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Abstract: A balanced and healthy diet is crucial for supporting the mental health and improving the performance of athletes in sports.
Adequate nutrition ensures athletes have the necessary energy sources for exercise and recovery, with specific dietary requirements varying
based on factors such as the sport, playing conditions, gender, and age. Proper nutrition, including personalized dietary recommendations,
is essential for promoting optimal performance and minimizing the risk of lifestyle diseases. Athletes often use supplements to support
their diet and reach health or performance goals, but these should complement, not replace, a balanced diet. Nutrient requirements,
including energy, macronutrients (carbohydrates, proteins, fats), and essential micronutrients (iron, vitamin D, calcium, vitamin B
complex), are crucial for athletes to achieve peak performance. Dietary supplements and ergogenic aids can also play a role in enhancing
sports performance when used appropriately. Optimizing post-exercise recovery through hydration, refuelling, repair, and rest is vital for

athletes' overall performance and well-being.
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1. Introduction

A balanced and healthy diet is essential, for supporting their
mental health as well as improving the performance of
athletes in sports. Training athletes should focus on
maintaining a diet and possibly include dietary supplements
to boost their performance. Different types of sports diets can
help athletes uphold and enhance their performance levels
underscoring the importance of a diet for athletes at every
stage of their training and competitive endeavours.
Inadequate nutrition can have effects, on an athlete’s
performance and overall functional abilities [1].

Proper nutrition ensures athletes have the necessary energy
sources for exercise and recovery. The nutritional demands
associated with intense exercise stress need to be addressed,
with specific dietary requirements varying depending on
factors such as the sport, playing conditions, gender, and age
[2].Providing tailored dietary recommendations by certified
specialists is essential to promote optimal performance and
minimize the risk of lifestyle diseases.

Athletes often use supplements, like vitamins, minerals,
creatine, caffeine and amino acids to support their diet and
reach health or performance goals. It's important to remember
that these supplements should be an addition to a diet, not a
replacement. Athletes involved in endurance activities or
exercising in conditions may need fluids, electrolytes and
carbohydrates to replace lost nutrients and sustain energy
levels. The impact of supplements on performance can vary
based on factors such, as the intensity of training the type of
activity and the surrounding environment.[3]

Personalized nutrition in athletic populations aims to optimize
health, body composition, and exercise performance by
tailoring dietary recommendations to an individual's genetic
profile. While traditional dietary guidelines are often
generalized, genetic differences can significantly impact how

nutrients are absorbed, metabolized, and utilized in the

body.[4]

Nutrient requirement for an athlete

1) Energy: Sufficient amount of calories are required for
ensuring adequate energy expenditure and maintaining
strength, endurance, and muscle mass is the most crucial
component of effective sport training and performance.

People who engage in an overall training regimen (i.e.,

30 to 40 minutes per day, three times per week) may

typically satisfy their nutrition demands by eating a

regular diet of 25 to 35 kcal/kg/day, or 1800 to 2400

calories per day. Moreover, it has been reported that

athletes exercising 90 minutes per day require 45 to 50

kcal/kg/day, and in some sports even more.

2) Macronutrients:

a) Carbohydrates: Carbohydrates are among 2
sources of fuel employed in sports. The glycogen
storage in the exercising muscle is the first source of
glucose. Glycogenolysis and later gluconeogenesis
(both in the liver) keep the glucose supply going
when this is low. Guidelines need to include daily
carbohydrate consumption in g per kg of body
weight, as well as flexibility for the athlete to
accomplish these targets while still meeting his or
her energy demands and other dietary objectives.
Carbohydrate intake of 5 to 7 g/kg/day is sufficient
for general training, and 7 to 10 g/kg/day is likely
sufficient for endurance athletes, while top athletes
training 5 to 6 hours per day may require as much as
12 g/kg/day, or 420 to 720 g of carbs per day for the
60-kg athlete.

Table 1: RDA for carbohydrates .[5]
Type of activity RDA for carbohydrates
Low intensity 3-5g/kg body weight
Moderate (1 h daily) 5-7g/kg body weight
Moderate high intensity (1-3 h daily) | 6-10g/kg body weight
Very high intensity (>4 h daily) 8-12g/kg body weight
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3)

4)

5)

6)

7)

Proteins:  Sportsmen' protein  requirements are
influenced by age, gender, lean body mass, fitness level,
training programme, and competition phase. Protein
consumption should be between 1.2 and 1.7 g/kg/day for
endurance athletes and 1.2 to 1.7 g/kg/day for strength
athletes. Everyday protein consumption objectives
should be accomplished with a meal plan that includes a
regular distribution of modest amounts of high-quality
protein throughout the day and after strenuous workouts.

