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Abstract: The aim of the study was to investigate the effect of 8-week bosuball exercises 

on Yo-Yo running performance of soccer referees. A total of 40 active soccer referees 

between the ages of 19-48 participated in the study voluntarily. In the study, Yo-Yo test 

and maximum oxygen capacity (VO2max) obtained from running distances were used to 

determine the aerobic capacity of the participants. The normality of the data was tested 

by Kolmogorov Smirnov test and homogeneity by Levene's test. Paired samples t test was 

used for pairwise comparisons. Descriptive data were presented as mean and standard 

deviation. The results of the Pretest were evaluated, and the participants were 

homogenously divided into control and experimental groups. During 8 weeks, the 

experimental group performed bosuball exercises in the last 30 minutes of their routine 

training while the control group continued their routine training. The results of the study 

showed a significant increase in Yo-Yo running distances and VO2max parameters of the 

experimental group after the intervention. The change between pre and post aerobic 

performance test results was not significant in the control group. Bosuball exercises 

significantly improve aerobic performance of soccer referees. It is recommended to 

include bosuball exercises in the scientifically based training programs of soccer referees.   
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1. Introduction 

Soccer, including combinations of short-term and high-intensity movements (running, sprinting, jumping, etc.) and 

specific actions (passing, dribbling, goal kicking, assisting, etc.), is considered the most popular sports in the world 

(Abraham et al., 2022; Devi & Pandey, 2019). Soccer is played on a larger field in terms of the area where it is played 

among team sports, and aerobic performance during the competition is critical not only for soccer players but also for 

soccer referees to successfully manage the match (Bogibekov, 2023). 

Soccer referees spend approximately 90% of their total energy consumption as aerobic energy (Gomes et al., 2024; Paes 

et al., 2024) and travelling an average distance of 9 km to 12 km per match (Castillo et al., 2018). They also need to make 

quick and accurate decisions and manage the match impartially (Samuel et al., 2020) while performing short-term and 

high-intensity movements such as sudden changes of direction, side and forward sprints (Castillo et al., 2018). Studies 

in the literature have reported that the percentage of moderate-intensity running for soccer referees is higher than for 

other activities, in addition, heart rate (HR) measurements during a soccer match showed a maximum mean exercise 

intensity (HRmax) of approximately 89%, and ∼95% of matches exceeded ≥80% of HRmax (Costa et al., 2013; Castillo 

et al., 2017).  This results in high levels of psychological and physiological stress on soccer referees (Parpa & 
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Michaelides, 2022). The performance of referees in modern soccer depends on strategies to cope with cognitive and 

physiological demands and the correct interaction of these factors (Tiama et al., 2023). In order to manage this critical 

process efficiently, referees need to improve their fitness levels and have high aerobic endurance (Baydemir et al., 2021). 

Aerobic endurance is expressed as the capacity of the heart and lungs to transport oxygen to the muscles, the efficiency 

of the muscles to use this oxygen, and the capacity of the body to sustain long-term activities using oxygen (Sun et al., 

2024). Similarly, accurate assessment of VO₂max through exercise testing protocols such as Bruce protocol has been 

shown to be a reliable indicator of aerobic fitness in soccer players (Demirhan et al., 2014). To increase aerobic 

endurance, many different types of exercises are usually applied with high intensity and short duration / low intensity 

and long duration training (Anhê et al., 2022). These exercises are critical for referees to maximise their performance 

and alleviate their physiological and psychological loads (Franceschi et al., 2024). In addition, having high aerobic 

endurance helps soccer referees to concentrate better on the match, to be able to change places quickly in a fast-paced 

match, and to make more accurate decisions in stressful conditions (Syamsudar & Nurcahya, 2024). Therefore, it is 

thought that training methods such as bosuball exercises, which involve high-intensity repetitive efforts and show 

significant effects on aerobic capacity in a short time, should be used in the training of referees (Loh & Chong, 2018). In 

addition, it has been shown that multicomponent training programs, including agility, are important especially in sports 

disciplines that require change of direction and movement coordination (Demirhan et al., 2017). 

