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Abstract 

Background Problems: Warm-up is carried out before exercise to prevent injuries and 

optimize the subsequent exercise performance. The warm-up intensity for jumping 

performance should focus on preparing the body for explosive movements while minimizing 
the risk of injury. A well-designed warm-up routine can improve jump performance, increase 

flexibility, and enhance muscle activation. Research Objectives: This study aims to identify 

the effect of warm-up at 60%, 80% heart rate on jumping performance, 0 minutes rest, 10 

minutes rest, and 20 minutes rest. Methods: 10 male athletes (age = 22.40 ± 1.42 years and 

BMI = 24.28 ± 2.15) involved in this study. Each participant was required to perform 3 types 

of warm-ups: 60% heart rate, 80% heart rate, and control. Jumping performance was 

measured immediately after warm-up and post warm-up at 10 and 20 minutes. All 
measurements were carried out on a different day to avoid bias. Finding/Results: The results 

show that there is no significant difference in intensity at 0 minutes, 10 minutes, and 20 

minutes post warm-up and no significant difference in jumping performance across all 

intensities at 60% heart rate, 80% heart rate, and control group. Conclusion: These findings 

suggest that DWU may not have a significant effect on acute jumping performance. It is 

suggested that future researchers investigate different warm-up protocol options and use a 
bigger sample size to better understand how warm-up intensity affects jumping performance. 
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INTRODUCTION 

Warm-up is carried out before exercise to prevent injuries and optimism the 

subsequent exercise performance, while also ensuring that the body is 

prepared and the activities that follow will be more effective (Silva et al., 2018). 

Warm-up before exercise or competition is commonly used to prepare for 

athletic demands and to prevent injury (Ding et al., 2022). A recent meta-

analysis reported that warm-up effectively enhances performance (Sople & 

Wilcox, 2024). Structural warm-up routines were reported to reduce lower 

limb injuries Therefore, warm-up is essential in performance enhancement 

and injury prevention (Chiba et al., 2022). 

http://sjs.ejournal.unsri.ac.id/index.php/sjs
http://dx.doi.org/10.55379/sjs.v4i1.6
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Usually, a warm-up consists of activities at a slower pace with reduced 

intensity (McGowan et al., 2015). Warming up the body increases oxygen in 

the body and activates the production of hormones that will help in the 

process of channelling energy to the muscles (McGowan et al., 2015). Warm-

up is a crucial component of any exercise session as it prepares the body for 

more intense activity, helps to prevent injury, and increases blood flow to the 

muscles, raises body temperature, and improves joint flexibility. Several 

studies have observed that warm-up improves sports performance for events 

such as running (García-Pinillos et al., 2019), swimming (Czelusniak et al., 

2021) and cycling (Fujii et al., 2018).  Given that warm-up had no effect on 

the length of endurance running, it is possible that warm-up had a greater 

impact on explosive exercise than endurance exercise Hence, five minutes of 

running warm-up at 70% of their predicted maximum heart rate improved 

jump performance. 

In many sports, the capacity to produce explosive power with the lower body 

might be seen as crucial. For the execution of various sports acts, particularly 

those involving direction changes, acceleration, jumping, and running, speed 

also referred to as power is essential (Yang, 2023). Vertical jump performance 

is considered an efficient field evaluation of lower body power because the leap 

height corresponds considerably with power relative to body mass. Since this 

type of warm-up can increase blood flow to active muscles, raise body 

temperature, and improve the range of motion within the joints, it is widely 

believed that children and adolescents who engage in it will enhance physical 

performance and reduce the risk of muscular injury. 

