance in any 

sport. This training system is designed to collect human performance data related to visual, 

cognitive and dynamic reactions. The Fit-light system records the performance and gives 

immediately feedback including: coordination, speed, reaction time and fitness level after 

every session.  Fit light helps the athletes develop their visual and physical skills, improves 

coordination, balance, recovery time, and enables them to create a strong connection between 

the body and mind, because it is closely related to the coordination and decision-making 

skills. Fit light enables the athletes and trainers to make appropriate routine fitness 

conditioning and set achievable goals to improve health and fitness. Fit light enhances the 

athletes’ abilities prior to entering a real competition race. It can be used as a training system 

that helps the athletes to strengthen the connections between brain and body as well as to 

improve the development of reaction speed. The programs used are program sequence, Run 

programmed sequence and hand/eye coordination. 

 

Training protocol 

This stage includes: (1) both groups have a warm- up protocol: a 5 min self-paced run 

followed by 5 min of active all body limbs, stretching and specific movements. At the end of 

warm up period, an interval of 5 rest was applied. (2-a) The basic boxing training was used 

for the control group, (2-a), while (2-b) the fit light training was applied to the experimental 

group. The duration of the experiment was 12 weeks. The frequency of training is 3 times a 

week, 90 min each training session.  
 

Post-test measurements 

The data post-test for both groups was collected after two different training methods, 

and they were used to undergo through statistical procedures.  
 

Statistical analysis 

Standard statistical methods were used for calculations of means and standard 

deviations (SD). Absolute change frequencies and their respective percentages were 

calculated for biomechanical variables reaction time for arms and legs, as well as the punch 

frequency. The data analysis techniques include: (1) Kolmogorov-Smirnov test, - normality 

test to determine whether the data has a normal distribution, which corresponded to a normal 

distribution (p > 0.05) and (2) the Levenie’s test was applied to test the homogeneity of 

variation. The distribution of data (variance) of the experimental and control group was found 
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homogenous, based on the Levenie’s test result, which showed a significance value of p>0.05. 

An independent samples t-test was conducted to determine whether there was a variable 

difference between pretest and posttest data in both groups. Data obtained from initial and 

final tests were analyzed statistically using SPSS version 20 program. Effect size calculations 

(Cohen’s d) were used to determine the meaning of the observed differences, with a 

significance level of 5% (p < 0.05).   

 

 
Figure 1. Images from opto jump optical system measurements 

                                 Source: Authors 

 

Results 

 

The descriptive statistics of anthropometric data for experimental and control group 

are given in Table 1. As can see from this table, the respective values for every parameter are 

approximately similar for age and height, with very small changes between other parameters, 

but not significant changes.  
 

Table 1. Descriptive statistics of anthropometric data for experimental and control group. 
Parameter Mean ± SD 

Exp. Group 

Min.value 

Exp. Group 

Max. value 

Exp. Group 

Mean ±SD 

Contr. Group 

Min. value 

Contr. Group 

Max. value 

Contr. 

Group 

Age 

(years) 

21.77±4.086 18.00 28.00 21.00±4.246 18.00 27.00 

Height 

(m) 

1.84±0.72 1.75 1.94 1.83±0.07 1.75 1.93 

Weight 

(kg) 

84.97±12.55 70.50 112.10 80.08±8.85 70.50 91.20 

BMI 

(kg/m2) 

25.42±3.96 20.52 34.20 23.84±2.71 20.50 27.50 

Source: Authors. 

