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Abstract

Kickboxing is a sports branch that is popular in combat sports and is important in tecnic-tactic during the 

competition, the proficiency of the motor skills of the athletes, as well as the strength and flexibility of these 

motor skills to establish superiority against the opponent. Aim of this study, 8-week maximal strength exercises 

were carried out to determine the effects of amateur kickboxers on strength and flexibility motor skills, as well as 

the changes in blood parameters. Our study included 24 athletes actively participating in sports in Kayseri 

province. The experimental group consisted of 12 male athletes with an average age of 19.1±0.88, while the 

control group consisted of 12 male athletes with an average age of 19.57±0.48. In the 8-week period, strength 

exercises were applied to the experimental group 2 days a week in addition to the branch training, and no 

strength training program was planned for the control group, and they continued their existing branch training. 

Pre-test and post-test measurements were taken from the athletes Body weight (BW), body mass index (BMI), 

hand and leg strength, flexibility, total cholesterol (TC), low-density lipoprotein (LDL), high-density lipoprotein 

(HDL), glucose and Triglyceride (TG) measurements were taken. At the end of the study, it was found that there 

was a significant difference in BW, BMI, hand and leg strength, flexibility, TK and LDL measurements in the 

experimental group, while there was a significant difference only in LDL values in the control group (p<.05). In 

conclusion, an examination of the results of our study revealed that maximal strength exercises have an effect on 

maximal lifting force values and blood glucose, LDL, and cholesterol levels in kickboxers.  
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INTRODUCTION 

Kickboxing it is stated that its origins were common in America in the 1960s and similar 

forms date back to 2000 years ago in east and West Asia Kickboxing is a sports branch in 

which two athletes fight in the ring within 2 minutes and 3 rounds and aim to win by hitting 

the person opposite in the strongest way in the hand, leg, elbow and knee regions. The 

categories of this branch are called muay thai, European and American style kickboxing, 

Chinese san shou and french savate and differ in various rules (Piepiora et al., 2022). In 

addition to various skills in Kickboxing, it is emphasized that tactics applied correctly are 

important for success (Buse, 2009; Silva et al., 2011). In amateur and professional 

competitions, the importance of physical condition, mental state, technical and tactical 

competition is emphasized (Negrea et al., 2019). In another expression, it is stated that a 

strong anaerobic capacity is required, and that the lower and upper extremities must display a 

strong performance in attack and defense (Ouergui et al., 2014; Ouergui et al., 2016).  

In this sport branches, which can cause serious injuries as a result of blows to the head and 

risky areas during the preparation period and the competition period, may encounter some bad 

situations in their physical and mental health in the later stages of their lives (Gartland et al., 

2001; Zazryn et al., 2003). Strength in sports is defined as the ability of the muscle to 

overcome a resistance as a result of stretching and relaxation, and it is stated that it depends 

on the biomechanical feature of the movement and the extent of contraction of the muscles 

involved (Bompa, 2007). Force; It is evaluated in 3 classes as static, dynamic and amortized. 

Flexibility is defined as the ability of the joints to move in the widest possible range. 

Flexibility is an important motor skill in achieving results in individual or team sports 

(Ramsay, 2015).  

The examination of the effect of performance on the hormonal, biochemical and physiological 

status kickbox branches showed that the plasma levels of growth hormone, testosterone, 

cortisol, glucose, and some of biochemical parametres were raised after a simulated 

kickboxing match and training period (Ouergui et al., 2016). According to a statement, fight 

sport branches effect blood parameters, heart rate and lactate level (Benekeet et al., 2004). It 

has been statement that blood parameters influence the type and HITT of the exercise, while 

exercise practice also effects biochemical parameters (Karadağ et al., 2018).  

Physiological changes occur acutely and chronically in individuals who train (Fox, 1999). 

Cholesterol is a substance in the blood that is similar to insoluble fat under normal conditions. 