However, this study focused on the warm-up before the training to reach peak 

power and mean power among athletes. According to the research done, a 

person who does warm-up activities is more active and has a higher 

performance in sports than those who do not warm up. This is because warm-

up exercises increase blood flow to the muscles, resulting in faster distribution 

of nutrients to the muscles required to produce energy (Park et al., 2018). This 

increases the blood supply to the muscles, as well as the delivery of oxygen 

and glucose required for energy production (Faigenbaum et al., 2022).  
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The best physical performance can only be produced by a person if adequate 

preparation has been passed (Faigenbaum et al., 2022). Preparation for good 

performance can be discussed from two time periods, namely acute and 

chronic (Boullosa et al., 2020). Acute effects of performance are immediate, 

whereas chronic effects are experienced over an extended period. The 

preparation required before a training session, or a game is known as acute 

preparation. More research is needed to determine the optimal warm-up 

intensity for different activities, even though the advantages of warm-ups are 

well recognized. While there are general warm-up guidelines, performance 

may be improved by following warm-up routines that are specific to the 

requirements of each sport or activity. Variables including exercise duration, 

intensity, and movement patterns may influence the optimal warm-up 

regimen (Boullosa et al., 2020). Dynamic warm-up (DWU) has been shown to 

improve jumping performance by priming muscles for explosive movement. 

(Shah & Shende, 2024), dynamic movement can increase the force and power 

required for vertical leaping performance by boosting muscular flexibility and 

coordination.   

Intensity can also contribute to enhancing the jumping performance, 

regardless of the type of warm-up.  To date, low-intensity warm-up has been 

reported as not effective in enhancing jumping performance due to insufficient 

rise in muscle temperature (Sotiropoulos et al., 2010) . However, the optimal 

intensity level for maximizing jumping performance is still debatable. It is 

critical to find the ideal intensity because too little can prevent muscle force 

from being increased, while too much can result in lower performance (Patti 

et al., 2022). Therefore, athletes must perform warm-up exercises at an 

optimal intensity and duration to optimism their jump performance. More 

research is needed to discover the optimal warm-up intensity, duration, and 

resting period for the best jump performance results. 

Thus, investigating the impact of different warm-up intensities on specific 

activities, such as jumping in badminton, could provide valuable insights for 

developing more effective warm-up procedures. In badminton, jumping skills 

are crucial for improving athletes' capacity to smash, access high shots, and 
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conduct rapid movements during competition (Shah & Shende, 2024b). 

Consequently, superior jumping performance can enhance the likelihood of 

victory in badminton competitions. In conclusion, warm-up is a crucial 

component of physical activity, and previous studies have consistently 

demonstrated its enhancement of sports performance. Warm-up induces 

physiological alterations that improve muscular functionality, flexibility, and 

overall performance (Tsurubami et al., 2020). Further research is necessary 

to determine the optimal warm-up intensity for certain activities, considering 

the unique needs and demands of each sport. The intensity, duration, and 

recovery period after warm-up substantially influence jump performance. 

Inadequate elevation of muscle temperature from low-intensity warm-ups may 

not improve performance, but high-intensity warm-ups may induce muscular 

weariness (Lee et al., 2024). Determining the ideal warm-up intensity, length, 

and rest interval is crucial for athletes to attain peak high jump performance. 

METHOD 

Research Design 

The first session focuses on a 60% heart rate warm-up. For the first test, the 

athlete will do a treadmill consisting of five minutes of aerobic jogging of low 

intensity using the H10 Heart Rate Sensor in the body, followed by 6 dynamic 

warm-ups with moderate intensity. After that, the athletes will do the DWU to 

get a lower extremity since they are mainly involved in the vertical jump. Each 

athlete will make nine attempts to do vertical. In addition, there will be 3 rest 

periods, which will be 0 minutes rest, 10 minutes rest, and 20 minutes rest. 

Among the DWU performed by athletes are light skip, high knee pulls, light 

high knee, walking lunges, A-skip, and Carioca. WU exercise twice for 10 m. 

The repetition that athletes do is 3 repetitions for each exercise in 10 m. 