Table 2: RDA for proteins. [6]

Type of athlete RDA for proteins
Normal RDA 0.8 g/kg body weight
Endurance athlete | 1.2-1.4 g/kg body weight

Strength athlete 1.4-1.7 g/kg body weight
Intermittent athlete | 1.2-1..6 g/kg body weight

Fats: Around 9 kcal/g, fat is the most concentrated
source of dietary energy. Unsaturated fats are required
for the health of cell membranes and the skin, health,
hormones, and fat-soluble vitamin transfer. The total
glycogen reserves in the body (muscle and liver) are
around 2600 calories, but each pound of body fat
provides approximately 3500 calories. For light- to
moderate-intensity activity, fat is the most significant, if
not the most important, fuel. Despite the fact that fat is a
significant metabolic fuel for muscular activity during
extended aerobic exercise and serves a variety of critical
functions in the body, eating more than the necessary
amount of fat is not suggested. Athletes who eat a high-
fat diet may also ingest less calories from carbohydrates,
which might hurt their short-term performance.
Essential Micronutrients: Many of the metabolic
pathways that require micronutrients are stressed during
exercise, and training may cause muscle biochemical
changes that raise the demand for particular
micronutrients. Major micronutrients that are required by
athletes are:

Iron: With or without anemia, iron deficiency can affect
muscle function and reduce work capacity, resulting in
poor training adaptation and sports performance. Limited
iron intake from heme dietary sources and insufficient
calorie intake (about 6 mg iron is consumed per 1,000
kcals) are common causes of suboptimal iron status.
Increased iron losses in perspiration, urine, and feces, as
well as intravascular hemolysis, may occur in some
athletes undergoing severe exercise.

Vitamin D: Vitamin D is important for bone health
because it affects calcium and phosphorus intake and
metabolism. There is also growing scientific interest
in vitamin D's biomolecular involvement in skeletal
muscle, where its role in modulating muscle metabolic
function may have consequences for sports
performance. Vitamin D blood levels starting from 80
nmol/L to 125 nmol/L94 are identified as reasonable
targets for effective training-induced adaptation.
Calcium: Calcium is particularly critical for bone tissue
formation, maintenance, and repair, as well as muscular
contraction control, nerve transmission, and appropriate
blood coagulation. Low energy availability, as well as, in
the case of female athletes, menstrual dysfunction,
increase the risk of poor bone mineral density and stress
fractures, with low dietary calcium intake contributing

further to the problem. Calcium supplements should only
be considered after a careful examination of daily food
intake. In athletes with limited energy availability or
menstruation dysfunction, 1,500 mg of calcium and
1,500-2,000 1U of vitamin D per day are required to
optimize bone health.

8) Vitamin B complex : More B vitamins, such as thiamin,
riboflavin, niacin, pyridoxine, folate, biotin, pantothenic
acid, and choline, are required for increased energy
metabolism because they are part of coenzymes that
regulate energy metabolism by modulating the synthesis
and degradation of carbohydrates, protein, fat, and
bioactive compounds .[6]

Role of dietary supplements and ergogenic aids

Dietary supplements are an integral part of modern lifestyles,
contributing to improved wellbeing and longevity by
supporting immune function and reducing the risk of non-
communicable diseases. The researches have shown that
global dietary supplements market is projected to reach USD
20.73 billion by 2027, driven by an 8.2% compound annual
growth. [7]

Certain dietary supplements, such as creatine monohydrate,
omega-3 fatty acids, vitamin D, probiotics, gelatin, and
curcumin/tart cherry juice, may enhance aspects of health,
recovery, and exercise adaptation in athletes, potentially
improving training and competitive performance.[8]

Nutritional supplementation is crucial when dietary needs
aren't met, but its role when sufficiency is achieved is debated
due to potential harmful effects with excessive intake. While
athletes commonly use sports supplements to enhance
performance, extracts from edible plants can mitigate stress-
induced cell damage and support physiological processes.
Nutrition significantly impacts psychological well-being and
sports performance, with well-designed approaches
improving both. Optimal carbohydrate intake enhances
endurance, while post-exercise protein and carbohydrate
ingestion aids recovery. Ergogenic aids like beta-alanine can

improve energy metabolism and body composition,
highlighting the importance of nutrition in sports
performance. [9]