Bosuball exercises contribute to the burning of body fat, improvement of blood circulation, weight control, increase in 

growth hormone and muscle building by accelerating blood circulation in the body (Saeterbakken et al., 2014). Bosu 

exercises are also widely used by people who want to do cardio exercises and increase the strength of the muscles in 

the lower body and core (Sawant et al., 2020). Bosuball exercises significantly increase the heart rate (Bayrakdar et al., 

2020). Therefore, these dynamic movements improve aerobic capacity by challenging the cardiovascular and respiratory 

systems (Turgut et al., 2018). In the literature, bosuball training is mostly focused on balance and strength development 

(Bouzas-Rico et al., 2022; Kurtoğlu et al., 2024; Zemková et al., 2021; Tura et al., 2024), but studies on its effects on aerobic 

performance are very limited. It is an important deficiency that there are not enough studies in the literature for soccer 

where aerobic capacity is so critical in terms of time and distance run. Therefore, the present study is important in terms 

of filling an important gap in the literature. 

In the light of this informations, the aim of this study was to investigate the effect of 8-week bosuball exercises on Yo-

Yo running performance of soccer referees. The study hypothesised that bosuball exercises would significantly improve 

the aerobic performance of soccer referees. 

2. Materials and Methods 

2.1. Research Group  

Forty active soccer referees between the ages of 19-48 years participated in the study voluntarily. G*Power 3.1 software 

was used to determine the number of subjects to participate in the study and the results showed that it would be 

appropriate to conduct the study with at least 32 subjects (effect size r: 0.87, lower and upper critical p: 0.55, true power: 

0.91). The exclusion criteria were as follows; not having an active refereeing history for the last three years, having a 

history of lower extremity injury or surgery, any having injury that restricts their participation in physical activity or 

cardiovascular disease. Participants were included in the study after written informed consent forms were obtained. 

2.2. Research Model 

This single-blind, randomised controlled study examined the effects of 8 weeks of bosuball exercises on Yo-Yo running 

performance of soccer referees. During the first visit, anthropometric measurements of the participants were taken and 

Yo-Yo running test was introduced and detailed information about the study flow was provided. On the following day, 

Yo-Yo running test was performed with all participants. After the completion of the pre-tests, the participants were 

randomised into one of two groups with equal proportions (1:1) using computer-approved software 

(www.random.org) and divided into experimental (n=20) and control (n=20) groups. Participants in the experimental 

group performed bosuball training in the last 30 minutes of their training 2 days a week for 8 weeks. Meanwhile, the 

control group continued their routine training. After the 8-week training period, Yo-Yo running test was performed 

again with all participants for the post-test. All measurements were performed at the same time of day (13.00-15.00) and 
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under similar environmental conditions (temperature ranged from 19 to 22 °C and the humidity from 52 to 60 per cent) 

on an artificial grass field. From the beginning to the end of the study, the investigators responsible for data collection 

were blinded to group assignment. In addition, the researcher responsible for the data analysis completed the analyses 

blind to group assignment on the anonymised data file. Finally, the researchers who applied the training program were 

not included in the data collection and analysis processes. The primary endpoint of the study was the successful 

completion of the post-tests following the 8-week training program; the secondary endpoint was the participants' 

unwillingness to continue the study for various reasons, failure to complete the 8-week training program and the 

occurrence of any injury limiting physical activity during the relevant period. 

2.3. Data Collection  

The training sessions were performed according to the program presented in Table 1. The exercises included in the 

training programs are presented in Figure 1. All exercises were performed in 2 sets with 40 seconds intervals and 20 

seconds rest between repetitions. 

 
Figure 1. Bosuball Exercises 

Table 1. Bosuball Training Program 

Exercise * 1-3 Weeks 3-6 Weeks 6-8 Weeks 

(A) Bridge 8 Rep 10 Rep 12 Rep 

(B) Single Leg Stance 30 s Each Side 40 s Each Side 12 s Each Side 

(C) Mountain Climbers 16 Rep 18 Rep 20 Rep 

(D) Lunge 8 Rep For Each L 10 Rep For Each L 12 Rep For Each L 

(E) V Squat 10 Rep 12 Rep 14 Rep 

(F) Side Squat 8 Rep Each Side 10 Rep Each Side 12 Rep Each Side 

* All exercises are 2 sets with 20 seconds rest between each reps and 40s between each sets. 

2.3.1.Anthropometric measurements  

The body weight of the participants was measured with an accuracy of 0.1 kg using a body composition analyser (Jawon 

Body Composition Analyser Model X-Scanplus II, Seoul, Korea). Height was measured with a Stadiometer (Holtain 

Ltd. Crymych, UK) with an accuracy of 0.1 cm. Both measurements were performed barefoot and in anatomical posture. 

