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Abstract. Carbohydrates are essential nutrients within the context of our daily dietary intake, 

serving a crucial function in the provision of energy for human metabolism, as well as exerting a 

significant influence on athletic performance and the subsequent process of recuperation. 

Carbohydrates, being a primary source of energy for the human body, hold significant 

significance in our daily existence. Carbohydrates serve multiple functions, including the 

reduction of body protein consumption, possession of detoxifying qualities, and potential 

contribution to an extended lifespan through acceptable ingestion. The appropriate consumption 

of carbohydrates significantly influences the overall health and quality of life of those without 

any specific health conditions. The dietary intake of an athlete plays a pivotal role in determining 

their performance on the field. Carbohydrates provide a primary energy source within the dietary 

regimen of athletes, playing a pivotal role in fueling explosive power, endurance, and other 

critical determinants of athletic success. The significance of carbs in relation to sleep should not 

be overlooked. The objective of this paper is to investigate the influence of carbohydrate 

consumption on both exercise performance and sleep quality. Additionally, this study will 

undertake a more extensive examination and analysis by include both athletes and individuals 

from the general population. 
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1.  Introduction 

In the human body, carbohydrates undergo a process of conversion, resulting in the production of 

glucose, which serves as the primary source of energy. A sufficient intake of carbohydrates is essential 

for sustaining optimal muscular function, facilitating proper brain activity, and exerting a significant 

influence on physical exercise. Simultaneously, carbohydrates assume a significant function in the 

context of normal human existence [1-2]. The consumption of carbohydrates in appropriate quantities 

can sufficiently supply the energy required to sustain regular physiological processes and physical 

performance. Sleep is a vital physiological activity that plays a crucial role in the restoration and 

rejuvenation of the human body, exerting significant influence on both physical well-being and 

cognitive abilities. The quality of sleep can be significantly influenced by an individual’s dietary 

consumption [3]. Simultaneously, numerous researches have demonstrated that carbohydrates serve as 

the primary energy source and their consumption may exhibit a significant association with sleep 

patterns. In order to attain peak performance in athletic endeavors, it is imperative for athletes to ensure 

they have a sufficient energy supply and maintain a balanced dietary intake. Carbohydrates serve as the 
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predominant energy source for athletes and play a crucial role in facilitating important physiological 

capabilities, including power, endurance, and speed. The objective of this paper is to examine the 

influence of carbohydrate consumption on exercise performance and sleep quality, as well as investigate 

the effects on athletic performance indicators such as resistance, explosive power, and endurance in 

athletes, as well as everyday living indicators in the general population. 

2.  The impact of carbohydrate intake on daily exercise performance 

2.1.  Carbohydrates and exercise performance 

Optimal consumption of carbohydrates has been shown to have a positive impact on athletic 

performance, leading to improvements in both endurance and strength among athletes. Carbohydrates 

play a crucial role in mitigating muscular exhaustion by facilitating the restoration of muscle glycogen 

levels. Additionally, they serve as a consistent source of energy, enabling the sustenance of 

high-intensity physical exertion during exercise. The impact of carbohydrate ingestion on neurological 

function is evident to some degree, since it enhances motor coordination and reaction time. Consuming 

a substantial quantity of one’s preferred food prior to engaging in physical activity not only augments 

energy levels to enhance performance, but also induces a sensation of diminished appetite in the athlete 

subsequent to the exercise session. In athletic disciplines characterized by minimal weariness or 

glycogen depletion, such as gymnastics, sprinting, and ski jumping, the emphasis on carbohydrate 

replenishment in the pre-race meal is not necessary. Nonetheless, in the case of activities exceeding a 

duration of 60 minutes, it is imperative for athletes to augment their carbohydrate stores via a 

pre-competition meal, particularly when the event is slated for the morning and the athletes have 

undergone a fasting period throughout the night [4]. 

2.2.  Adaptability of carbohydrates to different types of exercise 

Various forms of physical activity require varying amounts of carbohydrates. Endurance-based aerobic 

activities, such as long-distance running and swimming, necessitate a substantial supply of 

carbohydrates to sustain prolonged energy expenditure. Conversely, high-intensity, short-term exercises 

like weightlifting and sprinting primarily depend on the utilization and replenishment of muscle 

glycogen. Optimizing performance can be achieved by altering carbohydrate intake, depending on the 

specific type of exercise [5].  

The purpose of consuming carbs before to exercising is to enhance the utilization of carbohydrates 

inside the muscles. Hence, it is imperative that the pre-match meal incorporates an adequate amount of 

carbohydrates in order to establish a solid basis for carbohydrates to assume a more prominent function. 

2.3.  The relationship between carbohydrates and exercise intensity 

The impact of variations in exercise intensity on carbohydrate intake requirements is noteworthy. 