Table 2 shows the statistics and difference of biomechanical variables reaction time 

(RT) for upper limb (arms), reaction time (RT) for lower limbs (legs) measured in second; and 

punch frequency (PF), which presents the number of punches/secs, within each group of 

study: the experimental group and control group, taken from measurements during three 

rounds x 3 minutes in pre-test and post-test data.  
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Table 2. Descriptive statistics and difference of RT, and PF parameters for pre-test and                  

post-test data for within each group, experimental and control group. 
Group Paramet

er 

Mean ± SD   

Pre-test 

Mean ± SD  

Post-test 

Absolute 

change 

Percentage of 

change 

Average of 

changes in 3 

rounds (%) 

 

Experimental 

 

RT1A 0.6360±0.11077 0.4854±0.10878 0.1506 23.74 
 

20.35% 
RT 2A 0.6257±0.08339 0.5301±0.7984 0.0956 15.28 

RT 3A 0.6000±0.04569 0.4678±0.4239 0.1322 22.03 

 

Control 

 

RT 1A 0.6310±0.115 0.5902±0.11689 0.0408 6.46 
 

6.51% 
RT 2A 0.6160±0.959 0.5767±0.9734 0.0393 6.34 

RT 3A 0.6078±0.040 0.5668±0.4508 0.0410 6.74 

 

Experimental 

 

PF 1 1.3378±0.24160 1.5831±0.20298 0.2453 15.49 
 

20.28% 
PF 2 1.3273±0.33577 1.6124±0.31082 0.3451 21.40 

PF 3 1.3456±0.10713 1.7433±0.12440 0.4177 23.96 

 

Control 

 

PF 1 1.3454±0.25304 1.4221±0.27584 0.0767 4.98 
 

4.20% 
PF 2 1.3363±0.39875 1.4256±0.36459 0.0893 6.26 

PF 3 1.3567±0.08031 1.3783±0.10583 0.0216 1.37 

 

Experimental 

 

RT 1L 0.6334±0.5926 0.5304±0.08378 0.1030 16.20 

17.71% RT 2L 0.6227±0.04742 0.5127±0.05036 0.2100 17.67 

RT 3L 0.6038±0.04320 0.4875±0.04027 0.1163 19.26 

 

Control 

 

RT 1L 0.6476±0.04857 0.5962±0.04853 0.0514 7.93 
 

6.38% 
RT 2L 0.6173±0.04278 0.5783±0.04172 0.0390 6.32 

RT 3A 0.5938±0.01793 0.5647±0.01997 0.0291 4.90 

Source: Authors. 

Table 3 gives the statistics and difference of biomechanical variables reaction time 

(RT) for upper limb (arms), reaction time (RT) for lower limbs (legs) and punch frequency (PF) 

between two groups, experimental and control group, taken from each phase of 

measurements, and their respective rounds.   

 

Table 3. Descriptive statistics and difference of reaction time (RT) for arms, legs and punch 

frequency (PF) parameters for both groups. 
Parameter Mean ± SD             

Exp. Group 

Mean ± SD                        

Cont. Group 

Absolute 

change 

Percentage 

of change 

Average of changes 

in 3 rounds (%) 

