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Abstract. The purpose of the research is to carry out a theoretical analysis 

and generalization of modern scientific and methodological literature on the 

problem of the caffeine impact intake on the body of athletes. The results of 

experimental researches indicate a positive effect of caffeine intake on the 

indices of the anaerobic tests results and on the speed-strength indices. It has 

also been found that caffeine in combination with creatine enhances each 

other's actions and has a positive effect on endurance performance. When 

evaluating the effect of caffeine on the athlete's body, it was found that 

caffeine affects the production of lactic acid. It turned out that lactic acid is 

formed even at rest, as a side effect of taking caffeine. It is found that caffeine 

inhibits the activity of the enzyme phosphodiesterase. It was found that 

caffeine increases the secretion of endomorphins and, due to this, has an 

analgesic effect. 

1 Introduction 

The features of caffeine effects on the body of athletes have been studied relatively recently. The point of 

caffeine action is the human central nervous system. The mechanism of action is to stimulate its functioning 

with caffeine [1,2]. Adenosine and dopamine regulate biochemical processes in the brain. Adenosine weakens 

the processes of excitation in the brain and, thus, protects it from overwork. In terms of their chemical structure, 

the molecule of adenosine and caffeine is almost identical. Due to this, caffeine can competitively replace it at 

the brain receptors. Therefore, caffeine can block the action of adenosine. And thus have a stimulating effect on 

the central nervous system. Caffeine is also capable of providing a normotimal effect, increasing the level of 

psychological stability and mental performance [3,4]. 

Because of this, the popularity of caffeine as an ergogenic support has increased in recent years. [5.6] 

New dietary supplements containing caffeine have emerged in the form of “sports drinks,” “energy drinks,” 

and so on. Attempts to take advantage of the promoting athletic performance benefits are generating demand for 

this type of sports supplement. 

Caffeine is a psychoactive substance that can cause drug dependence [7]. Most of the people who regularly 

consume caffeine-containing beverages are unable to reduce their intake, even with health problems. It is 

believed that regular consumption of more than 450 mg of caffeine per day increases the risk of cardiovascular 

disease, neurological disorders, and osteoporosis. [8.9] 

We are well aware of caffeine effect on the body's aerobic capacity, but the mechanisms of action are not yet 

fully understood. If there is information about the changes that caffeine can cause, it is only in sports with 

manifestations of aerobic endurance (marathon; race walking, etc.). The changes that occur during 

predominantly anaerobic or mixed exercise are still being studied in detail. There are already enough 

experimental studies, but the results are often contradictory. It may be due to the different design of the 

experiments, with different types of subjects (persons related to professional sports, amateurs or untrained 

people). 

Therefore, the purpose of our research was to carry out a theoretical analysis and generalization of modern 

scientific and methodological literature on the problem of caffeine effect intake on the body of athletes. 

2 Materials and methods 

                                                      

 Corresponding author: msta77@yandex.ru 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/). 

BIO Web of Conferences 26, 00064 (2020) https://doi.org/10.1051/bioconf/20202600064
PES 2020

mailto:msta77@yandex.ru


To achieve the goal of the research, we carried out an abstract review of domestic and foreign literary sources, 

which presented the results of experimental studies of the features of caffeine effect on the indicators of 

anaerobic and aerobic performance of the body, the manifestation of speed, speed-power and strength abilities, 

physical performance, general endurance of individuals, practicing and not going in for sports. 

As the main research method we used the methods of theoretical analysis and generalization of literature 

data. 

3 Results and discussion 

The test most commonly used to assess anaerobic performance is the Wingate Anaerobic Test. The athlete must 

perform on the ergometer for 30 seconds, depending on the speed of rotation, the load, taking into account his 

body weight. 

Medbo performed the Wingate anaerobic test three times. This resulted in energy consumption ranging from 

60 to 84% of ATP production regardless of oxygen supply. However, no statistically significant difference was 

found between the caffeine and non-caffeine groups [10]. 

In Kang's experiment [11] with the participation of professional cyclists and untrained people, indicators of 

an increase in the total amount of energy released were recorded. The subjects used caffeine doses of 2.5 and 5 

mg / kg, respectively. While this test is considered representative, it does not take into account the total energy 

expenditure of some more interval type exercise sports such as football, ice hockey, etc. The increase in total 

energy released was positive when athletes received caffeine at a dose of 6 mg / kg in the experiment. 