2.3.2. Yo-Yo Running Test and Aerobic Power Calculation 

The Yo-Yo Intermittent Recovery Test Level 1 is a field test for assessing high-intensity exercise performance with short 

duration runs (Krustrup et al., 2015). In the test, each participant performed a series of 20-metre shuttle runs at a pace 

determined by a calibrated audible metronome. There was a standardised rest interval of 5 seconds between shuttles 

(Bradley et al., 2014). The time given for the shuttles was gradually reduced, while the speed was increased. The test 

was terminated when subjects failed to reach the start line twice or when the participant felt unable to complete another 
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shuttle at the specified speed (Castagna et al., 2020). The total running distance obtained was recorded in metres and 

estimated VO2max values were calculated by the following formula (Bangsbo et al., 2008): 

VO2max (ml/kg/min) = Yo-Yo IR1 distance (m) × 0.0084 + 36.4 

2.4. Statistical Analysis Methods 

SPSS 27.0 package program was used for statistical analysis of the data. Due to the sample size (n=40), normality of the 

values was tested by Kolmogorov Smirnov test and homogeneity was tested by Levene's test. It was determined that 

the data had normal and homogeneous distribution. Paired samples t test was used for pairwise comparisons. 

Descriptive data were presented as mean and standard deviation. In all tests, significance level was accepted as p<0.05. 

2.5. Ethics Committee Permission 

Ethics committee approval was obtained from Giresun University Social Sciences, Science and Engineering Sciences 

Research Publication Ethics Committee (protocol no: 2025-03/97). Before data collection, participants were thoroughly 

informed about the study through a detailed presentation and subsequently provided written consent. The research 

was carried out in accordance with the ethical guidelines of the Declaration of Helsinki. 

3. Results 

Demographic information of the referees participating in the study is presented in Table 2. 

Table 2. Demographic information of the participants 

Variables Mean SD Min. Max.  

Age (year) 27.88 6.69 19.00 48.00 

Height (cm) 179.43 5.54 166.00 191.00 

Weight (kg) 71.08 7.24 54.00 83.00 

Training Age (year) 10.18 6.17 5.00 26.00 

BMI (kg/m2) 22.03 1.40 17.04 25.34 

SD: standart deviation; Min: minimum; Max: maximum; BMI body mass index 

Demographic information, anthropometric measurements and aerobic performance parameters obtained from the pre-

test of the control and experimental groups were compared. The results showed that there was no significant difference 

in all parameters of the control and experimental groups (p>0.05) (Table 3). 

Table 3. Comparison of the pre-test results of the control and experimental groups 

Variables 
Experimental 

Mean ± SD 

Control 

Mean ± SD 
t p 

Age (year) 27.90 ± 6.07 27.85 ± 7.42 0.024 0.981 

Height (cm) 178.15 ± 6.78 179.95 ± 5.39 -0.931 0.363 

Weight (kg) 69.90 ± 7.94 72.25 ± 6.45 -0.982 0.338 

BMI (kg/m2) 21.95 ± 1.18 22.28 ± 1.18 -0.927 0.365 

Training Age (year) 10.05 ± 5.88 10.30 ± 6.60 -0.138 0.892 

Yo-Yo (m) 1172.00 ± 142.81 1248.00 ± 146.02 -1.358 0.190 

VO2max (ml/kg/min) 46.02 ± 1.00 46.55 ± 1.10 -1.310 0.206 

SD: standart deviation; BMI: body mass index 

Pre and posttest aerobic performance parameters of control and experimental groups were compared. According to the 

results; pre and posttest Yo-Yo running distance (P=0.000; e.s=.73; change 9.21%) and VO2max parameter (p=0.012; e.s: 

.99; change 2.47%) of the experimental group differed significantly, but there was no significant difference in the control 

group (p>0.05) (Figure 2). 
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Figure 2. Differences in veriables between control and experimental groups in pre and post test 

4. Discussion 

This single-blind, randomised controlled study examined the effect of 8 weeks of bosuball exercises on Yo-Yo running 

performance of soccer referees. The results of the study showed that there was a significant increase in the Yo-Yo test 

running distances and VO2max parameters of the experimental group in which bosuball exercises were included in the 

last 30 minutes of their routine training program for two days a week for eight weeks. In the control group, there was 

no significant difference between the pre-post test results. 

The increasing physical performance level of soccer players (Gonaus et al., 2019; Milanovic et al., 2017) causes an 

increase in internal and external loads not only for themselves but also for the referees during the match (Ai et al., 2020). 

