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1. INTRODUCTION 

The role of badminton technical officials in sports is 

a silent but heavy one. The decisions made by them 

are anticipated to be quick, unbiased, and equal in all 

the cases, frequently in front of thousands of 

spectators who are watching and commenting 

(Sivamani et al., 2022). In badminton, where the 

rallies are very short and the points won are very few, 

the situation demands all the attention, memory, and 

judgment from the referee (Sivamani et al., 2023). 

The present research tries to explore the real  
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physiological stress of officiating, by heart rate 

monitoring at different times during an official’s 

workday to show the points where the stress increases 

and where it decreases. 

 

Stress is one of the factors that can impair judgment 

and executive control, particularly when the decision-

making process is time-specific and uncertain 

(Sarmiento, 2024; Pizzera et al., 2022). The heart rate 

variability (HRV), being an indicator of stress and 

autonomic balance, is closely monitored and the low 

HRV indicates the sympathetic nervous system 

dominates (Kim et al., 2018; Georgieva Tsaneva et 

al., 2025). The presence of a large group with loud 

noise and social pressure can easily distort how 

people perceive and what decisions they make 

(Samuel et al., 2025; Sors et al., 2019), and anxiety 

will definitely cause a loss of accuracy in officiating 

(Zhang et al., 2024).  

 

Accompanying acute performance, chronic stress is a 

factor in mental health issues experienced by referees 

(Palix et al., 2025; Lindsay et al., 2025) with one of 

the contributing physiological pathways being the 

neuroendocrine reactions (Knezevic, 2023). 
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Collectively, all these research results indicate that 

badminton officiating is a very relevant context for 

analyzing the interplay of stress and coping strategies. 

1.1 Rationale and contribution 

Although there is an increasing amount of research on 

umpires in field sports, the badminton referees remain 

mostly ignored notwithstanding their distinct task 

demands: rapid visual tracking, highly accurate rule 

enforcement, and constant match transitions with 

almost no recovery. We proposed a straightforward 

and direct measurement protocol based on five 

realistic situations: rest, pre-match proximity to the 

referee table, game interval, the period between the 

end of one game to the start of the next, and post-

competition recovery. By associating the descriptive 

heart rate patterns with the existing stress literature, 

we provide an easy-to-understand profile of when 

stress is at its highest, how long it lasts, and what 

coping practices are most applicable within the 

regular operations of the tournament. 

1.2 Physiological Responses 

Stress has a profound effect on the body, activating 

the sympathetic nervous system, causing heart rate to 

increase, and cortisol secretion to rise (Knezevic, 

2023; Groombridge, 2019). Heart Rate Variability 

(HRV) is used as a trustworthy indicator of the status 

of the autonomic nervous system (Kim et al., 2018). 

Low HRV reveals that the parasympathetic is less 

active while the sympathetic is more active, which 

collectively leads to poor focus and decision-making. 

In officiating, the effect of stress might be the same 

as causing even one's body to become tired, anxious, 

and eventually, burnt out (Porcelli, 2017; Wemm, 

2017). 

1.3 Historical Background                                                                                                     

Hans Selye, through his early investigations, came up 

with the definition of stress as a physiological 

reaction to changes in the environment in the course 

of the body's maintenance of homoeostasis. 

Gradually, HRV came to be acknowledged as a stress 

biomarker that could be evaluated non-invasively 

(Task Force of the ESC & NASPE, 1996). In 

athletics, HDR biofeedback is said to be one of the 

major factors that contribute to building up one's 

mental strength (Pagaduan et al., 2020). On the other 

hand, research that focuses on the officials' situation 

is still very limited even though stress evidence on 

referees and umpires as a result of cognitive load and 

external pressures is already well documented (Sjödin 

et al., 2023; Yamakawa, 2016). 

 

2. MATERIAL AND METHOD 

2.1 Participants  

During a national-level competition, data were 

gathered from 102 officials of badminton. The 

officials carried out their usual responsibilities and 

followed their schedules; the measurements were 

taken without interfering with the match procedures. 

All the participants were qualified and had different 

experiences. 

2.2 Procedure  

Heart rate was measured in five situations: 

1. Early morning resting pulse 

2. Sitting freely near the referee table 

3. Game interval 

4. Between the end of the game to next game start 

5. After competition 

2.3 Analysis 

Descriptive statistics were computed for each 

condition, individual differences among conditions 

were tested by repeated measures ANOVA, and 

Bonferroni-post-hoc comparisons, adjusted for 

multiple testing, were used afterward 

 

3. RESULT AND DISCUSSION 

3.1 Result 

3.1.1 Descriptive Statistics

 
Table 1. Average Heart Rate Across Five Situations (N = 102) 

Situation M (bpm) SD Stress Level 

Early Morning Rest 72 5 Normal 

Sitting Near Referee Table 78 6 Mild Increase 

Game Interval 92 7 High Stress 

Between End of Game to Next Game Start 94 8 Elevated/High 

After Competition 88 9 Moderate Stage 

 
Table 2. Standard Heart Rate Ranges 

Category Range (bpm) Interpretation 

Normal 60–80 Resting baseline 

Moderate 81–90 Elevated but manageable 

High ≥91 Significant stress level 
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3.1.2 Heart Rate Progression

The heart rates of the officials gradually increased 

from rest to during the games, reaching a maximum 

of 94 beats per minute, and then dropping to 88 beats 

per minute after the tournament. The trend indicates 

that there was some excitement left over between the 

games and the officials were able to recover a bit 

during the time of the game. 