Caffeine, creatine, nitrate, beta-alanine, and sodium

bicarbonate are all well-researched supplements that have
shown to enhance sports performance when used according
to established protocols. Caffeine, a widely consumed
stimulant, improves endurance capacity, neuromuscular
function, and reduces perception of exertion during exercise.
Creatine supplementation increases intramuscular stores of
creatine phosphate, enhancing short-term, high-intensity
exercise performance, especially in repeated bouts. Nitrate
supplementation improves oxygen uptake kinetics, muscle
function, and exercise performance, particularly in activities
lasting 12-40 minutes. Beta-alanine supplementation
increases muscle carnosine content, buffering acidity during
exercise, and improving performance in bouts lasting 30
seconds to 10 minutes. Sodium bicarbonate ingestion
enhances high-intensity sprint performance lasting about 60
seconds, with potential benefits for repeated sprint efforts.
While these supplements can also be obtained through dietary
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sources, their ergogenic effects are more reliably achieved
with targeted supplementation. [11]

Table 3: Dietary Supplements with Selected Components for Sports and Athletic Performance [12]

Sr. no.| Major ingredients Mechanism of Action Offered
1. Antioxidants Reduce muscular fatigue, inflammation, and pain by inhibiting free radical damage to skeletal muscle.
. Helps strained and injured skeletal muscle cells regain their structure and function. Might speed up recovery
2. Beta-alanine ) . . :
from skeletal muscle damage caused by adequate quantity and intensity of exercise.
BCAA’S Mitochondria in skeletal muscle can metabolize it to give energy during exercise. There is no evidence of
3. (Branched chain improved performance in endurance-related aerobic activities; nevertheless, there is the possibility of
amino acids) increased muscle mass and strength improvements throughout training.
Provides energy to muscles for short-term, primarily anaerobic exercise. Maximum effort muscular
4. Creatinine contractions may enhance strength, power, and work; over time, helps the body adapt to athlete-training
programs; of limited utility for endurance sports.
. It plays a role in metabolism and energy generation, as well as providing nitrogen for a number of important
5. Glutamine . L
metabolic activities.
During exercise, it increases oxygen intake, lowers heart rate, and lowers lactate concentrations. Correction
6. Iron of iron deficiency anaemia improves work capacity; data is mixed on whether milder iron insufficiency
without anaemia harms exercise performance.

Optimizing Post-Exercise Recovery and the Role of
Supplements

In the pursuit of athletic success, the optimization of dictary
strategies plays a pivotal role. Athletes are continually
seeking ways to maximize their performance through
nutrition, considering factors such as carbohydrate intake
during exercise to sustain energy levels and support the
central nervous system. Recent research has delved into the
potential benefits of training with reduced carbohydrate
availability, although its impact on performance remains
uncertain. Additionally, the importance of protein
consumption post-exercise for muscle recovery is widely
recognized, alongside the critical need for adequate hydration
to prevent performance-debilitating fluid losses. [13]

Numerous sports entail repeated bouts of high-intensity
exercise, which can be impeded by early fatigue due to
metabolic by-products, ion imbalances, and decreased
phosphocreatine levels. To address these fatigue mechanisms,
athletes commonly rely on nutritional ergogenic aids.
Creatine is notably recognized as one of the most established
supplements for enhancing performance in high-intensity
exercise. Although multi-ingredient supplements are gaining
popularity, their efficacy is typically inferred from the
benefits observed with individual ingredients when used
alone. [14]

Various nutritional strategies can enhance post-exercise
recovery, tailored to factors like sport type, athlete
preparation, and convenience. One mnemonic, the 4R's
(Rehydrate, Refuel, Repair, Rest), serves as a guide rather

than a rigid protocol. Rehydration involves consuming at least
150% of lost weight post-exercise, with added sodium for
faster replenishment if needed. Refueling with a mix of
carbohydrates and proteins aids glycogen replenishment and
tissue repair, which can include non-starch slowly digestible
carbohydrates like trehalose. Repair involves consuming
high-quality proteins to stimulate muscle protein anabolism,
potentially aided by supplements like creatine, tart cherry,
beetroot juice, and ashwagandha. Finally, ensuring optimal
sleep quality and duration is crucial for post-exercise
allostatic response and recovery, with pre-sleep casein protein
ingestion showing promise for muscle adaptation in
resistance training but requiring further study in endurance
athletes. [15]

In the pursuit of athletic success, optimizing dietary strategies
is crucial for athletes. This includes considerations such as
carbohydrate intake during exercise to sustain energy levels
and support the central nervous system. While research
explores the benefits of training with reduced carbohydrate
availability, its impact on performance remains uncertain.
Additionally, protein consumption post-exercise is vital for
muscle recovery, alongside the need for adequate hydration to
prevent fluid losses. Athletes often rely on nutritional
ergogenic aids to address fatigue mechanisms during high-
intensity exercise, with creatine being a well-established
supplement in this regard. Post-exercise recovery is enhanced
through various strategies, summarized by the 4R's:
Rehydrate, Refuel, Repair, and Rest, which guide fluid and
nutrient intake to support recovery processes.[16]