Some studies have suggested that referees are exposed to physiological stress equal to that of a midfielder (D'Ottavio & 

Castagna, 2002) and even higher than some players (Castillo et al., 2016; Yanci et al., 2016) during highly competitive 

competitions. In addition to physiological processes, referees also have decision-making processes that create extra load 

and stress (Bouzas-Rico et al., 2022). This suggests that it is critical for referees to have good physical fitness and aerobic 

endurance similar to soccer players. However, the results of the present study showed that the Yo-Yo running distances 

and VO2max parameters of the participants (Table 2), although all of them were actively refereeing soccer, were 

considerably lower than some studies in the literature. A study of 45 Spanish referees found that they ran 1591.30 ± 

592.43 metres and had a VO2max of 49.77 ± 4.98 ml/kg/min in the Yo-Yo test (Castillo et al., 2016). It can be said that this 

result may be due to the fact that the participants in the current study are mostly at the beginning of their careers and 

their physical fitness levels are low. However, the results of the present study showed that the Yo-Yo running distances 

and VO₂max parameters of the participants (Table 2), although all of them were actively refereeing soccer, were 

considerably lower than some studies in the literature. A study of 45 Spanish referees found that they ran 1591.30 ± 

592.43 metres and had a VO₂max of 49.77 ± 4.98 ml/kg/min in the Yo-Yo test (Castillo et al., 2016). It can be said that this 

result may be due to the fact that the participants in the current study are mostly at the beginning of their careers and 

their physical fitness levels are low. A similar trend was observed in a previous study on U-23 national football players 

from Kyrgyzstan, where VO₂max levels measured in the pre-season period were also found to be relatively low 

compared to international standards (Demirhan et al., 2019). 

On the other hand, Federation Internationale de Football Association (FIFA), Union of European Football Associations 

(UEFA) and national federations systematically evaluate the physical fitness levels of referees within their organisations 

and monitor their training programs (Weston et al., 2012). Of course, it is thought that the development of referees with 

scientific-based training methods will make a significant contribution to the development of soccer. Bosuball training 

is one of these methods, and it is recognised to have outstanding performance in a short time due to high-intensity 

exercises (Prasetyo et al. 2023). In the present study, in order to investigate the effect of bosuball exercises on the aerobic 

endurance of referees, the participants were divided into two groups as control and experimental. Comparison analysis 
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showed that these groups were homogeneous (Table 3). This demonstrated that the effects of bosuball exercises applied 

to the experimental group in the study could be objectively evaluated. 

When the pre-post test results obtained in the study were compared, it was shown that there was a significant increase 

in the running distance and VO2max values of the experimental group, but a similar increase was not observed in the 

control group (Figure 2). This result suggested that bosuball exercises improved core muscles, efficiency of the 

neuromuscular system and running mechanics. This was confirmed by the increase in running distances of the 

experimental group. This result is similar to many studies in the literature (Demir, 2019; Kalra et al., 2021; Prasetyo et 

al. 2023). Turgut et al. (2018) found that bosuball exercises applied to 60 sedentary individuals reduced the percentage 

of fat around the waist and hips and increased lean muscle mass. A similar study on swimmers suggested that bosuball 

exercises had significant improvements in the physical fitness parameters of subjects (Nasr, 2023). The results of this 

study explain and support the significant improvement of running distances in the present study. 

VO2max represents the maximum amount of oxygen that the organism can use during an exercise and is one of the 

important determinants of cardiorespiratory fitness level (Smirmaul et al., 2013). One of the most important methods 

used to improve VO2max is high-intensity interval training (Castillo et al., 2017). In this exercise method, which was 

also used in the current study, short-term high-intensity exercise loads are followed by recovery periods of low intensity 

or passive rest (Oliveira-Nunes et al., 2021). These exercises increase the number and function of mitochondria in 

skeletal muscles, improve the oxygen utilisation capacity of muscle cells and therefore increase the VO2max of the 

organism. Furthermore, intermittent high-intensity exercise increases maximum oxygen capacity through not only 

central (cardiovascular system) but also peripheral (muscle tissue) adaptations (O'Reilly & Wong 2012).  Festiawan et 

al (2021) suggested that high-intensity interval training caused a 40% increase in VO2max. Similarly, in a study 

conducted on men and women, it was found that high-intensity interval training provided a significant increase in 

VO2max (Astorino et al., 2017). Therefore, it can be said that the intermittent and high-intensity character of bosuball 

exercises affected the increase in VO2max levels of the experimental group in our study. 

Although the results of the current research provide important contributions to the literature, it has some limitations. 

