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Introduction
Nutrition means consuming and taking up food that the body requires in order to be nourished (Hazim et al., 2022). This paper has studied a nutritional case study. Data collection and analysis were done with full anonymity, and informed consent was taken before data collection. The target is a male recreation gym user based in the UK, and he trains thrice every week. These three days are Monday, Wednesday and Friday. He uses cardiovascular exercises and resistance-based weight training. The sessions consist of a warm-up endurance work and weight lifting. The endurance factor enhances demands of carbohydrate and hydration, and the resistance factor raises demands of sufficient protein consumption and post-training nutrition to sustain muscle adaptation and repair. The other daily energy requirements are generated by lifestyle activities, such as a 20-minute walk to and from the gym. This adds to the energy spending per week. This case study aims to analyse training and physical activity data of the athlete, to develop a sport-specific nutrition plan that enhances training performance, and to critically support all the nutrition plans with scientific evidence.
Athlete profile
The patient is a 27-year-old man with a body mass of 84 kg and a height of 1.75m, and the estimated body fat percentage is 22. Training load information shows that he does three gym sessions a week and takes 45 to 60 minutes each. Training is done in sessions of 10 minutes of warm-up, 20 minutes of treadmill running to build cardiovascular endurance and 15 minutes of resistance training to build strength. Subjective measurement of exercise intensity using the 1 to 10 scale, which is called the Session Rate of Perceived Exertion (RPE), is estimated to be 6, which is moderate. The Mifflin St. Jeor has an approximation of 1,804 kcal/day in the form of basal metabolic rate (BMR). His moderate level of activity is considered, and it makes the total daily energy expenditure (TDEE) approximately 2,800 kcal/day. Another physical activity involves a 20-minute walk to and from the gym on training days, which will add about 6,500 and 8,000 steps a day. Financial implications involve a monthly gym membership fee of £40 and food money of £50 weekly. The dietary practices are described as including high consumption of eggs, and no supplement is being used at present.
Nutrition Guide
Training
On training days, you need to have food that provides you with sufficient energy to run the treadmill and protein to help your muscles recover. You should take 378g of chicken, 151g of potatoes, and 93g of fruit in your daily routine. Carbohydrates will give you the energy you need, and the foods that should be consumed on a regular basis include rice, potatoes, and fruit. Protein can be spread throughout the day by consuming food items such as eggs, chicken, fish, milk, beans, and lean meat. The main sources of fats must be healthy sources like peanut butter and avocado. At least 3.5 litres of water a day should also be drunk to keep your body hydrated and to aid performance. Attempt to have your main meal about 2 hours before training and another meal about one hour following training. At your current level, you do not need the supplementation since you can get all the nutrition you need from normal food. Nonetheless, whey protein can be taken in case you are not able to achieve your daily intake of protein by eating only. 
Table 1 Nutrition Guide
	[bookmark: _Hlk215789868]Nutrition Category
	Recommendation
	Daily Target 
	Food Examples

	Carbohydrates
	4.5 grams per kilogram of body weight per day
	378 grams per day
	Potatoes, bananas

	Protein
	1.8 grams per kilogram of body weight per day
	151 grams per day
	Eggs, chicken breast, beef, beans

	Dietary Fats
	30% of total daily energy intake
	93 grams per day
	Peanut butter, avocado, nuts

	Hydration
	42 millilitres per kilogram of body weight per day
	3.5 litres per day
	Water

	Pre-Training Nutrition Timing
	90 minutes before training
	Carbohydrates and protein
	Banana with eggs 

	Post-Training Nutrition Timing
	Within 60 minutes after training
	Carbohydrates and protein
	Rice with chicken 



