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ABSTRACT 

Study aim(s): This study aimed to investigate the effects of a judo training program based on the Tabata 

protocol on hematological and biochemical parameters (hemoglobin (HGB), hematocrit (HCT), high-density 

lipoprotein (HDL), low-density lipoprotein (LDL)) in female judoka. 

Methods: The research involved 16 elite female judokas with an average age of 18.20±1.30 years. The 

participants underwent a training program adapted to the Tabata protocol five days a week for six weeks. Blood 

measurements were taken at both the beginning and the end of the training program. Data analyses were 

conducted using the SPSS 22.0 software. The Wilcoxon Signed-Rank Test was employed to assess differences 

between pre-test and post-test measurements, and the results were evaluated at a significance level of p<0.05. 

Results: Notable differences were observed in body weight and body mass index when analyzing physical 

parameters (p<0.05). Significant changes were detected in hemoglobin, hematocrit, and LDL levels, while no 

significant difference was found in HDL levels (p<0.05). 

Conclusion: The athletes’ age and training levels were appropriate for the judo training program based on the 

Tabata protocol. Significant changes were noted in hemoglobin, hematocrit, and LDL levels following the 

effective application of the protocol, while HDL levels remained stable within the normal range (p<0.05). 
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INTRODUCTION  

In today’s world, the concept of time has 

become much more valuable. As a result, people are 

searching for ways to achieve knowledge, success, and 

physical performance in less time. The idea of 

increasing sporting success and physical performance 

with shorter training periods has therefore also gained 

attention.  

Typically, HIIT is defined as submaximal 

training performed at an intensity of approximately 85-

95% of the maximal heart rate [1]. According to 

another definition, HIIT is generally recognized as a 

type of training that consists of short bursts of high-

intensity exercise followed by short rest periods and 

usually takes less than 30 minutes to perform [2]. 

HIIT is a form of training widely used among 

athletes to further improve their already high levels of 

physical activity. There is also considerable interest in 

this type of training among amateur athletes [3]. One 

of the main advantages of this form of training is that 

it is short in duration and includes different types of 

exercises, which prevents it from becoming 

monotonous [4]. HIIT has also been suggested to be a 

more enjoyable and attractive form of training 

compared to moderate-intensity continuous training 

used for weight loss [5]. 

The Tabata protocol is a type of high-intensity 

interval training first introduced by Tabata and 

colleagues [6]. The Tabata training protocol consists of 

20 seconds of high-intensity work followed by 10 

seconds of passive rest, repeated for eight rounds. This 

training protocol has been shown to increase caloric 

expenditure and improve aerobic and anaerobic 

fitness, regulate blood parameters, and can be safely 

used even in sedentary individuals [7]. 

Tabata training, a form of HIIT (high-intensity 

interval training), has attracted the attention of sports 

science not only for its effects on physiological 

parameters and performance but also for its 

characterization as a training protocol in which 

athletes maintain performance above 90% of VO2 max 

for prolonged periods [8].  

The Tabata workout protocol consists of eight 

rounds of 20-second bursts of maximum effort 

followed by 10-second rest periods, totaling just four 

minutes of training [9,10]. One of the most significant 

advantages of Tabata workouts is that they can be 

performed with minimal equipment, making this 

protocol a more accessible and cost-effective option 

compared to traditional HIIT workouts [11,12]. 

The literature review revealed that, although 

many studies have investigated the effects of HIIT on 

hematologic and biochemical parameters, few studies 

have specifically examined the Tabata training 

protocol. It was also observed that, while some studies 

addressed the Tabata protocol, the content generally 

involved protocols that were not specific to any 

particular sport or discipline [13,14].  

This study provides an opportunity to examine 

more clearly the effects of a training program 

specifically designed for judo on biochemical and 

hematological parameters. Furthermore, the literature 

does not sufficiently focus on elite female judokas. In 

this context, our study aimed to investigate the effects 

of a judo-specific Tabata training program on selected 

biochemical and hematological parameters.  

METHODS  

Research design  

This study was conducted as quantitative 

research. First, a descriptive literature review was 

carried out, and relevant concepts were explained. 