The important limitations of the study are that the measurements applied to the participants were not clinical 

applications and the estimated calculation of VO2max values. In addition, external factors such as dietary habits, 

psychological status and sleep patterns of the participants in their daily lives could not be controlled. These individual 

factors have the potential to influence participants' VO2max levels and thus their aerobic capacity. Finally, although the 

bosuball exercises applied to the experimental group seem to contribute to their aerobic capacity, further research is 

needed to understand exactly how they affect the aerobic demands specific to soccer refereeing in the competition 

environment.  

5. Conclusions 

In the study, the effect of bosuball exercises on Yo-Yo running performance and VO2max levels of soccer referees was 

examined and significant increases were observed in both parameters. The findings showed that the intervention had 

a complex effect on the cardiovascular capacity of the soccer referees and improved their fitness levels. The results 

revealed that bosuball exercises would be an effective method to improve the on-field performance of soccer referees. 

In future studies, increasing the sample group and long-term follow-up of the training processes will increase the 

generalizability of the results. It is recommended that bosuball exercises be added to the scientifically based training of 

soccer referees to increase their aerobic capacity. 

Author Contributions: Conceptualization, S.A. and M.Ü.; methodology, S.A., M.Ü., L.A.; software, E.A. and D.C.; validation, S.A. 

E.A..and D.C.; formal analysis, E.A. and D.C.; investigation, S.A. and M.Ü.; resources, E.A. and L.A.; data curation, E.A. and D.C.; 

writing—original draft preparation, S.A., M.Ü., E.A. and D.C.; writing—review and editing, S.A., M.Ü. and L.A.; visualization, E..A.; 

supervision, S.A. and M.Ü.; project administration, S.A., M.Ü. and L.A.; funding acquisition, S.A., M.Ü., L.A. All authors have read 

and agreed to the published version of the manuscript. 

Financial Support: No financial support was received from institutions and/or institutions during the preparation and writing of 

this study.  

Informed Consent: Informed consent forms were obtained from all participants who participated in the study.  



Journal of Sport For All and Recreation, 2025 341 
 

 
 https://dergipark.org.tr/en/pub/jsar 

Declaration of Data Availability: The data is publicly available. 

Acknowledgments: We would like to thank all participants who took part in the study. 

References 

Abraham, B. K., Sathya, P., Paul, J., & Kumar, M. V. (2022). Correlation between neck strength and heading performance in male 

football players. International Journal of Life Science and Pharma Research, 12(6), 132–139. 

https://doi.org/10.22376/ijpbs/lpr.2022.12.6.L132-139  

Ai, K., Oldrich, R., Tan, H., & Xu, P. (2020). Sustainable Innovation in football referee training in Czech Republic. Sustainability, 12(7), 

2821. https://doi.org/10.3390/su12072821  

Anhê, F. F., Zlitni, S., Barra, N. G., Foley, K. P., Nilsson, M. I., Nederveen, J. P., ... & Schertzer, J. D. (2022). Life‐long exercise training 

and inherited aerobic endurance capacity produce converging gut microbiome signatures in rodents. Physiological 

Reports, 10(5), e15215. https://doi.org/10.14814/phy2.15215  

Astorino, T. A., Edmunds, R. M., Clark, A. M. Y., King, L., Gallant, R. A., Namm, S., ... & Wood, K. M. (2017). High-intensity interval 

training increases cardiac output and VO2max. Med Sci Sports Exerc, 49(2), 265-273. 

https://doi.org/10.1249/MSS.0000000000001099  

Bangsbo, J., Iaia, F. M., & Krustrup, P. (2008). The yo-yo intermittent recovery test. Sports Medicine, 38(1), 37–51. 

https://doi.org/10.2165/00007256-200838010-00004  

Baydemir, B., Yurdakul, H. O., & Aksoy, S. (2021). The effect of different training strategies applied to football referees on maxvo2 

and running performance. Pakistan J Medical Health Sci, 15(10), 2933-7. https://doi.org/10.53350/pjmhs2115102933  

Bayrakdar, A., Zorba, E., & Günay, M. (2020). 12-14 yaş tenisçilerde 10 haftalik bosuball egzersizlerininstatik dengeye etkisi. Aksaray 

UniversityJournal of Sport and Health ResearchesASUJSHR, 1(1). 

Bogibekov A. (2023). The effectıveness of methods to increase the fast endurance of main referees in football. Central Asian Research 

Journal for Interdisciplinary Studies, 8(20), 424-428. 