Pre-Competition
The pre-training food intake must be consumed three hours before the training.  The approximate quantities of white rice and chicken breast in this meal are approximately 100 g and 30 g, respectively, but it must remain low in fats to avoid stomach discomfort. You can have a small carbohydrate supplement of 30 g about 30 minutes before training. A banana can be taken for this. The foods that should be avoided right before the training are spicy foods, extremely greasy foods, and high-fibre foods since they may lead to bloating, cramps and discomfort of the gut during the exercise. To maintain hydration, drinking one litre of water twice a day in the mornings before training and two glasses of water just before the session. Before a training session, the fizzy drinks should be avoided as the gas may create a bloating effect and also cause discomfort in breathing, and this may affect performance and focus during the exercise.
During competition
The most essential element to consider in your exercise time in the gym is hydration since the slightest amount of dehydration will decrease the strength, endurance, and concentration. The best way should be to consume 1 litre of water every hour in small sips every 10 minutes instead of a single large one because it is more likely to be absorbed by the body and it will not cause stomach upsets. This regular consumption would avoid dehydration and will minimise the chances of fatigue, dizziness, and reduced performance at the beginning of training. Above 60 minutes of a training session or increased intensity in relation to quicker treadmill speeds or heavier loads, you must take 30g of carbohydrates to keep the energy high and to reduce fatigue. It can easily be done by way of a sports drink or a banana. During hot days, consume a fluid of 2 extra glasses of water in excess of that which is recommended on a daily basis but not more than 300 ml each hour. This will help to replace the water lost to the surroundings in perspiration and to restore normal body temperature. During training, you do not need to consume energy drinks as they are very high in caffeine and sugar levels, which can upset your stomach, raise heartbeat rates, and cause dehydration.
Post-competition
Immediately after you leave your training, the recovery process starts and is as crucial as the training itself. You are to take 40g of protein and 90g of carbohydrates to help muscle repair, muscle recovery, and the energy used in treadmill running and weight training within 1 hour after exercise. Protein also assists in repairing the stressed muscle tissue and carbohydrates aid in restoring the glycogen reserves such that you are prepared to have your next session. Examples of good recovery meals are eggs and toast with fruit, rice and vegetables, chicken and potatoes, or milk and banana. To balance the loss of fluids through the process of sweating, 1.5 litres of water should be drunk within the initial 2 hours of training. Adding some salty food, like soup or a cooked meal, is useful to get your body to keep the fluids in better and accelerate full hydration.
Critical justification
The 378g/kg of body-weight of carbohydrate daily with 151g/kg of protein/day equating to 1.8g/kg and moderate intake of fat is strongly supported. Xiao et al., (2025) argues that endurance athletes need 1.2 g/kg/day to 2.3 g/kg/day protein to facilitate muscle repair, recovery and adaptation particularly when training load or energy expenditure is high.  Athletes require more protein than the traditional recommendations of 0.8g/kg (Antonio et al., 2023).  The recommended intake is 0.25 g of protein or absolute dose of 20 to 40g (Gonzalez et al., 2023). Carbohydrates are the source of energy of moderate to intense aerobic exercise and glycogen recovery. A daily intake of 5 to 7g/kg/day is suggested during normal endurance training (Masoga et al., 2022).  Because of the treadmill run, daily walk, and gym activities, the target of carbohydrates is 378g/day. This makes sure that the athlete will have enough glycogen supply. A moderate fat percentage promotes overall health and does not disrupt glycogen-centred eating plans (Rugbeer et al., 2021). The muscle and liver glycogen utilisation during exercise is lower than in the case of the high-carbohydrate meal when a high-fat meal is consumed (Iwayama et al., 2023).
Good hydration is essential since the athlete will be walking, running on a treadmill, and doing resistance training (Ly et al., 2023). The amount of 3.4 litres/day of water is enough to maintain normal metabolism and offset daily water loss through non-exercise. Watanabe et al. (2024) state that endurance, strength, and cognitive performance may be affected when a person becomes mildly dehydrated by more than or equal to 2 per cent body mass loss.  Drinking 1 litre of water an hour during gym sessions will retain plasma volume and core temperature whilst also keeping the cardiovascular performance alive (Mohd Elias et al., 2023). This is in favour of aerobic treadmill exercise and resistance training. The nutrient timing of 40 g high-quality protein and 90g carbohydrate within 30 to 60 minutes post-exercise is the most effective to help repair the muscles and replenish the glycogen (Naderi et al., 2025). The approximate amount of protein needed by an active person is 1.4 to 2.0 g/kg/day, but the amount of protein per-meal ranges between 0.25 to 0.4 g/kg separated by 3 to 5 hours (Everett, 2025). This is supposed to maximise muscle protein synthesis and prevent amino acid oxidation. With the moderate training load and daily activity of the athlete, there is no need to over-depend on supplementation and this hydration and nutrient-timing programme supports recovery and the ability to continue training next time.
A food-first nutrition is acceptable in the case of an athlete with an average training time and a small food budget (Close et al., 2022). This can be done with the help of whole foods and the use of supplements becomes optional (Nunes et al., 2022). It is possible to refer to whey protein as an aid when it is inconvenient to eat at a specific time (Pan et al., 2025). They provide the necessary amino acid content. These include ergogenic aids such as creatine, which are advised to be taken in strenuous strength training (Dominguez et al., 2021). For an athlete who does workouts at the gym, creatine turns optional and has to be balanced with the cost and dietary inconvenience (Galman et al., 2024). The whole-food model with the help of readily available foods, including eggs, poultry, legumes, grains, and local produce, adheres to budgetary considerations (Dixon et al., 2023). This promotes the quality of the entire diet and restricts the use of processed supplements, and leads to the development of sustainable eating patterns in the long run.
Cost, access to food, lifestyle and regularity play a vital role in compliance to a nutrition plan. Considering the fact that an athlete spending £ 50 per week on food and having access to cheap sources of staple foods, including eggs, rice, beans, oats, and typical vegetables, it is necessary to meet the macronutrient goals concerning carbohydrates, protein, and fats by using whole-food meals. It can be sustained financially considering the average pricing in United Kingdom supermarkets. The attendance of the gym thrice a week with organised exercises of a fixed duration will enable the arranging of the meals in advance and post-training (Peetz et al., 2025). This allows nutrient timing and recovery without over planning. Nevertheless, more protein and carbohydrate needs lead to the frequency of meals (Son et al., 2024). This can put a strain on cooking time, meal preparation, or appetite. Dietary volume can improve compliance in cases of time or volume limitation (Geng et al., 2023). In the absence of regular meal preparation, dietary goals may not be achieved, which negatively affects planned training changes (Amawi et al., 2024). Affordable whole-food meals like eggs or rice with beans and chicken are an alternative.
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