The second session will focus on an 80% HR warm-up.  Athletes will do a 

treadmill consisting of 5 minutes of aerobic jogging of low intensity using the 

H10 heart rate sensor in the body, followed by 6 dynamic warm-ups with high 

intensity. The DWU were chosen to target muscles of the lower extremity, then 

the athlete will perform a vertical jump of nine attempts. After that, there will 

be 3 rest periods, which will be 0 minutes rest, 10 minutes rest, and 20 



Sriwijaya Journal of Sport, 4(1), October 2024            5 

Muhammad Al-Basit Fahmi Jasli, Nor Fadila Kasim, Fairus Fariza Zainudin 

Copyright © 2024, Author(s)  

minutes rest. The DWU performed by athletes are light skip, high knee pulls, 

light high knee, walking lunges, a-skip, and carioca.  WU exercises twice for 

10 m. The repetition that athletes do is six repetitions for each exercise in 10 

m. The third session is comprised of five minutes of aerobic jogging of low 

intensity using the H10 Heart Rate Sensor in the body, without involving 

dynamic exercises of any kind.  

 

Figure 1. Research Design 
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Participants 

The participants for this study were badminton athletes, aged 20 to 25 years 

old. Training sessions were conducted three times during data collection.  

Inclusion criteria required athletes to have a minimum of 3 to 7 months of 

experience in playing badminton, to be in excellent health, and to have no 

history of upper limb injuries in the past six months or any condition affecting 

movement that could impact study outcomes. 

Research Instruments 

The athletes were ready to go through a VJ test. They are a method for vertical 

jump athletes who will perform 9 attempts and 3 rest periods, which will be 0 

minutes of rest, 10 minutes of rest, and 20 minutes of rest. 

Data Analysis 

In this study, data will be analysed using the Statistical Package for the Social 

Sciences (SPSS, version 26.0) and Microsoft Excel 2020. Descriptive statistics, 

including mean and standard deviation (mean ± SE), will be presented in 

tables. A One-Way ANOVA will be conducted to assess differences between 

variables, with statistical significance set at p < 0.05. To determine the sample 

size needed for this repeated measure study, the G*Power software (version 

3.1.9.6) was used. A minimum sample size of 7 was required for this study to 

achieve a statistical power (1-β) of 0.80 at a significant level of α = 0.05 and a 

predicted effect size of 0.25. 

RESULTS 

Table 1. Comparison of jumping performance of intensity at 0, 10 and 20 

minutes post-warm-up 

Time Intensity Mean ± Std. Error Sig 

0 Minutes 
60 % 4085.3   ± 146.9 

0.364 80% 4289 ± 145.8 
Control 4391.6 ± 163.1 

10 Minutes 
60% 4028.2   ± 145.7 

0.426 80% 4279.7 ± 173.5 

Control 4313.4 ± 177.2 

20 Minutes 
60% 4064.5   ± 159.3 

0.647 80% 4242.1 ± 181.4 

Control 4256.5 ± 165.6 

Table 1 above shows the jumping performance of different intensities 

immediately after warm-up (0 minute) and at 10- and 20-minutes post-     
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warm-up. One-Way ANOVA analysis indicates that intensity at 0-minute 

shows that there is no significant difference F (2,29) = 1.049, P=.364, and 

similarly, no significant differences were seen during the remaining 10 

(p=0.426) and rest 20 (p=0.674). Based on the warm-up session, the intensity 

did not influence the jumping performance immediately after warm-up, nor at 

10 and 20 minutes post-warm-up.  

Table 2. Comparison of jumping performance of different intensity 

Time Intensity Mean ± Std. Error Sig 

60 % 
 

0 Minutes 4085.3   ± 146.9 
0.468 10 Minutes 4028.2   ± 145.7 

20 Minutes 4064.5   ± 159.3 

80% 
 

0 Minutes 4289 ± 145.8 

0.543 10 Minutes 4279.7 ± 173.5 
20 Minutes 4242.1 ± 181.4 

Control 
 

0 Minutes 4391.6 ± 163.1 

0.323 10 Minutes 4313.4 ± 177.2 
20 Minutes 4256.5 ± 165.6 

Table 2 below shows intensity at 60% heart rate, 80% heart rate, and Control 

Group resulted in no significant difference at all frames with F (2,32) =.1.153, 

P=.468, p=.543 and therefore, 60% and 80% intensity did not affect jumping 

performance immediately after the warm-up session. 