Bouzas-Rico, S., De Dios-Álvarez, V., Suárez-Iglesias, D., & Ayán-Pérez, C. (2022). Field-based tests for assessing fitness in referees: 

a systematic review. Research in Sports Medicine, 30(4), 439-457. https://doi.org/10.1080/15438627.2021.1895787  

Bradley, P. S., Bendiksen, M., Dellal, A., Mohr, M., Wilkie, A., Datson, N., Orntoft, C., Zebis, M., Gomez-Diaz, A., Bangsbo, J., & 

Krustrup, P. (2014). The application of the Yo-Yo intermittent endurance level 2 test to elite female soccer populations. 

Scandinavian Journal of Medicine & Science in Sports, 24(1), 43–54. https://doi.org/10.1111/j.1600-0838.2012.01483.x  

Castagna, C., Krustrup, P., & Póvoas, S. (2020). Yo-Yo intermittent tests are a valid tool for aerobic fitness assessment in recreational 

football. European Journal of Applied Physiology, 120(1), 137–147. https://doi.org/10.1007/s00421-019-04258-8  

Castillo, D., Castagna, C., Cámara, J., Iturricastillo, A., & Yanci, J. (2018). Influence of team's rank on soccer referees' external and 

internal match loads during official matches. The Journal of Strength & Conditioning Research, 32(6), 1715-1722. 

https://doi.org/10.1519/JSC.0000000000002040  

Castillo, D., Weston, M., McLaren, S. J., Cámara, J., & Yanci, J. (2017). Relationships between internal and external match-load 

indicators in soccer match officials. International journal of sports physiology and performance, 12(7), 922-927. 

https://doi.org/10.1123/ijspp.2016-0392  

Castillo, D., Yanci, J., & Cámara, J. (2018). Impact of official matches on soccer referees’ power performance. Journal of Human 

Kinetics, 61, 131.  

Castillo, D., Yanci, J., Casajús, J. A., & Cámara, J. (2016). Physical fitness and physiological characteristics of soccer referees. Science & 

Sports, 31(1), 27-35. https://doi.org/10.1016/j.scispo.2015.11.003  

Costa, E. C., Vieira, C. M., Moreira, A., Ugrinowitsch, C., Castagna, C., & Aoki, M. S. (2013). Monitoring external and internal loads 

of Brazilian soccer referees during official matches. Journal of sports science & medicine, 12(3), 559.  

D'ottavio, S., & Castagna, C. (2001). Analysis of match activities in elite soccer referees during actual match play. The Journal of Strength 

& Conditioning Research, 15(2), 167-171. 

Demir, A. (2019). Comparison of Effect of Balance Disc and Bosu Ball on Ankle Dorsiflexor and Plantarflexor Muscle 

Strength. European Journal of Physical Education and Sport Science, 5(10), 01-11. http://dx.doi.org/10.46827/ejpe.v0i0.2543  

Demirhan, B., Abdurrahmanova, C., Türkmen, M., & Canuzakov, K. (2019). Determination of Some Physical Properties of U-23 Soccer 

Players'. Sci Move Health, 19(2), 136-141. 

Demirhan, B., Botobaev, B., Canuzakov, K., & Geri, S. (2017). Investigation of agility levels according to different sport 

branches. Turkish Journal of Sport and Exercise, 19(1), 1-6. 

Demirhan, B., Cengiz, A., Turkmen, M., Tekbaş, B., & Cebi, M. (2014). Evaluating maximum oxygenuptake of male soccer players 

with bruce protocol. Sci Move Health, 14, 223-9. 

Devi, A. R., & Pandey, V. (2019). Relationship among kicking ability, leg strength, thigh circumference and calf circumference of 

grassroots football players. Indian Journal of Physical Education, Sports Medicine & Exercise Science, 19(1), 25-29. 

https://doi.org/10.22376/ijpbs/lpr.2022.12.6.L132-139
https://doi.org/10.3390/su12072821
https://doi.org/10.14814/phy2.15215
https://doi.org/10.1249/MSS.0000000000001099
https://doi.org/10.2165/00007256-200838010-00004
https://doi.org/10.53350/pjmhs2115102933
https://doi.org/10.1080/15438627.2021.1895787
https://doi.org/10.1111/j.1600-0838.2012.01483.x
https://doi.org/10.1007/s00421-019-04258-8
https://doi.org/10.1519/JSC.0000000000002040
https://doi.org/10.1123/ijspp.2016-0392
https://doi.org/10.1016/j.scispo.2015.11.003
http://dx.doi.org/10.46827/ejpe.v0i0.2543


Journal of Sport For All and Recreation, 2025 342 
 

 
 https://dergipark.org.tr/en/pub/jsar 

Festiawan, R., Hoi, L. B., Siswantoyo, N., Kusuma, I. J., Heza, F. N., Wahono, B. S., ... & Sumartiningsih, S. (2021). high-intensity 

interval training, fartlek training & oregon circuit training: what are the best exercises to increase vo2 max. Annals of Tropical 

Medicine & Public Health, 24(03), 0-10.  