When combined with cholesterol and protein, it turns into lipoprotein. Types of lipoproteins; 

It is divided into low density (LDL), high density (HDL), VDL, IDL, chylomicron. Regular 

physical activities increase HDL and decrease LDL (Merteens & Holvoet, 2001).  Strenght 

exercise can be effect some of bichemical blood parameters and increase level of blood 

parameters glucose, lactate, HDL, LDL etc.  (Smilios et al., 2003). Exercise is effect 

hematologic and according to a statement type of exercise can influence biochemical blood 

parametres and body composition (Guyton & Hall, 1996).  Triglyceride (TG) is a type of lipid 

found in the blood. High lipid levels in the blood indicate cardiovascular risk factors. TG, 

which is stored as an energy source in adipose tissue, can be used as an energy source in 

muscles and other tissues (Çetinkalp, 2017). Glucose is retained by the brain, skeletal 
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muscles, the rest by the kidney, internal organs, erythrocytes, and other tissues, and during 

exercise, glucose enters muscle cells (Steppel & Horton, 2008). 

Aim of this study, it was conducted to determine the effect of strength exercises on strength, 

flexibility and blood parameters (Cholesterol, HDL, LDL, TG, Glucose) in male amateur 

kickboxers, It is believed that the results of our research will contribute to the organization 

and implementation of training programs for kickboxing coaches. Furthermore, in terms of its 

contribution to the literature, it will be beneficial for sports scientists working in the field of 

strength training, providing a reference for their research. 

H1: There were differences between the experimental and control groups in body 

composition, strength performance, and flexibility measurements as a result of strength 

training. 

H2: There were differences between the experimental and control groups in some selected 

blood parameters as a result of strength training. 

METHOD 

Research Model 

The study was designed as a pre-test and post-test with experimental and control groups. 

Twenty-four athletes actively participating in kickboxing in Kayseri province were included 

in our study. In this research, power analysis was performed using G*Power 3.1 program to 

determine the sample size. In the analysis, t test (paired samples t-test) was selected for the 

dependent groups as the statistical test. The effect magnitude was determined as d=.60, which 

is considered to be moderate according to Cohen's classification. Significance level was taken 

as α=.05 and statistical strength (1-β)=.80. As a result of a priori power analysis, it was 

determined that the minimum sample size required in the study should be 24 participants. The 

experimental group consisted of 12 male athletes with an average age of 19.1±.88, and the 

control group consisted of 12 male athletes with an average age of 19.57±.48. In our study, 

over an 8-week period, the experimental group received strength training twice a week 

(Tuesday-Thursday), in addition to their regular training, with one day of rest between 

training sessions and training times of 3:00 PM. Prior to the administration of the physical 

measurement tests, athletes were adjusted to a standardized relative intensity of 65% 

maximum heart rate at the cardiovascular stage for the warm-up protocol. For the protocol-

specific activity prior Before these training sessions, necessary active warm-up exercises 

were performed to prevent injuries and prepare for the load, and nutritional status was 

optimized before the training program. The control group did not receive any strength 

training program and continued with their existing regular training. Informed consent forms 

were completed by the participating athletes, and necessary permissions were obtained from 

their families and club management. 

Research Group 

Experimental group in our study; 12 non-elite kickboxers with an average age (19.18±.876 

years) and an average height (176.18±3.842cm) participated on a voluntary basis. Before the 

research, the participants were informed and the study started. The control group consists of 
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12 male athletes with an average age (19.57±.485 years) and an average height 

(179.54±2.761).  

Data Collection Tools 

Physical performance measurements (height, body weight, BMI): For the height measurement 

of the participants in the study, Vestel Vfit brand smart scales were used for body weight and 

BMI measurements, a height meter fixed to the wall with a measurement accuracy of 0.1 

Bench Press: In the measurements, the maximum load that the participants can lift on the 

Decathlon brand weight bench was calculated and 2 applications were requested, and the 

highest value was recorded with kilogramme (Pijnappels & Burg, 2007). 

Right and Left Hand Grip: Yissone brand device was used for hand grip strength 

measurements, and the highest grade was recorded in kg at the end of 2 repetitions (Verstrate 

et al., 2007). 

Leg Press: In our research, was used for leg strength measurements ‘diesel evog’ brand legg 

press weight device, after two repetitions and the best value was recorded with kilogramme 

(Pijnappels & Burg, 2007). 

