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Fig. 1  Problem Solving Time (ms). 

 
This indicates that their working memory fluctuated due to 

cognitive fatigue but still composed to solve problems faster 
compared to non-gamers [2]. 

C. Comparative Problem-Solving Performance: Gamers vs. 
Non-Gamers 

Gamers significantly outperformed non-gamers in task 
efficiency (gamers average move = 2.80-3.08, non-gamers = 
5.34-5.79) but not reaction time (gamers = 0.03-0.02, 
non-gamers = 0.009-0.001) after cognitive fatigue. While 
non-gamers exhibited a steeper decline, Gamers maintained 
high accuracy. In terms of faster completion times 
,non-gamers excel in this, demonstrating cognitive resilience 
in gamers, but hasty moves by non-gamers. However, some 
gamers displayed overconfidence, occasionally making 
premature errors [3]. Figure 2 and 3 further illustrate these. 

 
Fig. 2  Reaction Time (ms) 

  

D. Statistical Analysis of  Performance after Cognitive 
Fatigue 

The statistical results below confirm significant 
differences in problem-solving efficiency, reaction speed, and 
accuracy between gamers and non-gamers, reinforcing 
gaming’s potential cognitive benefits. Statistical significance 
can be seen for average moves made and problem solving 
time, but nor reaction time within both groups as depicted in 
Table 1.  

TABLE I 
DIFFERENCES BETWEEN PRE-POST GAMERS AND NON-GAMERS 

E. Impact of Cognitive Fatigue on Endurance 
Fatigue affected non-gamers more severely, causing 

slower reaction times and increased errors. Gamers exhibited 
higher cognitive endurance, maintaining their 
problem-solving efficiency despite fatigue. These findings 
suggest that gaming may train the brain to sustain optimal 
cognitive performance under prolonged cognitive demands.  

IV. CONCLUSIONS 
This study revealed that gamers possess enhanced 

cognitive abilities that improve problem-solving under 
fatigue, but resilience to fatigue-related decline remains 
comparable to non-gamers. These findings emphasize the 
need to explore mechanisms linking gaming expertise and 
fatigue management, contributing to understanding cognitive 
endurance and its practical implications.  
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Metric Non-Gamers  Sig. Gamers  Sig. 

Average Moves 
Made 

-0.46 ± 0.69 0.02* -0.28 ± 0.45 0.03* 

Problem-solving 
Time (s) 

-876.00 ± 
653.45 

0.01* -3705.11 ± 
1058.08 

0.01* 

Norm. Reaction 
Time (ms) 

0.009 ± 0.01 0.08 0.05 ± 0.09 0.08 
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I. INTRODUCTION 
The backhand serve is a critical skill in badminton 

doubles, where precision significantly impacts match 
outcomes [1]. Despite its importance, limited research 
examines serve errors in junior-level competitions, 
particularly in male doubles [2]. This study analyses 
backhand serve errors at the YONEX Dutch Junior 
International 2024, identifying error types and comparing 
their occurrence between winning and losing teams.  

II. METHODS 
Fifty-five male doubles badminton matches from the 

YONEX Dutch Junior International 2024 were analysed. 
Video recordings from YouTube were used to scrutinise 
backhand serve errors, including too high, undirected, fault, 
out, and stuck serves. Data were systematically documented 
in SPSS, with independent sample t-tests applied to compare 
errors between winning and losing teams. The analysis 
focused on identifying critical serve errors that influence 
match outcomes, ensuring detailed insights into serve 
performance during competitive play. 

III. RESULTS AND DISCUSSION 
Undirected serves were the most frequent error, occurring 

up to 18 times in the analysed matches. This error, caused by 
improper grip, stance, or psychological stress, allowed 
opponents to easily return the shuttle and gain an advantage 
[3]. The second most frequent error was too high serves, 
often resulting from misjudged flick serves, which gave 
opponents an immediate attacking opportunity [4]. Both 
errors highlight the need for technical precision and mental 
composure to reduce unforced mistakes during matches. 

The analysis revealed a significant difference in fault 
errors between winning and losing teams (p = 0.028), with 
losing teams committing more faults (1.07 ± 0.66) compared 
to winning teams (0.80 ± 0.62). This occurred due to a lack 
of experience among junior players, who struggled with 
technical consistency under pressure [5]. Without sufficient 
exposure to competitive scenarios, players were more prone 

to making serve faults, highlighting the need for targeted 
training to improve serve accuracy and mental resilience.  

A significant difference was also found in stuck errors 
(p<0.001), with losing teams making more stuck errors (1.38 
± 0.78) than winning teams (0.67 ± 0.61). This was primarily 
due to emotional stress and limited competitive exposure, as 
players under pressure often failed to execute serves 
effectively [6]. The inability to manage stress during critical 
moments led to poor serve execution, emphasising the 
importance of mental training to enhance emotional control 
and performance consistency. 

 
Fig. 1  Frequency variable backhand serve error 

 
Fig. 2  Comparison mean between winning and losing on fault error 
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Fig. 3  Comparison mean between winning and losing on average stuck error 
 

IV. CONCLUSIONS 
 Stuck and fault errors significantly influenced match 

outcomes in male doubles badminton at the YONEX Dutch 
Junior International 2024. Losing teams exhibited higher 
frequencies of these errors, with stuck and fault errors 
showing statistical significance. These results emphasize the 
critical need to address specific serve errors for improved 
performance, highlighting the importance of technical 
precision and mental resilience in competitive play. 
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I. INTRODUCTION 
This study explores the effects of acute blood flow 

restriction (BFR) training on the rate of perceived exertion 
(RPE) during the Yo-Yo Intermittent Recovery Test. It 
focuses on evaluating and comparing RPE outcomes among 
UiTM Seremban 3 students, with and without BFR 
application, to enhance understanding of BFR's impact on 
physical performance and exertion perception. 

II. METHODS 
This experimental study assessed the acute effects of BFR 

on the RPE during the Yo-Yo Intermittent Recovery Test 
Level 1. Participants performed 20 m shuttle runs with 
progressively increasing speeds under BFR and non-BFR 
conditions. BFR was applied using blood pressure cuffs on 
the upper thighs, and RPE was recorded during and after the 
test. 

III. RESULTS AND DISCUSSION 

A. Rate of Perceived Exertion (RPE) 
RPE immediately after the test was significantly higher 

with BFR (M = 14.00) than without (M = 9.82), supported by 
statistical analysis (t(22) = 5.48, p<0.001). Participants 
consistently reported increased difficulty during BFR, 
affirming its impact on perceived exertion and performance 
(Table 1). 

B. Endurance Performance 
Participants reported significantly higher RPE under BFR 

conditions (14.00 ± 2.22) compared to non-BFR (9.82 ±  
1.39). Endurance performance was reduced with BFR 
(1175.0 ± 17.8) versus non-BFR (1406.7 ± 17.2). Statistical 
analysis confirmed significant differences (p<0.001), with 
consistent trends indicating that BFR increased exertion and 
reduced performance (Table 1). 

 

 

 

 

 

 

TABLE I 
INDEPENDENT SAMPLES T-TEST OF RPE AND DISTANCE COVERED BETWEEN BFR 

AND NON-BFR GROUPS  

 

IV. CONCLUSIONS 
This study demonstrates that BFR significantly increases 

perceived exertion while reducing endurance performance 
during the Yo-Yo Intermittent Recovery Test. The findings 
highlight BFR’s impact on physical effort and suggest its 
potential utility for targeted training adaptations. Further 
research should explore strategies to balance its benefits and 
limitations for athletes.  
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