During the field research phase, data used to test the 

research questions and verify the research hypotheses 

were collected through an information form, height 

and weight measurements, and motor skills tests. 

Finally, the findings obtained from the statistical 

analysis of the research data were interpreted and 

compared with the results of similar studies in the 

literature. 
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Study sample 

Sixteen elite female judokas, aged 18.20±1.30 

years and actively practicing judo, participated in the 

study. The inclusion criteria required that participants 

be ranked within the top seven in the Türkiye 

Championships and have a minimum training age of 

six years. Of the judokas included in the study, 10 

competed in the lightweight category, 4 in the 

middleweight category, and 2 in the heavyweight 

category. 

Data collection tools 

Weight measurements of the participating 

athletes were taken using a pharmacy-type electronic 

scale with a sensitivity of 100 g (GOMAX Digital 

Scale). Height was measured in anatomical posture, 

barefoot, using a tape measure with a sensitivity of 

0.01 cm. Age information was obtained from the data 

provided in the information form completed by the 

athletes. Blood samples were collected from the elite 

female judokas twice, before and after the six-week 

study, at Private Konya Anıt Hospital. Care was taken 

to ensure that blood samples were drawn at the same 

time for both the pre-test and post-test. 

Training protocol 

Training sessions were performed five days a 

week for six weeks. Each training consisted of 15 

minutes of warm-up, 20 minutes of judo training 

adapted to the Tabata protocol, 30 minutes of routine 

judo training, and 10 minutes of cool-down. In the 

adapted Tabata protocol, there were four sets in total, 

and each set consisted of 10 movements. Each exercise 

involved 20 seconds of work followed by 10 seconds 

of rest, with a 5-minute rest period at the end of each 

set.  

The applied Tabata protocol was designed 

using movements specific to judo. The training drills 

included uchikomi (non-throwing technique practice) 

in the first set, combined counter-technique work in 

the second set, attack-defense work in the third set, and 

serial throwing work in the fourth set.  Athletes were 

allowed to use any judo technique they preferred, as 

long as it was suitable for the set. Additionally, Tabata 

protocol music was used throughout the training 

sessions. 

Data analysis  

The normality of the data was tested using the 

Shapiro-Wilk test, which indicated that the data were 

not normally distributed. In the pre-post-test research 

design, arithmetic means and standard deviations were 

calculated, and Wilcoxon Signed Rank Test was used 

to compare differences between the test averages of the 

groups. The significance level was set as p<0.05, and 

all analyses were performed using SPSS 22.0 program. 
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FINDINGS 

Table 1. Height, weight, and BMI of elite female judoka participating in the study 
Variables Gender Measurements N X̄ SD p 

Height (cm) Female 
 Pre-test     16   158 3.15 

- 
  Post-test     16  158 3.15 

Weight (kg) Female 
Pre-test 16 53.81 2.22 

.041* 
Post-test 16 50.75 2.72 

BMI  Female 
Pre-test 16 20.82 0.70 

.025* 
Post-test 16 19.64 0.96 

* p<0.05, cm: centimeter, kg: kilogram, BMI: Body Mass Index

Table 1 shows the descriptive statistics of the 

elite female judokas who participated in the study. 

Significant decreases were observed in weight and 

BMI values between the pre-test and post-test 

measurements (p<0.05). 

 

Table 2. Pre-test and post-test HDL and LDL levels of elite female judoka participating in the study 

Variables Gender Measurements N X̄ SD p  

HDL (mg/dL) Female 
Pre-test 16 52.86 9.64 

   .071 
Post-test 16 57.55 12.43 

LDL (mg/dL) Female 
Pre-test 16 60.02 10.75 

.047*  

Post-test 16 53.08 14.95 

* p<0.05, mg/dL: milligram/deciliter      

Table 2 shows the HDL and LDL values of the elite 

female judokas who participated in the study. No 

significant difference was observed in HDL levels, 

whereas LDL levels showed a statistically significant 

decrease (p<0.05). 