Flexibility Measurement: Athletes performed 2 trials on a flat surface using a flexibility 

bench, and the best grade was recorded in santimeter (Verstrate et al., 2007). 

Blood Analysis: Before blood sampling from the experimental group, appropriate information 

was provided, and necessary hygiene rules were observed to reduce the risk of infection. 5 cc 

blood samples were taken from both groups on the first day before the training program began 

and on the last day after the training programs, ensuring the patient was fully rested and 

comfortable. Blood measurements were taken from the inside of the right arm (with a 

tourniquet applied 10-15 cm from the top). The collected blood samples were analyzed in an 

authorized laboratory and transferred to the E-pulse application by a specialist healthcare 

professional. 

Table 1. Training schedule  

Type of Exercise Weeks Intensity Repetition Rest of time (min) 

Leg Extension 

1
st
,
 
2

nd
, 3

rd
 

85% 5 3 

Squat 85% 5 3 

Bench Press 85% 5 3 

Dumbell Curling 85% 5 3 

Leg Extension 

4
th

,
 
5

th
,
 
6

th
 

90% 3 2 

Squat 90% 3 2 

Bench Press 90% 3 2 

Dumbell Curling 90% 3 2 

Leg Extension 

7
th

, 8
th

 

95% 2 1 

Squat 95% 2 1 

Bench Press 95% 2 1 

Dumbell Curling 95% 2 1 

Data Analysis 

SPSS 22 program was used in the analysis of the findings in the study. In the study, 

Descriptive statistics (mean±standard deviation) were used tosummarize the demographic 

characteristics and physical performance parameters of the participants. To examine the 
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normality of the data distributions, Shapiro-Wilk test was applied. As the data were found to 

be normally distributed, parametric tests were used for further analyses. For the comparison 

of pre-test and post-test results within the same group, paired samples t-tests were 

conductedIn blood measurements, it was found that the data did not show normal distribution 

and Wilcoxon Signed Rank test was used that is data, which is one of the non-parametric 

tests. The significance level was set between p<.01-.05. 

FINDINGS 

Table 2. Body composition, strength and flexibility measurements of the experimental group 

Variable Test Min. Max. Mean SD. t p 

Body Weight
cm

 
Pre-test 67.55 79.60 73.59 3.387 

3.689 .004* 
Post-test 65.61 80.80 72.51 4.424 

BMI
kg/m2

 
Pre-test 22.15 25.92 23.71 1.163 

3.752 .004* 
Post-test 21.74 25.41 23.36 1.222 

Bench Press
kg

 
Pre-test 72.50 92.50 78.95 5.795 

-4.400 .001* 
Post-test 75.00 97.50 83.40 2.397 

Right Hand 

Grıp
kg

 

Pre-test 32.0 40.51 39.27 3.926 
3.597 .005* 

Post-test 34.0 41.68 41.27 3.663 

Left Hand 

Grıp
kg

 

Pre-test 30.0 38.0 34.27 2.327 
5.221 .000* 

Post-test 31.0 41.0 36.63 2.618 

Leg Press
kg

 
Pre-test 115.0 172.5 143.86 20.065 

7.402 .000* 
Post-test 117.5 175.0 148.40 20.616 

Flexibility
cm

 
Pre-test 31.20 38.20 35.01 1.823 

2.254 .048* 
Post-test 32.90 41.90 36.15 1.932 

*p<.05, BMI=Body Mass Index, (Experimental Group, n=12) 

When the data in Table 2 were examined, it was determined that there were significant 

changes in favor of the experimental group in body weight (cm), BMI (kg/m2), bench press 

(kg), right and left hand grip strength, leg press (kg), and flexibility (cm) performance 

measurements (p<.05). 

