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Fig. 1 Comparison between winning and losing on offensive strategies. 

IV. CONCLUSIONS 
Winning futsal teams are excellent at set pieces, diagonal 

runs and crosses, counterattacks, and pivotal play, all of 
which help to generate scoring opportunities. The successful 
execution of set pieces and pivotal play enhances team 
coordination and goal conversion. In contrast, high press and 
positional play show no significant impact on outcomes 
without effective dynamic tactics. Overall, success in futsal 
relies on precise strategy execution, tactical training, and 
game awareness [9]. 
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I. INTRODUCTION 
Blood flow restriction (BFR) training may enhance muscle 

oxygenation and blood glucose levels [1]. However, its acute 
effects remain unclear during high-intensity intermittent 
exercise like Yo-Yo Intermittent Recovery Level 1 (Yo-Yo 
IR1) [2,3]. This study evaluates the impacts of BFR on 
muscle oxygenation, blood glucose, and performance metrics 
in handball athletes during Yo-Yo IR1 training sessions. 

II. METHODS 
The Yo-Yo IR1 test was conducted on a handball court 

using standardized protocols with cones, audio cues, and 
precise measurements. Muscle oxygenation was monitored 
using a MOXY device placed on the right hamstring [4], 
while blood glucose levels were assessed pre- and post-test 
using the GE Max Plus system with a finger-prick method. 
Athletes were randomized into BFR (using 60 mmHg 
Dura-Cuff pressure) and control groups. Key metrics, 
including performance, oxygenation, and glucose levels, 
were analyzed. 

III. RESULTS AND DISCUSSION 

A. Muscle Oxygenation Level 

 
Fig. 1 Change Δ in muscle oxygenation (SmO2%) during pre- and post-tests 

in Yo-Yo IR1 (mean ± SD). 

Muscle oxygenation levels (SmO2%) significantly 
decreased from pre- to post-test in both BFR and control 
groups (p<0.001, Figure 1). The BFR group exhibited a 
larger decline in SmO2%, reflecting increased muscular stress 
during training. These results align with prior findings 

indicating BFR enhances training stimulus, though 
oxygenation demands are greater under restricted conditions. 

A. Blood Glucose Analysis 

   
Fig. 2 Change Δ in blood glucose levels during pre- and post-tests in Yo-Yo 

IR1 (mean ± SD). 

Blood glucose levels significantly increased after the 
post-test for all individuals (p<0.001, Figure 2). The blood 
glucose increase observed after the post-test compared to the 
pre-test reflects the physiological response to exercise. 
However, individual variations in blood glucose increase 
were noted post-recovery, with no consistent patterns of 
significant change observed (p>0.05). 

B. Endurance Performance 

 
Fig. 1  Change Δ in total distance covered in Yo-Yo IR1 by the BFR and 
control groups (mean ± SEM). 
 

The BFR group showed a statistically significant 
improvement in total distance covered during Yo-Yo IR1 
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compared to the control group (p<0.05, Figure 3). This 
indicates that BFR training may elicit superior performance 
adaptations during high-intensity intermittent exercise. These 
findings align with previous research highlighting the 
potential of BFR to enhance endurance and recovery 
performance [6,7,8]. 

IV. CONCLUSIONS 
This study highlights the excellent effectiveness of blood 

flow restriction in enhancing performance during the Yo-Yo 
IR1. Athletes in the blood flow restriction condition 
demonstrated significant improvements in total distance 
covered and blood glucose levels, with significant increases 
in muscle oxygenation levels demands. These results 
emphasize the outstanding potential of blood flow restriction 
to optimize recovery, endurance, and overall athletic 
performance in high-intensity intermittent exercises.  
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I. INTRODUCTION 
The RAMP warm-up protocol, combining aerobic activity, 

flexibility, and sport-specific exercises, is underutilized in 
futsal despite its potential benefits [1,2,3]. This study 
examines its impact on speed, agility, and endurance in male 
futsal players, addressing gaps in conventional warm-up 
practices. 

II. METHODS 
Sixteen male futsal players, selected via purposive 

sampling, performed RAMP and traditional warm-up 
protocols. Speed was assessed using a 20-meter sprint test, 
agility with the T-test, and endurance through the Yo-Yo 
Intermittent Recovery Test. The RAMP protocol included 
raising (5 minutes), activating and mobilizing (5 minutes), 
and potentiating (10 minutes) phases to optimize 
performance metrics. 

III. RESULTS AND DISCUSSION 
The RAMP protocol significantly improved speed (3.97s 

to 3.35s, p<0.01) and endurance (Yo-Yo scores: 7.66 to 
10.04, p<0.05) but showed limited improvement in agility 
(10.58s to 10.36s, p>0.06). Compared to traditional 
warm-ups, RAMP achieved greater endurance gains 
(p=0.003; Figure 1). Challenges included precise timing and 
individual response variability, with insights suggesting its 
sport-specific nature as key to efficacy. 

 

Fig. 1 RAMP group of futsal player with their speed,agility and 
endurance results 
 

 

 
Fig. 2 TRWP group of futsal players with their speed, agility and 
endurance results. 

The reduction in sprint time suggests that the activation 
and potentiation phases of RAMP contribute effectively to 
neuromuscular readiness, aligning with previous findings 
that emphasize the role of dynamic warm-ups in sprint 
performance [4]. Similarly, the Yo-Yo test improvement 
indicates enhanced endurance capacity, potentially due to 
improved cardiovascular and muscular activation, which is 
consistent with studies highlighting the benefits of structured 
warm-up protocols in aerobic performance [5]. 

However, the marginal change in agility suggests that 
while RAMP may enhance linear speed, it may not 
sufficiently address the multidirectional demands required 
for agility improvements. This finding aligns with previous 
research indicating that agility benefits may require 
sport-specific drills beyond warm-up routines [6]. 
Additionally, the greater endurance gains compared to 
traditional warm-ups suggest that RAMP provides a more 
structured physiological preparation, supporting the notion 
that tailored warm-up strategies outperform generic 
approaches [5]. 

Despite these benefits, challenges such as precise timing 
and individual response variability highlight the need for 
customization based on athlete needs and sport demands. 
Future studies should explore how modifications in the 
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