Franceschi, M., Brocard, J. F., Follert, F., & Gouguet, J. J. (2024). Determinants of football players’ valuation: A systematic 

review. Journal of Economic Surveys, 38(3), 577-600. https://doi.org/10.1111/joes.12552  

Gomes, R., Mendes, R., Ferreira, A., Mendes, R., Dias, G., & Martins, F. (2024). Physical and physiological demands of amateur 

Portuguese field and assistant football referees. Sports, 12(5), 133. https://doi.org/10.3390/sports12050133  

Gonaus, C., Birklbauer, J., Lindinger, S. J., Stöggl, T. L., & Müller, E. (2019). Changes over a decade in anthropometry and fitness of 

elite Austrian youth soccer players. Frontiers in Physiology, 10, 333. https://doi.org/10.3389/fphys.2019.00333  

Kalra, S., Pal, S., Pawaria, S., & Yadav, J. (2021). Comparative study of wobble board and bosu ball along with strength training on 

lower limb strength, dynamic balance, agility and functional performance of runners with lateral ankle instability. Journal of 

Clinical & Diagnostic Research, 15(5), YC01–YC06. https://doi.org/10.7860/JCDR/2021/46588.14820  

Krustrup, P., Bradley, P. S., Christensen, J. F., Castagna, C., Jackman, S., Connolly, L., Randers, M. B., Mohr, M., & Bangsbo, J. (2015). 

The Yo-Yo IE2 test: physiological response for untrained men versus trained soccer players. Medicine and Science in Sports and 

Exercise, 47(1), 100–108. https://doi.org/10.1249/MSS.0000000000000377  

Kurtoğlu, A., Çar, B., Topoğlu, S., İşbaşaran, D. A., Eken, Ö., & Nobari, H. (2024). Effects of an eight-week bosu ball exercise program 

on core strength endurance and balance performance in intellectually disabled adolescents. Current Psychology, 43, 28183–

28194. 

Loh, W. P., & Chong, Y. Y. (2018). Classifying the archery performance with conditional effects on angular and linear shooting 

techniques. Journal of Telecommunication, Electronic and Computer Engineering, 10(3–2), 95–99. 

Milanovic, Z., Sporiš, G., James, N., Trajkovic, N., Ignjatovic, A., Sarmento, H., Trecroci, A., & Mendes, B. M. B. (2017). Physiological 

demands, morphological characteristics, physical abilities and injuries of female soccer players. Journal of Human Kinetics, 

60(28), 77–83. 

Nasr, Y. (2023). The effect of a training program using the Bosu Ball on the level of physical and neuromuscular variables for the 

100 m freestyle young women swimmers. The Scientific Journal of Sport Science & Arts, 74(1), 185–205. 

O’Reilly, J., & Wong, S. H. S. (2012). The development of aerobic and skill assessment in soccer. Sports Medicine, 42(12), 1029–1040. 

https://doi.org/10.2165/11635140-000000000-00000  

Oliveira-Nunes, S. G., Castro, A., Sardeli, A. V., Cavaglieri, C. R., & Chacon-Mikahil, M. P. T. (2021). HIIT vs SIT: What is better to 

improve VO₂max? A systematic review and meta-analysis. International Journal of Environmental Research and Public Health, 

18(24), 13120. https://doi.org/10.3390/ijerph182413120  

Paes, M. R., & Fernandez, R. (2024). Use of a modified Yo-Yo Intermittent Endurance Level 2 test for evaluation of field soccer referees. 

Sport Sciences for Health, 20(4), 1445–1454. https://doi.org/10.1007/s11332-024-01224-6  

Parpa, K., & Michaelides, M. (2022). Anthropometric, strength, and aerobic fitness of higher and lower-level soccer referees. 

International Journal of Sports Science, 12(1), 8–13.  

Prasetyo, H., Prasetyo, Y., & Hartanto, A. (2023). Circuit training with Bosu Ball: Effect on balance and accuracy of archery athletes. 

Pedagogy of Physical Culture and Sports, 27(3), 229–234. 