RT 1A(pre-test) 0.6360±0.11077 0.6310±0.115 0.0050 0.78  

1.04% RT 2A(pre-test) 0.6257±0.08339 0.6160±0.959 0.0017 1.55 

RT 3A(pre-test) 0.6000±0.04569 0.6078±0.040 0.0078 0.78 

RT1A(post-test) 0.4854±0.10878 0.5902±0.1168 0.1048 17.76  

14.43% RT2A(post-test) 0.5301±0.7984 0.5767±0.9734 0.0466 8.08 

RT3A(post-test) 0.4678±0.4239 0.5668±0.4508 0.0990 17.46 

PF1(pre-test) 1.3378±0.24160 1.3454±0.2530 0.0076 0.56  

0.68% PF2(pre-test) 1.3273±0.33577 1.3363±0.3987 0.0085 0.64 

PF3(pre-test) 1.3456±0.10713 1.3567±0.0803 0.0111 0.82 

PF1(post-test) 1.5831±0.20298 1.4211±0.2758 0.1620 10.23  

14.25% PF2(post-test) 1.6124±0.31082 1.4256±0.3645 0.1868 11.58 

PF3(post-test) 1.7433±0.12440 1.3783±0.1058 0.3650 20.93 

RT 1L (pre-test) 0.6334±0.5926 0.6476±0.0485 0.0142 2.19  

1.8% RT 2L(pre-test) 0.6272±0.04742 0.6173±0.0427 0.0099 1.64 

RT 3L(pre-test) 0.6038±0.04320 0.5938±0.0179 0.010 1.66 

RT 1L(post-test) 0.5304±0.08378 0.5962±0.0485 0.0658 11.04  

11.98% RT 2L(post-test) 0.5127±0.05036 0.5783±0.0417 0.0656 11.34 

RT 3L(post-test) 0.4875±0.04027 0.5647±0.0199 0.5647 13.68 

Source: Authors. 

Table 4 reports the independent samples t-test results for the pre-test and post-test data 

for experimental and control group. 
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Table 4. Independent samples t-test for the post-test data for experimental and control groups. 
Parameter Levene’s test 

sig. 

Mean 

Experimental 

Mean   

Control 

Percentage     

of change 

t-value Sig. 

p-value 

RT Arm  0.275 0.4944 0.5779 14.45% 0.562 0.000 

PFreq. 0.100 1.6462 1.4086 14.43% -3.443 0.001 

RT Leg 0.305  0.5102 0.5797 11.98% -2.125 0.039 

Source: Authors. 

 
Discussion 

 

Based on the results for the biomechanical variables reaction time (RT Arm) for upper 

limb, reaction time (RT Leg) for lower limbs and punch frequency (PF) between two groups, 

experimental and control group, are taken from each phase of measurements, and their 

respective rounds. From the comparisons of results of table 2 for the pair of variables within 

group of pre-test and post-test data for experimental and control groups, it can be concluded 

that for: The results of pre-test and post-test taken in each round for every biomechanical 

variable:  RT Arm, RT Leg and PF, absolute change and respective percentage of change, as 

well as the average of percentage changes in three rounds taken in total. 

The results reported in table 2 are related to the pre-test and post-test measurements 

within the same group of study. Reaction time (RT) arm for experimental group has changed 

considerably in average a value of 20.35%, compared to the value of 6.51 % average of the 

control group.   

For the punch frequency (PF) variable, it is noticed that there is a considerable 

improvement in posttest data, in average value of 20.28% change, compared to the small 

increase with an average value of 4.20% change found in the control group.  

The last variable reaction time (RT) leg compared for pre-test and post-test data in 

experimental group, gives a value of improvement 17.71% in average, showing for a steady 

increase in the values of this variable, compared to the increase of 6.38% at the other group.  

Table 3 describes the results of pre-test and post-test data taken in each round within 

the same group of study. For the pre-test data, the results show for a small change in TR arm, 

the change of 1.04% is only a small insignificant change, which shows that both groups have 

started training under the same conditions, as far as the biomechanical parameters of 

evaluations are concerned. The post-test results lead to visible improvements of reaction time 

with 14.43% average value of percentage in three rounds together.  

Regarding to the punch frequency, from the pre-test measurements, it can be seen that 

the respective values give an average of 0.68% change for this phase of study. Whilst the 

results for the post-test data PF, give an average difference in the value of 14.25%, almost in 

similar values improvement or close to TR arm post-test data.  

The results for the third variable of RT for the lower limb, leg, show a very small 

percentage of 1.8 % average value, which results in a small difference between two groups, 

although it is negligible, and as such it doesn’t matter, that’s why the group will be considered 

to start the training phase without fundamental changes in the parameters that will be 

evaluated. The post-test results for RT leg give a clearer vision of the values that have 

changed, which taken as an average, show that this difference in average percentage changes 

in the three rounds is 11.98 and a significant change from baseline values of this variable.  