High-intensity physical activity necessitates an increased need for energy, thereby leading to a greater 

requirement for carbs. In the context of high-intensity exercise, it is advantageous to augment 

carbohydrate consumption in order to adequately fuel the body and mitigate the onset of muscular 

exhaustion, thereby enhancing overall exercise performance [6]. One effective strategy for aligning 

carbohydrate consumption with the energy requirements of muscle is to incorporate supplementary 

carbohydrates into pre- and post-training meals and snacks. As the level of training intensifies, it is 

recommended to correspondingly increase the consumption of carbohydrates in order to fulfill the daily 

target for carbohydrate intake. It is imperative for athletes to acquire knowledge on appropriate dietary 

practices throughout sporting activities in order to enhance their competitive performance. 
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3.  The impact of carbohydrate intake on people’s daily life 

3.1.  Body composition and exercise 

Certain athletes are required to modify their weight and body composition in accordance with the 

demands of their respective sports, a practice that can potentially exert a discernible influence on these 

athletes. Athletes engaged in sports with weight classifications, such as wrestling and lightweight 

rowing, may be required to adjust their body weight to conform to specific weight classes. Similarly, 

athletes participating in sports that emphasize specific body shapes, such as dance, gymnastics, and 

figure skating, may also need to modify their weight accordingly. In the context of skating and diving, 

individuals may encounter societal expectations to have a slender physique, despite their existing 

healthy weight and its lack of impact on their athletic capabilities. The detrimental impact of extreme 

calorie restriction on sports performance might manifest through both fat and muscle loss. The body fat 

percentages necessary for male and female athletes vary depending on the specific sports they 

participate in. According to existing literature [7], it is anticipated that men athletes should maintain a 

body fat percentage of at least 5%, while female athletes should maintain a body fat percentage of at 

least 12%, while ensuring their overall health remains unaffected. Nevertheless, athletes The ideal body 

fat percentage may exceed the minimum norm and is subject to individual variation. 

3.2.  The impact of carbohydrate intake on weight management, body functions and mental health 

The consumption of carbohydrates has a strong correlation with the control of body weight. An 

overconsumption of carbohydrates has the potential to result in an excessive intake of calories, hence 

potentially impacting the regulation of body weight. Nevertheless, it is worth noting that carbs also serve 

a significant function in promoting fullness during meals, so mitigating feelings of hunger and curbing 

excessive food consumption. The implementation of a rational approach to managing carbohydrate 

consumption might contribute to the equilibrium between caloric intake and expenditure, thereby 

facilitating the maintenance of an optimal body weight [8]. 

Carbohydrates are crucial to numerous physiological processes within the human body. A moderate 

consumption of carbohydrates has the potential to adequately sustain the optimal functioning of both the 

muscular and cerebral systems. Furthermore, carbohydrates serve as a valuable reservoir of dietary fiber, 

so facilitating regular intestinal movement and promoting optimal digestive well-being. 

The ingestion of carbohydrates has the potential to influence mental well-being. The consumption of 

a moderate amount of carbohydrates has been found to elevate the levels of tryptophan, a precursor to 

neurotransmitters, in the plasma. This increase in tryptophan concentration facilitates the production of 

serotonin in the brain, leading to a reduction in tension and anxiety and an improvement in emotional 

stability. 

4.  The impact of carbohydrate intake on sleep quality 

4.1.  The relationship between carbohydrate intake and sleep duration and sleep quality 

Adequate consumption of carbohydrates is essential for ensuring adequate energy provision and the 

maintenance of appropriate metabolic functioning inside the human body. Research has indicated that an 

imbalanced consumption of carbohydrates, characterized by either insufficient or excessive intake, can 

potentially exert adverse effects on the length of sleep. Adequate consumption of carbohydrates can 

facilitate the production and secretion of sleep-inducing hormones, hence contributing to the 

maintenance of consistent sleep length [9]. 

A moderate consumption of carbohydrates could potentially yield beneficial effects on the quality of 

sleep. Carbohydrates have a crucial role in facilitating the provision of blood sugar and supporting the 

maintenance of optimal brain function. The maintenance of normal blood sugar levels during sleep is 

crucial for achieving a harmonious equilibrium between deep sleep and REM sleep. Consuming an 

adequate amount of carbohydrates can contribute to a consistent and steady provision of energy to the 

brain, hence potentially enhancing the quality of sleep. 

Proceedings of  the 2nd International  Conference on Modern Medicine and Global  Health 
DOI:  10.54254/2753-8818/33/20240736 

31 



4.2.  The relationship between carbohydrate intake and sleep structure 

The manipulation of carbohydrate consumption may potentially influence the structure and patterns of 

sleep. The available literature indicates that the consumption of a high-carbohydrate diet has been 

associated with an extended length of nocturnal rapid eye movement (REM) sleep, whereas a 

low-carbohydrate diet has been linked to a reduction in REM sleep. The consumption of carbohydrates 

has the potential to influence alterations in the organization of sleep by modulating the levels of glucose 

in the brain. 