 

Table 3. Pre-test and post-test HGB and HCT levels of elite female judokas participating in the study 

Variables Gender Measurements N X̄ SD p  

HGB (g/dL) Female 
Pre-test 16 13.46 1.93 

.035*  
Post-test 16 16.12 1.19 

HCT (%) Female 
Pre-test 16 41.01 2.62 

.044*  
Post-test 16 45.24 3.16 

* p<0.05, g/dL: gram/deciliter   

   

Table 3 shows the HGB and HCT values of the 

elite female judokas who participated in the study. A 

statistically significant increase was observed in both 

HGB and HCT levels (p<0.05). 
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DISCUSSION 

Hematological values play an important role 

in regulating physiological responses, including 

adaptation to exercise, cardiovascular function, and 

overall physical and physiological balance. During and 

after intense exercise, hematologic values may vary 

depending on factors such as training status, gender, 

age, environmental conditions, and nutrition. Such 

changes are commonly observed in athletes as a result 

of prolonged or intense exercise. 

Prolonged exercise generally leads to an 

increase in hematocrit (HCT) [15].  In our study, 

statistically significant increases were observed in both 

HGB and HCT values following six weeks of judo 

training applied to elite female judokas according to 

the Tabata protocol. Similarly, Büyükyazı and Turgay 

[16] investigated the acute and chronic effects of 

extensive interval training on male athletes and 

reported that eight weeks of chronic exercise resulted 

in a significant increase in HGB values. In a study by 

Belviranli et al. [17], statistically significant increases 

were found in HGB and HCT values of sedentary 

subjects after following HIIT, as measured before, 

immediately after, three hours after, and six hours after 

training. In contrast to these findings, some studies 

have reported significant reductions after 

implementing the training protocols. Demiriz [18] 

observed a statistically significant decrease in both 

HCT and HGB values between pre-test and post-test 

measurements in the group subjected to extensive 

interval training. Yücel [19] applied an eight-week 

chronometric intensive interval program to elite 

volleyball and handball athletes from the Eastern and 

Western regions and reported a statistically significant 

decrease in pre-test and post-test HGB values for the 

Eastern region volleyball team. However, other studies 

have found no significant changes as a result of the 

training protocols. In a study conducted by Schjerve et 

al. [20], no significant difference was found in 

hemoglobin values in any of the three groups 

following resistance and moderate-intensity aerobic 

training. Pehlivan [21] applied endurance training 

under the Tabata protocol to soccer players and found 

no significant difference in hemoglobin values in 

either the experimental or control groups. Considering 

all these results, it is clear that there is no consensus in 

the literature, and further research is needed. 

Exercise has been reported to contribute 

positively to lipid and carbohydrate metabolism, often 

resulting in decreases in LDL and increases in HDL 

[22]. In our study, a significant decrease in LDL levels 

was observed, while HDL levels increased, although 

the change was not statistically significant. Similarly, 

Schjerve et al. [20] observed a statistically significant 

decrease in LDL levels following resistance and 

moderate-intensity aerobic training. However, Wisloff 

et al. [23] divided patients with heart failure into two 

groups: an aerobic interval training group and a 

moderate-intensity continuous training group. At the 

end of the 12-week study, no significant differences 

were observed in LDL or HDL levels between the 

groups. Sugiura [24] examined the effects of HIIT on 

insulin sensitivity in individuals with a family history 

of type 2 diabetes and reported that two weeks of HIIT 

training did not result in any significant difference in 

HDL or LDL levels. Similarly, Topçu [25] found that 

12 weeks of Tabata exercise in sedentary women did 

not produce statistically significant changes in LDL or 

HDL pre-test and post-test values. In the study 

conducted by Demiriz [18], no statistically significant 

difference was observed in HDL levels between pre-

test and post-test results in the intensive interval 

training group. Tizar [13] also examined the effects of 

interval training on biochemical and hematological 

parameters in elite athletes and found no significant 

differences in HDL or LDL values. Jones [26] reported 

no significant reduction in LDL levels after HIIT 

training; five out of six participants were reported to 

have high HDL levels.  
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CONCLUSION 

In conclusion, this study shows that a Tabata 

training protocol specifically designed for judo leads 

to a statistically significant increase in HGB and HCT 

values and a significant decrease in LDL value in elite 

female judokas, while HDL values increased, though 

not significantly. These changes are believed to be 

influenced by the content of the training as well as the 

age and gender of the participants. 
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