Contrary to these findings, Williams [12] found no change after 15 seconds of exercise, but rather found a 

beneficial effect after short 6-7 seconds of exercise. 

Effect of caffeine on speed performance 
Paton [13] studied the effects of caffeine in 20 athletes. They mainly trained in athletics sports (sprint 

distances). In the experiment, all athletes used a standard set of exercises: 10 accelerations of 20 m with a break 

of 10 seconds between separate repetitions. All athletes received caffeine at a dose of 6 mg / kg, the control 

group received a placebo. In the first acceleration, the group of athletes who took caffeine showed a significant 

advantage in the speed of running the segment, compared to the results of the athletes in the control group. The 

running time of the last 10th acceleration increased by 14% in the “Placebo” group and by 14.7% in the 

“Caffeine” group. 

Stewart's experiments [14] gave slightly different results. He studied the effects of caffeine on rugby players 

over 7 simulated matches, ranging from 2 to 40 minutes, with a 10-minute break between halves, where the 

players received caffeine at a dose of 6 mg / kg. Caffeine increased the efficiency of anaerobic performance by 

an average of 0.5–3.4%. 

The results of a similar study involving swimmers were similar: trained athletes and untrained athletes swam 

2 times 100 m with a break of 10 minutes. Swimming results for the second leg after taking caffeine were 

significantly higher than the swimming time for the first leg. At the same time, the effect of faster overcoming 

the distance after taking caffeine was higher in trained athletes. 

The essence of the experiment, aimed at studying the effect of caffeine on the exercise of endurance, was to 

measure the maximum accumulated oxygen deficiency after exercise lasting from 1 to 3 minutes. This load 

corresponds to an over-maximum intensity of 125% VO2max. 

The accumulation of oxygen deficiency was not observed, and thus the time to complete the exercise on 

bicycle ergometry increased after taking caffeine by 14%. It proves the positive effect of caffeine on endurance. 

In another experiment, the subject was loaded for maximum of 2 minutes on a bicycle ergometer and 

immediately after that at speed corresponding to run of 800 m. The result in the form of energy expenditure was 

794 ± 164 W higher with the introduction of caffeine [15]. 

Other authors [16] administered caffeine in combination with creatine and found a synergistic positive effect 

of their combined use. 

In resistance training, the intensity of the load is calculated as a percentage of the amount of weight (in kg) 

that the athlete can overcome with a single repetition. Therefore, the maximum is a load that can only be done 

once and is expressed as 100%. 

Green [17] tested 17 subjects who performed 3 exercises on bench press and leg press to 80% of peak power 

in a double-blind research using caffeine at 6 mg / kg and placebo. The first two attempts showed no difference, 

only the third was positive. 

Hudson et al. [18] in tests of the legs and arms muscles strength, as in the model of resistance exercise to 

induce fatigue, found significantly higher repetitions of the exercise after administration of caffeine. The authors 

emphasized the need to take into account athletes' coffee addiction. 

Beck [19] conducted an experiment with two groups of randomly selected people performing a set of 

exercises: bench press and leg press at 80% peak power until fatigue. The caffeine group performed better on 

the bench press (34 kg) than the placebo group (24 kg). At the same time, there were no significant differences 
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in the leg press results. However, other experiments by other authors have not confirmed these results. In 

particular, the positive effect of caffeine intake on the manifestation of the lower extremities muscles strength 

capabilities was found [20]. 

This discrepancy, which was later discovered by other authors, is difficult to explain. One of the reasons may 

be that the experiments were conducted with people who had no experience with resistance training. 

With an increase in adrenaline, lactic acid accumulates. Some researches have shown that caffeine intake can 

interfere with lactic acid production even at rest as a side effect. However, there is no ergogenic effect in these 

cases. The described effect of caffeine was manifested only in a few subjects. This discrepancy has led to the 

suggestion that the caffeine-lactic acid causal relationship is not direct, and there are other explanations. 