 

 
Figure 1. Heart Rate Progression Chart 

 

Figure 1. The line chart shows a steady rise in average 

heart rate across the five conditions. Officials shifted 

from the normal zone to the moderate/high stress 

zone by the end of the competition. 

3.1.3 Inferential Statistics 

The repeated measures ANOVA verified that there 

were differences across the conditions, F (4,404) = 

138.26, p < .001, η² = .58. The Bonferroni post-hoc 

tests indicated that all differences between the pairs 

were statistically significant (p < .05). The greatest 

difference occurred between the early morning rest 

and the between-game interval (t = -22.61, p < .001). 

Stress levels after the competition were significantly 

lower than those between games (t = -3.06, p = .029), 

which is in line with recovery. 

 

3.2 Discussion 

3.2.1 Stress Factors 

Spectator Noise: The noise from a big crowd can alter 

the perception of the events and require more effort 

to control attention, thus raising the stress level and 

the risk of making mistakes during the moments that 

are most important (Sjödin et al., 2023; Samuel et al., 

2025; Sors et al., 2019). Officials prone to higher 

anxiety are impacted by these disruptions to a greater 

extent (Zhang et al., 2024), which may be a downside 

of their noise-management strategies and mental 

skills training. 

3.2.2 Cognitive Load and time pressure 

The officials' obligation to impose rules at the same 

time as monitoring line calls and managing game 

flow surely strains their working memory and can 

lead to fatigue, which is in line with dual-process 

theories of decision-making under stress (Sarmiento, 

2024; Pizzera et al., 2022). The rate of the heart being 

up during game intervals and the breaks between 

games are in accord with these elevated cognitive 

demands. 

3.2.3 Interpersonal and organizational factors 

According to Lishman et al. (2025), aggressive 

behavior from players, coaches, or fans corresponds 

to distraught and less favorable mental health 

conditions for referees. Damrah et al. (2023) and 

Aksu (2023) also mention that organizational settings 

susceptible to bias perception or peer evaluation 

might increase the stress level even more. Therefore, 

it is necessary to handle the matter of culture, 

education, and support systems. 
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3.2.4 Performance Pressure 

Matches of a high level see the perceived threat and 

challenge to a greater extent (Kumar, P. et al., 2023). 

Officials' fear of making mistakes that could impact 

the match outcome or their future assignments 

correlates with the stress-induced performance 

impairment findings (Yu, 2024; Knezevic, 2023).  

3.2.5 Negative Interactions 

The presence of aggressive players, coaches, or 

spectators adds to the anxiety and depression. The 

activities of such athletes are one of the factors that 

irritate the officials so they take this measure to keep 

away from the matches with the poorly behaved 

athletes.  

3.2.6 Interpersonal and organizational factors 

Aggressive interactions among players, coaches, or 

spectators are associated with distress and poorer 

mental health outcomes among referees (Mojzisch, 

2025; Lishman et al., 2025). The organizational 

contexts—like perceived bias risks or peer scrutiny—

can further increase the pressure (Damrah et al., 2023; 

Aksu, 2023). To make things right, culture, training, 

and support systems should be addressed. 

3.2.7 Impact of Stress (Physiological mechanisms) 

Autonomic shifts associated with stress cause a 

decrease in HRV and an increase in arousal that 

subsequently affect the level of alertness and the 

stability of decisions made (Kim et al., 2018; 

Georgieva Tsaneva et al., 2025). One of the reasons 

why extended arousal between matches and its slow 

dissipation post-competition are observed is the 

neuroendocrine pathways, particularly the cortisol 

responses that have been advocated for this 

(Knezevic, 2023; Palix et al., 2025). 

3.2.8 Coping strategies and practical guidance 

As per the studies (Pagaduan et al., 2020; Storniolo et 

al., 2025), mindfulness and paced breathing can 

stabilize attention as well as balance autonomic 

nervous system during intervals. Tournament 

operations allow structured pre-match and between-

game routines such as quiet zones, visual checks, and 

brief breathing sets. Aksu (2023) states that cognitive 

reframing and peer support reduce anticipatory 

anxiety, whereas training updates and well-defined 

organizational procedures can prevent stress right at 

the source. 

 

4. CONCLUSION 

During competitions, badminton officials undergo 

gradual stress and the highest point of stress occurs 

during the game intervals and between games. Then 

their stress level drops after the competition. The 

sources of stress are noise, cognitive demands, 

interpersonal conflicts, and organizational pressures. 

However, stress not only affects performance and 

health but also coping strategies, such as mindfulness, 

breathing exercises, and structured routines can help 

reduce the stress's impact. It is recommended that 

future studies combine HRV metrics and recovery 

time to be able to optimize scheduling and on-site 

support. Providing the officials with training and 

psychological interventions is vital for the continued 

fair play and well-being. 
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