Table 3. Measurement of blood parameters (experimental group)  

Variable Test Min. Max. Mean SD. t p 

Cholesterol
mg/dL

 (Total) 
Pre-test 80 145 113.54 .874 

-2.324 .020* 
Post-test 79 141 108.27 7.716 

HDL
mg/dL

 
Pre-test 74 119 102.90 12.707 

-1.612 .107 
Post-test 77 124 105.63 12.524 

LDL
mg/dL

 
Pre-test 69 91 78.63 6.622 

-2.117 .034* 
Post-test 69 89 76.36 5.766 

Triglyceride
mg/dL

 
Pre-test 91 135 111.81 13.991 

-.402 .687 
Post-test 93 148 110.45 17.136 

Glucose
mg/dL

 
Pre-test 71 98 85.00 8.625 

-1.619 .024* 
Post-test 70 93 83.18 8.340 

*p<.05, HDL=High Density Lipoprotein, LDL=Low Density Lipoprotein, (Experimental Group n=12) 

Examine data of Table 3, it was found that there was a significant change in cholesterol
mg/dL

, 

LDL
mg/dL

 and Triglyceride measurements in the blood measurements of the experimental 

group (p<.05). There are no significant change was found in HDL
mg/dL

 and Glucose
mg/dL

 

measurements (p>.05). 
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Table 4. Body composition, strength and flexibility measurements of the control group 

Variable Test Min. Max. Mean SD. t p 

Body Weight
cm

 
Pre-test 55.1 81.9 63.75 3.378 

-2.784 .425 
Post-test 50.4 83.2 61.84 2.985 

BMI
kg/m2

 
Pre-test 17.5 24.3 22.7 1.933 

-2.275 .125 
Post-test 17.1 23.9 22.4 1.128 

Bench Press
kg

 
Pre-test 73.5 89.5 77.5 6.854 

-1.874 .652 
Post-test 74.2 93.4 77.9 5.865 

Right Hand Grıp
kg

 
Pre-test 28.0 48.0 31.5 5.814 

-5.541 .184 
Post-test 24.0 48.0 27.6 4.985 

Left Hang Grıp
kg

 
Pre-test 29.0 47.0 3.4 5.245 

-6.378 .632 
Post-test 25.0 47.0 34.9 5.189 

Leg Press
kg

 
Pre-test 121.5 168.5 139.4 18.454 

-5.951 .057 
Post-test 123.1 170.1 147.8 17.112 

Flexibility
cm

 
Pre-test 30.40 39.80 33.90 1.452 

-1.781 .291 
Post-test 34.54 43.70 37.40 .980 

*p<.05, BMI= Body Mass Index, (Control Group, n=12) 

Examining of Table 4 (control group n=12), there are no significant change was found in 

body weight
kg

, BMI
kg/m2

, bench press
kg

, right and left hand grip strength, leg press
kg

 and 

flexibility
cm 

measurements (p>.05). 

Table 5. Blood analysis results of control group 

Variable Test Min. Max. Mean SD. t p 

Cholesterol
mg/Dl

 (Total) 
Ön-test 88 137 109.47 1.852 

-2.755 .174 
Son-test 86 137 105.75 5.619 

HDL
mg/dL

 
Ön-test 73 119 104.12 9.111 

1.721 .635 
Son-test 81 123 105.63 8.154 

LDL
mg/dL

 
Ön-test 79 119 79.97 7.136 

-.951 .005* 
Son-test 75 123 75.69 7.145 

Triglyceride
mg/dL

 
Ön-test 92 115 105.13 9.759 

2.354 .064 
Son-test 95 113 101.45 14.002 

Glucose
mg/dL

 
Ön-test 68 86 75.36 5.853 

1.085 .328 
Son-test 68 89 81.91 5.409 

*p<.05, HDL=High Density Lipoprotein, LDL=Low Density Lipoprotein, (Control Group n=12) 

In the this results; it was found that there was a significant difference in cholesterolmg/dL, 

HDLmg/dL, Triglyceridemg/dL, and Glucosemg/dL values (p>.05) but there is only significant 

different LDLmg/dL measurements (p<.05).  

DISCUSSION AND CONCLUSION 

In this study, which was conducted to determine the effect of 8-week strength exercises 

applied to amateur kickboxers on upper and lower extremity maximal load lifting values, 

flexibility and blood parameters, the findings were discussed by similiar reviewing the 

literature. 

