
i 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 



International Graduate Colloquium:  

Sports And Physical Exercise Assembly of Knowledge Sharing (i-SPEAK) 2025 (Series 2) 
 

Malaysia, 23–24 July 2025 

 

3 A.Amsyar.  et al. Proceedings of the International Graduate Colloquium: Sports and Physical Exercise Assembly of Knowledge Sharing, 

i-SPEAK 2025, 23 -24 July, Malaysia  

 

Acute Effects of Dark Chocolate on Perceived Exertion and Short-

Distance Running Performance in Active Young Adults 
               Ahmad Amsyar1 & Nurul Ain Abu Kasim1* 

1Faculty of Sports Science and Recreation, Universiti Teknologi MARA, Negeri Sembilan Branch, Seremban Campus,  

Negeri Sembilan, MALAYSIA 
        *Corresponding author: nurulain755@uitm.edu.my 

Keywords: Dark chocolate, Perceived exertion, Sprint performance, Anaerobic exercise, Nutritional ergogenic aid 

  

I. INTRODUCTION 

Dark chocolate (DC) is rich in flavanols, theobromine, and 

caffeine compounds known to improve vascular function, 

alertness, and fatigue resistance. While existing research 

highlights chronic benefits for endurance performance, there 

is limited evidence on its acute effects in anaerobic contexts 

like sprinting. Most prior studies also emphasize female or 

endurance-trained populations. This study investigates 

whether a single 40g dose of dark chocolate (≥ 70% cocoa) 

influences perceived exertion and 400-meter sprint 

performance in active young adults. A randomized, controlled, 

crossover design was used to assess its short-term ergogenic 

potential in non-elite, physically active males. 

 

II. METHODS 

  This study utilized a randomized, controlled, crossover 

design to examine the acute effects of dark chocolate on 

perceived exertion and sprint performance. 20 physically 

active young male participants aged 18 to 25 were recruited 

based on strict inclusion criteria, ensuring they were free from 

cardiovascular, metabolic, or neurological disorders and had 

no allergies to cocoa or lactose. Participants were randomly 

assigned to begin with either the intervention (dark chocolate) 

or the control condition. The intervention consisted of 

consuming 30–40g of dark chocolate containing at least 70% 

cocoa, exactly one hour before a maximal 400-meter sprint. 

All participants adhered to a 10-hour pre-trial fast and avoided 

caffeine, dark chocolate, and nitrate-rich foods for 24 hours 

prior. 

 

 Performance was measured using a digital stopwatch on a 

standard athletics track. Immediately after the sprint, 

participants rated their exertion using the Borg 1–10 Rating of 

Perceived Exertion (RPE) scale. After a 7-day washout period, 

participants switched conditions and repeated the protocol to 

control for order effects. 

 

III. RESULTS AND DISCUSSION 

Table I presents descriptive statistics for perceived 

exertion (RPE) under dark chocolate and control conditions 

among active young adult males. The analysis indicates that 

the standard deviation is smaller in the dark chocolate group 

(SD = 0.852 vs. 1.100), and the Mean RPE is lower with dark 

chocolate (6.10) than with control (6.50), indicating reduced 

perceived effort. Participants had more consistent perceptions 

of exertion when supplemented with dark chocolate. 

Next, the descriptive statistics for Short-Distance Running 

Performance under dark chocolate and control conditions 

among active young adult males. The analysis indicates the 

standard deviations were similar (SD = 12.56 – 12.61) and 

Mean time after dark chocolate ingestion (M = 84.74s) 

compared to control (M = 86.66s). Participants completed the 

400-meter sprint faster after dark chocolate ingestion 

compared to the control.  

TABLE I 

DESCRIPTIVE TABLE FOR PERCEIVED EXERTION (RPE) AND SHORT-

DISTANCE RUNNING PERFORMANCE BETWEEN DARK CHOCOLATE VS  

CONTROL (NON-SUPPLEMENTED)  

 N MEAN MEDIAN SD SE  

RPE_DC 20 6.10 6.00 0.852 0.191 

RPE_ 

CONTROL 

20 6.50 6.00 1.100 0.246 

TIME_DC 

(S) 

20 84.74 85.63 12.559 2.808 

TIME_ 

CONTROL 

(S) 

20 86.66 87.63 12.607 2.819 

 

Based on Table 2, the results revealed a statistically 

significant reduction in Rating of Perceived Exertion (RPE) 

following dark chocolate ingestion compared to the control 

condition. Participants reported a mean RPE of 6.10 after 

consuming dark chocolate, versus 6.50 in the non-

supplemented trial, with a mean difference of -0.40 t (19) =       

-2.99, p = 0.008). These compounds are known to inhibit 

adenosine receptors, which may reduce mental fatigue and 

enhance arousal. Furthermore, participants completed the 

trials during nighttime hours, a time when external distractions 

and heat stress were minimized, factors that may also 

influence perceived exertion. Additionally, participants were 

already engaged in regular physical activity such as futsal, 

jogging, and fitness training, which may have enhanced their 

capacity to interpret physical effort more efficiently.  

 

Next, running performance statistical analysis showed a 

highly significant improvement in 400-meter sprint 

performance under the dark chocolate condition compared to 

the control. The mean completion time was 84.74 seconds 

after dark chocolate ingestion, compared to 86.66 seconds in  



International Graduate Colloquium:  

Sports And Physical Exercise Assembly of Knowledge Sharing (i-SPEAK) 2025 (Series 2) 
 

Malaysia, 23–24 July 2025 

 

4 A.Amsyar  et al. Proceedings of the International Graduate Colloquium: Sports and Physical Exercise Assembly of Knowledge Sharing, i-

SPEAK 2025, 23 -24 July, Malaysia  

 

 

the control group, with a mean difference of -1.914 seconds   

(t (19) = -12.04, p < 0.001). This performance enhancement 

can be attributed to several physiological mechanisms. 

Catecholamine modulation, particularly increased epinephrine 

and norepinephrine activity, may heighten sympathetic 

arousal, reaction time, and motor unit recruitment. These 

effects support anaerobic performance and delay the onset of 

muscular fatigue. Additionally, improved cerebral 

oxygenation may enhance pacing, focus, and motor 

coordination throughout the sprint.  
 

TABLE II 

DIFFERENCE BETWEEN  PERCEIVED EXERTION (RPE) AND SHORT-DISTANCE 

RUNNING PERFORMANCE BETWEEN DARK CHOCOLATE VS  CONTROL    

(NON-SUPPLEMENTED)  

VARIABLES MEAN (SD) T DF P 

RPE_DC 6.10 (0.852) -2.99 19 0.008 

RPE_ 

CONTROL 

6.50 (1.100)    

TIME_DC 84.74 

(12.559) 

-12.04 19 <0.001 

TIME_ 

CONTROL 

86.66 

(12.607) 

   

IV. CONCLUSIONS 
This study demonstrated that acute ingestion of dark 

chocolate significantly reduced perceived exertion and 

enhanced 400-meter sprint performance in active young 

males. The observed improvements are likely due to the 

synergistic effects of cocoa flavanols, caffeine, and 

theobromine, which promote vasodilation, reduce central 

fatigue, and enhance mental focus. These results suggest that 

dark chocolate may serve as a practical, natural ergogenic aid 

for short-duration, high-intensity exercise. Given its 

accessibility, safety, and palatability, dark chocolate presents 

a promising alternative to synthetic supplements for 

recreational athletes seeking performance and recovery 

enhancements. 
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