Sr. No. T}ZEZfSOf Impacts on performance of athlete Main findings Ref.
Despite widespread curiosity regarding the ketogenic diet's
potential as an enhancer in endurance sports, limited
A ketogenic diet potentially improves the research exists on the impact of consuming a ket.ogemc diet
on outcomes such as VO2 max, time to exhaustion (TTE),
. performance of endurance athletes by . . . .
Ketogenic | . . L race time, perceived exertion (RPE), and peak power. Mixed
1. . inducing a metabolic shift that enhances the . .| [17]
Diets . . . results are observed when comparing the effects of ketogenic
physiological advantages gained through . . . .
trainin diet consumption to high-carbohydrate diets on endurance
& performance, possibly attributed to study disparities and
individual athlete variability, particularly in genetic factors
affecting metabolism
2 Paleo dict The Paleo diet has a slight negative impact on | This diet may be suitable for athletes in sports that do not (18]
) anaerobic capacity, reducing certain demand high carbohydrate availability, like team sports, and
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assessment indicators such as total work for players aiming to achieve optimal body composition
performed, mean and maximum anaerobic | quickly. The adoption of the Paleo diet led to a reduction in
power. However, it does not affect the level of|  body mass, body mass index, and fat mass, indicating a
aerobic capacity in handball players positive impact on the body composition of handball players.
Plant-based and vegetarian diets offer several Th@ reducthn in body fat mass assqmated Wlth these diets is
. . . linked to increased aerobic capacity, which can enhance
physiological benefits that can improve : . .
. ; : . endurance performance. The influence of diet on maximal
Vegetarian | exercise capacity. These diets can help reduce . .
. . - oxygen uptake (VO2max), particularly through its impact on
3. or Vegan | fat mass, inflammation, and exercise-induced . . L [19]
. Sy . body mass, is crucial not only for competitive athletes but
diet oxidative stress. They also improve glycogen . . .
oo . . also for untrained and moderately trained recreational
availability through increased intake of
athletes.
complex carbohydrates.
Conversely, gastrointestinal discomfort and total GIS were
The FODMAP content of a 48-hour high- higher during recovery on the low FODMAP diet. These
Low carbohydrate diet did not significantly affect findings suggest that the FODMAP content of a high-
4. FODMAP | gastrointestinal integrity biomarkers, orocecal | carbohydrate diet may influence gastrointestinal symptoms | [20]
diet transit time (OCTT), or exercise performance in endurance athletes, but further research is needed to
in endurance athletes understand the impact on performance and recovery.
Dietary protein is essential for athletes, Protein helps preserve lean mass and promotes fat loss
supporting daily needs and aiding in during weight loss, with additional benefits such as increased
High adaptation. While the current RDA likely satiety and metabolism. Athletes should aim for 1-
5. protein | meets basic protein requirements, aiming for 1.8g/kg/day of protein and balance intake with other [21]
diets about 0.25g/kg per meal, with a larger macronutrients. There's no evidence that higher protein diets
protein-rich meal before bedtime, may be (>2.5g/kg/day) harm kidney function.
beneficia

2. Conclusion

Nutrition plays a crucial role in the performance of athletes,
with dietary choices impacting both physical and mental well-
being. A balanced and healthy diet supports not only the
energy needs of athletes but also their recovery and adaptation
to training. While the current RDA for protein likely meets
basic requirements, athletes may benefit from higher protein
intake, especially when aiming to preserve lean mass during
weight loss. The timing of protein intake, such as consuming
a larger protein-rich meal before bedtime, may also be
beneficial.

Different types of diets, including plant-based, ketogenic, and
low FODMAP diets, can offer specific benefits for athletes,
but individualized approaches are essential. Plant-based diets
can reduce inflammation and improve glycogen availability,
while ketogenic diets may enhance endurance performance
through metabolic shifts. The impact of a low FODMAP diet
on gastrointestinal symptoms during exercise requires further
study.

Dietary supplements can also play a role in supporting athletic
performance, with some supplements like creatine, caffeine,
and beta-alanine showing ergogenic effects. However,
supplementation should complement a balanced diet rather
than replace it, and excessive intake should be avoided.

In conclusion, optimizing nutrition and dietary supplement
strategies can enhance athletic performance and support
overall health. Tailoring dietary recommendations to
individual athletes' needs, including factors like sport type,
gender, and age, is crucial for achieving optimal results.
Future research should focus on further understanding the
interactions between nutrition, dietary supplements, and
athletic ~ performance to  provide evidence-based
recommendations for athletes.
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