In order to maintain suitable weight and body composition, athletes must expend a specific quantity 

of energy during their training regimen. Inadequate energy consumption can have a detrimental impact 

on exercise performance and diminish the efficacy of training outcomes. In cases of inadequate energy 

intake, the human body may resort to utilizing its lean tissue for sustenance. The decrease in lean tissue 

within the body can result in a decline in physical strength, endurance, and immunity. Additionally, it 

has the potential to induce dysfunction within the endocrine and musculoskeletal systems. Furthermore, 

chronic inadequate energy consumption results in diminished nutritional intake, hence giving rise to 

metabolic disturbances such as malnutrition and reduced resting metabolic rate. Typically, female 

athletes who engage in more rigorous training regimens exhibit a comparable energy intake per 

kilogram of body weight to their male counterparts. However, it is worth noting that certain female 

athletes may still exhibit a lower energy consumption relative to their expenditure. Insufficient energy 

intake, namely below the range of 1,800 to 2,000 kcal/d, poses a significant nutritional challenge for 

female athletes. This issue is of concern as sustained negative energy balance can result in weight loss 

and disrupt endocrine function [10]. 

The consumption of appropriate amounts of carbohydrates has the potential to enhance an athlete’s 

ability for endurance. Long-term and sustained aerobic exercise, such as long-distance running and 

swimming, predominantly depend on aerobic metabolism, wherein carbohydrates serve as the primary 

fuel supply. The consumption of carbohydrates has been shown to contribute to the maintenance of 

stable blood sugar levels, the postponement of muscular exhaustion, and the enhancement of endurance 

levels in athletes. 

The consumption of carbohydrates has been found to have a beneficial effect on enhancing an 

athlete’s speed performance. Carbohydrates serve as the predominant source of immediate energy, 

supplying readily available energy stores for activities that need quick bursts of power, such as sprinting, 

explosive motions, and rapid acceleration. The consumption of an adequate amount of carbohydrates 

has the potential to enhance the capacity for muscle contraction and the speed of nerve response, thereby 

leading to improved performance in speed-related activities among athletes. 

5.  Conclusion 

The consumption of appropriate amounts of carbohydrates has been shown to have a beneficial effect on 

human performance during physical activity. Carbohydrates, being a significant source of energy 

provision, has the ability to offer enduring energy and hold a crucial position in the context of physical 

activity. Optimizing exercise performance and enhancing exercise endurance and strength can be 

achieved by the judicious modulation of carbohydrate intake, taking into account the specific activity 

requirements and intensity levels. In practical training, athletes are advised to modify their carbohydrate 

consumption based on individual circumstances and expert recommendations in order to optimize 

exercise performance and enhance overall physical well-being. Adequate consumption of carbohydrates 

is crucial for maintaining optimal human health and sustaining life. Carbohydrates are well recognized 

as a primary source of energy, capable of providing an ample supply of energy to the body. Moreover, 

they exert significant influence on weight regulation, physical performance, and psychological 

well-being. Nevertheless, the requirements for carbohydrates differ among individuals, necessitating the 

adjustment of carbohydrate consumption to align with individual traits and specific demands. It is 

advisable to integrate dietary guidelines with individual objectives and consult with a qualified 

nutritionist or medical practitioner in order to enhance overall well-being and optimize health 

outcomes.The consumption of carbohydrates has been found to have a discernible influence on the 
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quality of sleep experienced by individuals. A judicious regulation of carbohydrate consumption has the 

potential to uphold optimal sleep length, enhance sleep quality, and sustain a consistent sleep pattern. 

Nevertheless, it is important to note that the required amount of carbohydrates may differ across 

individuals, therefore necessitating the adjustment of carbohydrate consumption according to individual 

attributes and patterns of daily living. It is advisable, if deemed essential, to pursue expert counsel and 

modify one’s carbohydrate consumption in accordance with individual circumstances in order to 

enhance both sleep quality and physical well-being. The impact of carbohydrate intake on athletes’ 

performance on the field is significant. Carbohydrates serve as the principal energy source for athletes, 

facilitating crucial physiological functions like power generation, endurance capacity, speed 

performance, as well as recovery and immune system resilience. It is advisable for athletes to 

appropriately regulate their carbohydrate consumption in accordance with their specific athletic 

requirements and training objectives in order to attain peak performance during sporting activities. It is 

advisable to seek professional help when making dietary adjustments to ensure that carbohydrate intake 

aligns with overall nutritional requirements, hence optimizing exercise outcomes and physical 

well-being. 
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