Caffeine causes an increased production of adrenaline by the adrenal glands. Both epinephrine and 

norepinephrine release more glucose into the bloodstream at the start of a workout. Studies showing a positive 

effect were conducted with trained individuals, while untrained subjects did not have it. 

Caffeine has been shown to increase irritability and contractility by stimulating Na + / K + ATPase activity. 

Some authors explain this by a decrease in plasma K + concentration. During muscle contraction, 

depolarization of muscle cells occurs, accompanied by the outflow of K + into the extracellular fluid, from 

which it diffuses into the blood. This relieves fatigue and creates more favorable conditions for further muscle 

contractions. Caffeine metabolites also favorably inhibit this interaction by stimulating K + transport. Caffeine 

increases plasma K + during aerobic exercise. 

When analyzing the literature data, it was found that caffeine inhibits the activity of the enzyme 

phosphodiesterase. It has also been shown that caffeine increases calcium mobilization in the sarcoplasmic 

reticulum. It may have a beneficial effect on muscle fiber contraction. 

It is believed that the perception of muscle pain decreases when they act as agonists, and, conversely, 

increases when they act as antagonists. This results in a decrease in maximum contact (MVC) and travel speed. 

Caffeine is used as a common component of pain relievers for its properties, i.e. by blocking adenosine 

receptors. It is often combined with paracetamol to increase its effectiveness. 

The use of caffeine for pain suggests that, in addition to the mentioned effect on adenosine, it is involved in 

the regulation of exercise by increasing the involvement of motor muscle units. If caffeine reduces pain, it 

allows more units to be recruited and thus increases muscle strength. This theory will explain the effects of 

caffeine even with anaerobic exercise [21]. However, its effect could not be demonstrated on EMG recordings. 

Some differences have been found between men and women in the perception of pain [22]. A reduced dose-

response was observed with a 10 mg / kg dose of caffeine versus a 5 mg / kg dose in men after 30 minutes on a 

bicycle ergometer at 60% VO2max. No similar dose-response results were found in women, and a decrease in 

pain threshold was observed at all doses. It is believed that women have a higher threshold for sensitivity to 

pain. 

In addition, the analgesic effect of caffeine can be attributed to the fact that it increases the secretion of 

endomorphins. These are chemical compounds that are produced in the tissues of the brain and they can reduce 

pain and positively affect the emotional state of a person. Endomorphins are synthesized in large quantities in 

the human body during sports competitions. This makes it possible to ignore the onset of pain feeling and to 

mobilize due to this additional physical and mental reserves of the body. 

Since caffeine reduces pain during prolonged exercise, it is likely that this effect also applies to the perceived 

effort method. Doherty [23] found that the sensitivity decreased by 5.6% compared with placebo. The same 

author found that the fall is 1 point on the Borg scale [24] with an intense load on the ergometer. 

The effect of caffeine has rarely been tested during maintenance exercise, although it would help 

significantly in evaluating effort. Green [25] found no difference between the caffeine and placebo groups, but 

found an increase in exercise repetitions. Perhaps this is one of the first positive results in exercises with a 

predominantly anaerobic energy supply mechanism. 

Caffeine has also been studied as a means of reducing fatigue. However, it must be borne in mind that there 

is central and peripheral fatigue. When you measure fatigue during aerobic exercise, it is clear that caffeine 

prolongs and increases performance. [26] However, there is also evidence that it also has a positive effect on 

speed-strength performance, but this effect is difficult to prove. After analyzing the literature data, we came to 

the conclusion that caffeine can significantly increase the time before the onset of fatigue and, thanks to this, 

maintain the strength of muscle contractions during muscular loads close to maximum. 

4 Conclusions 

An abstract review of literary sources allows us to conclude that caffeine has a positive effect on the indicators 

of the body anaerobic capabilities and speed-strength capabilities of athletes. 

The mechanism of caffeine influence on increasing the endurance of athletes is a positive effect on the 

increase in the secretion of endomorphins - substances produced in the tissues of the central nervous system and 

having the ability to reduce pain and positively influence the emotional profile of athletes. 
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Thus, caffeine is found in many energy drinks that athletes consume. To achieve a positive effect of their 

intake on the body and motor abilities, every coach and athlete must know about the patterns and mechanisms of 

their impact. 
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