The results for the independent samples t-test in table 4 have shown the significance 

through the Levenie’s test. Since the significance values for RT arm: p = 0.275 > 0.05, for PF: 

p = 0.100 > 0.05 and for RT leg: p = 0.305 > 0.05, respectively verified that the equal 

variances are not significant, this implies that equal variances assumed. The t-values and their 

respective significance for all parameters: t (7) = 0.562; p < 0.05; t (7) = -3.443, p = 0.001< 

0.05, and t (7) = - 2.125 and p = 0.039 < 0.05, confirmed that all the differences between 
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experimental and control groups are statistically significant. The results confirm that there is a 

significant difference between post-test data of the experimental group and the control group 

(p < 0.05). 

From the comparison of the results taken from tables 2 and 3, it is noticed that the 

post-test results of the experimental group are much better than the control group; more 

specifically, the improvement in reaction time RT arm of the experimental group is 3.13 times; 

for punch frequency this improvement is 4.83 times and for RT leg the improvement is 2.78, 

by summarizing the experimental group in total 3.6 times better than the control group.  This 

study revealed that the dominant right hand was faster compared to the non-dominant left 

hand for most elite Albanian boxers.  

The results of this study are in accordance with previous research when studying 

simple RT28. The results of this study for skilled elite boxers are in line with the previous 

study, which showed that the level of experience has a significant effect on the visual motor 

RT of boxers and leads to a decrease in response time for both investigated types of punches, 

performed with both and right hands20. The results of this study are in accordance with 

another study which has reported that the right-hand RT improved significantly, and a week’s 

boxing training can be improved physical performance1. Another study which compared the 

visual simple RT performances of boxers and wrestlers has concluded that boxing training is 

more effective in shortening RT performance, compared to wrestling training7.  

The results of this study are also consistent with those of other investigations. These 

studies have shown that RT presented by elite boxers differs according to the punch technique 

exerted and RT is crucial for successful performances in combat sports21 and that in daily 

training, attention should be paid to upper limbs strength and core strength, which is the only 

way for boxers to have a correct body posture when punching29. Another study examined the 

activity profile of high-level boxing performance had revealed that explosive boxers had 

higher effectiveness of head punches30. 

Many coaches have to use different training techniques to improve performance in 

training and speed. Speed, agility and quickness (SAQ) exercise are a modern training system 

that results from the integration of various physical activities. The results of this study are in 

line with the previous study which reported that there was a significant effect between SAQ 

training on the speed of RT of the arms and legs23. In a boxing training program, the 

coordination between eyes and hands is a key factor required for different actions, and this 

may lead to an improvement in a player’s performance.                  

Thus, fit light training method plays an important role in improving the performance 

and physical health of elite Albanian boxers. Based on the data obtained, applying fit light 

training method is very effective in reducing reaction time for arms and legs, and in 

increasing punch frequency at elite Albanian boxers.  

 
Conclusions 

 

Fit Light is an innovative training system that improves reaction time, reflexes, 

cognitive body functions, and hand-eye coordination in sports. It records performance data 

and provides immediate feedback, enabling athletes and trainers to set achievable goals and 

enhance abilities before competition races. From the comparison of the basic boxing and fit 

light training methods for improving RT and punch frequency (PF) of elite Albanian boxers, it 

can be concluded that fit light training method was efficient in terms of biomechanical 

variables. The fit light training method is highly effective for training all boxers, including 

elite ones, in sports requiring speed, agility, flexibility, and quick reaction time, and as such it 

is advised for other sports which require rapid reflexes. The dominant right hand was found to 

be faster than the non-dominant left hand in most of Albanian elite boxers. This method 
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reduces reaction time and increases punch frequency and can be applied to other sports by 

comparing control groups, because it helps athletes become better before they complete a real 

competition. By using another control group as a comparison, we expect and believe that this 

study will assist future research in proving and applying this training strategy in sport 

performance. 

 

Limitations of the study 
 

However, there are some limitations which need to be validated for future research. 

These limitations include: the size of the sample used, so it is necessary to involve a wider 

sample size, including boxers, kick boxers, and wrestling of different ages and weights, to see 

the results over a longer period of time and to reduce comparisons between them.  
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