In the findings in Table 2, it was founded that there was a significant change (p<.05) in the 

experimental group (n=12) parameters of VA, BMI, upper extremity arm and hand grip 

strength, and lower extremity measurements. In the control group (Table 4, n=12), although 

there was a change, there was no significant difference (p>.05). In a study on Turkish 

kickboxing national team athletes, it was determined that there was a significant difference in 

body weight measurements. 
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In their study, Kızılca and Okut (2025) observed significant improvements in back strength 

(t=-2.336; p= 0.044) and dominant hand grip strength (t=-2.877; p= 0.018) in the 

experimental group and these improvements supported the post-test results. Beilke et al., 

(2013) found that there was an improvement in the strength performance data of the 

participants after the 8-week exercise program applied. Ambrozy et al., (2022) found that 

there was a significant difference in strength performance measurements of lower and upper 

extremity strength exercises in kickboxers (p<.05). In the same study, similar results were 

taken obtained with our study in flexibility measurements. 

Soykan et al., (2011) did not find that there was a significant difference between the leg 

strength measurements of the participants in their study (p>.05). Akman and Orhan (2020) 

found a difference in leg strength measurements in taekwondo players in their study (p<.05). 

Wirth et al., (2015), similar results were obtained with our current study between 

measurements (p<.05). Ġpek and Korkmaz (2022) found that there was a significant difference 

in flexibility and strength measurements in their study on muay-tai athletes (p<.05). 

There are studies in the literature with similar and different results. It is valid that the planned 

strength exercise protocol has a positive effect on the lifting performance of the athletes. The 

findings in the control group support this statement. However, it is thought that factors such 

as the training protocol of the sample group, the sports history and the level of competition 

(local, national, international etc.), the competition period may be effective in the difference 

in the mists obtained. 

In the findings in Table 3, as a result of the blood analyzes of the athletes in the experimental 

group, it was found that there was a significant change in total Cholesterol, LDL and Glucose 

measurements, while there was a difference in only LDL measurements in the control group 

(p<.05). Jówko et al., (2017) ın their study, they found that there was a significant difference 

in triglyceride, LDL, HDL values. Melnik et al., (2022) found significant changes in 

cholesterol and HDL measurements (p<.05), but no significant change was found in LDL 

values (p>.05). In the smilar study, in which an 8-week exercise protocol was applied with the 

participation of taekwondo players, similar findings were obtained in the measurements of 

Cholesterol, LDL, TG (p<.05) with our current study (Sung et al., 2017). Lobigs et al., (2018), 

it was found that there was a significant difference in LDL measurements (p<.05). In a study 

conducted on combat athletes, it was found that there was no significant change (p>.05) in the 

LDL values of the participants after the exercise program (Reljiç et al., 2016). It is thought 

that diets for match periodic weight reduction in athletes can affect changes in blood 

parameters. 

As a result, it is seen that there is an increase in the maximum strength lift averages of the 

planned strength exercise protocol applied to kickboxers participating in the competitions as 

amateurs. It is thought that when these features are combined with technical training in 

athletes, their performance in competitions may increase. It is thought that the change in 

blood values after the strength exercise program in the experimental group is due to the effect 

of exercise on the human organism, and the difference in LDL values in the control group 

may be due to the effect of exercise on these values. In addition, it is thought that body weight 

control is an important element in this branch, and food consumption, especially in the pre-
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competition period, is effective in the differentiation of blood values. It is believed that the 

results of our research will contribute to the organization and implementation of training 

programs for kickboxing coaches. Furthermore, in terms of its contribution to the literature, it 

will be beneficial for sports scientists working in the field of strength training, providing a 

reference for their research. More detailed studies with different working groups and a larger 

number of subjects are recommended. 

Recommendations 

End of the this study, all of the results commend only this group (male n=12) and can be 

practice similiar others studies. In addition, this qualitative research can be obtained from 

other research methods to obtain more in-depth results.  Nutritional habits should be 

controlled during the period when maximal strength exercises are applied in amateur sports. 

Especially during the pre-tournament preparation period, blood measurements should be 

made and analyzed with the help of experts. Trainers should have knowledge in evaluating 

these parameters and it is recommended to renew their training and nutritional status 

according to the performance status of the athletes. 
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