Saeterbakken, A. H., Andersen, V., Jansson, J., Kvellestad, A. C., & Fimland, M. S. (2014). Effects of BOSU ball(s) during sit-ups with 

body weight and added resistance on core muscle activation. Journal of Strength and Conditioning Research, 28(12), 3515–3522. 

https://doi.org/10.1519/JSC.0000000000000565  

Samuel, R. D., Galily, Y., Filho, E., & Tenenbaum, G. (2020). Implementation of the video assistant referee (VAR) as a career change-

event: The Israeli Premier League case study. Frontiers in Psychology, 11, 564855. https://doi.org/10.3389/fpsyg.2020.564855  

Sawant, R. A., Chotai, K., Patil, S., & Rayjade, A. (2020). Effectiveness of BOSU ball exercises versus Theraband exercises on core 

stabilization and balance performance. Indian Journal of Forensic Medicine & Toxicology, 14(2), 200–206. 

Smirmaul, B. P., Bertucci, D. R., & Teixeira, I. P. (2013). Is the VO₂max that we measure really maximal? Frontiers in Physiology, 4, 203. 

https://doi.org/10.3389/fphys.2013.00203  

Sun, Y., Lu, B., Su, W., Song, X., Shang, X., Zheng, J., & Yun, H. (2024). Comprehensive assessment of the effects of concurrent strength 

and endurance training on lipid profile, glycemic control, and insulin resistance in type 2 diabetes: A meta-analysis. Medicine, 

103(12), e37494. https://doi.org/10.1097/MD.0000000000037494  

Syamsudar, B., & Nurcahya, Y. (2024). Physical activity of referees and assistant referees in the Indonesian football league 2019/2020. 

International Journal of Artificial Intelligence Research, 6(1.2), 1–12.  

Tiama, A., Tonon, B. A., Nouatin, K. B., Quenum, C., Kaboré, A., & Gouthon, P. (2023). Five weeks cross-training effects on the 

physical performance of elite football referees in Benin. Advances in Physical Education, 13(2), 119–132. 

Turgut, M., Akbulut, T., İmamoğlu, O., & Çınar, V. (2018). The effect of three-month cardio BOSU exercises on some motoric, physical 

and physiological parameters in sedentary women. Uluslararası Spor ve Beden Eğitimi Dergisi, 18(2), 48–52. 

Tura, Ş., Kılınçarslan, G., Bayrakdar, A., & Çakır, V. O. (2024). The Impact of Bosu Training on The Development of Static and 

Dynamic Balance in Teenage Basketball Players. (2024). International Journal of Religion, 5(5), 424-

431. https://doi.org/10.61707/6wv4gr93 

https://doi.org/10.1111/joes.12552
https://doi.org/10.3390/sports12050133
https://doi.org/10.3389/fphys.2019.00333
https://doi.org/10.7860/JCDR/2021/46588.14820
https://doi.org/10.1249/MSS.0000000000000377
https://doi.org/10.2165/1163514000000000000000
https://doi.org/10.3390/ijerph182413120
https://doi.org/10.1007/s11332024012246
https://doi.org/10.1519/JSC.0000000000000565
https://doi.org/10.3389/fpsyg.2020.564855
https://doi.org/10.3389/fphys.2013.00203
https://doi.org/10.1097/MD.0000000000037494
https://doi.org/10.61707/6wv4gr93


Journal of Sport For All and Recreation, 2025 343 
 

 
 https://dergipark.org.tr/en/pub/jsar 

Weston, M., Castagna, C., Impellizzeri, F. M., Bizzini, M., Williams, A. M., & Gregson, W. (2012). Science and medicine applied to 

soccer refereeing: An update. Sports Medicine, 42(7), 615–631. https://doi.org/10.1007/s40279-012-0011-z  

Yanci, J., Los Arcos, A., Grande, I., & Casajús, J. A. (2016). Change of direction ability test differentiates higher-level and lower-level 

soccer referees. Biology of Sport, 33(2), 173–177. https://doi.org/10.5604/20831862.1201815  

Zemková, E., Jeleň, M., Cepková, A., & Uvaček, M. (2021). There is no cross effect of unstable resistance training on power produced 

during stable conditions. Applied Sciences, 11(8), 3401. https://doi.org/10.3390/app11083401  

 

 

Disclaimer/Publisher's Note: Statements, opinions and data contained in all publications are solely those of the individual author(s) 

and contributor(s) and not of JSAR and/or the editor(s). JSAR and/or the editor(s) do not accept any liability arising from any ideas, 

methods, instructions or products referred to in the content. 

https://doi.org/10.1007/s40279-012-0011-z
https://doi.org/10.5604/20831862.1201815
https://doi.org/10.3390/app11083401