DISCUSSION 

The data from Tables 1 and 2 demonstrate that the intensity levels employed 

during the warm-up sessions—60% and 80% of heart rate, along with a 

control group with no warm-up—did not significantly influence jumping 

performance in athletes immediately following the warm-up, nor at 10- and 

20-minutes post-rest. At 0 minutes post-warm-up, the One-Way ANOVA 

analysis of jumping performance indicated no significant differences among 

the intensity levels (p = 0.364). Likewise, at both 10 minutes (p = 0.426) and 

20 minutes (p = 0.647) following the warm-up, no statistically significant 

variation in jumping performance was observed across the various intensity 

groups. The results indicate that neither light nor moderate-intensity warm-

ups had an immediate or delayed effect on jumping performance (Tsurubami 

et al., 2020). In this study, they discovered that both moderate and high-

intensity warm-ups increase muscle temperature. However, jumping 
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performance was significantly improved with a high-intensity warm-up, 

implying that moderate-intensity may not reach the required physiological 

threshold for activating the neuromuscular system. In addition to that, the 

timing protocol of the post-warm-up assessment may also play a role in this 

study. Andrade et al. (2014), the time specific for optimum jumping 

performance varies based on individual factors such as fitness level and 

recovery capacity. Thus, suggesting that neither 60% nor 80% of heart rate 

intensity provides sufficient stimulus for jumping performance.  

The absence of notable differences in intensities at each time interval 

corresponds with prior research, indicating that moderate-intensity warm-ups 

may not confer a distinct benefit in enhancing short-term power performance 

in sports such as badminton, where explosive actions like jumping are 

essential (Zois et al., 2015). Jumping physiologically depends significantly on 

the activation of fast-twitch muscle fibres and neuromuscular preparedness 

(Davies et al., 2015), which may not be adequately improved by the intensity 

levels examined here or may necessitate alternative warm-up techniques to 

optimism performance. Furthermore, as all athletes were trained individuals, 

their foundational physical conditioning may have alleviated any influence 

that these warm-up intensities could have exerted on performance (Ding et 

al., 2022). 

 The results indicate that to improve immediate jumping performance, warm-

ups at 60% and 80% heart rate might not be necessary. Warm-ups are crucial 

for preventing injuries and preparing muscles, but the study's intensity levels 

did not improve performance. Other warm-up techniques, such as dynamic 

stretches or plyometric exercises, may be studied in future studies as they 

may better stimulate the neuromuscular system and improve short-term 

explosive performance (Hough et al., 2009). Fast-twitch muscles are activated, 

and force production is induced by plyometric training, which is necessary for 

short-term explosive action such as jumping (Wang et al., 2023). Additional 

research on alternate warm-up techniques may yield more insights into 

effective strategies for enhancing athletes' explosive jumping abilities (Yu et 

al., 2024). 
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CONCLUSION 

Overall, this study indicates that athletes’ immediate and delayed leaping 

performance was not significantly impacted by warm-up intensities of 60% 

and 80% of heart rate, as well as the control condition. The findings show that 

either right away or after 10 to 20 minutes of rest, these specific warm-up 

intensities do not affect short-term leaping performance or explosive power. 

Trained athletes may necessitate unique warm-up tactics to enhance explosive 

performance. Therefore, it is suggested that upcoming research should 

investigate the effectiveness of other warm-up protocols such as plyometric 

warm-up as they may produce suitable influence on jumping performance. 

For coaches and athletes, it is recommended that to design and tailor warm-

up protocols that include certain intensities and are specific to the nature of 

the sport to optimize performance in the future. 
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