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This case study focuses on a 25-year-old female athlete engaged in regular functional strength training with the primary aim of increasing lean muscle mass through a controlled lean bulking phase. The athlete trains five times per week and maintains a physically active lifestyle, averaging between 7,000 and 11,000 steps per day. Her current body mass is 50 kg at e height of 158 cm, with an estimated body fat percentage of 19%, indicating a relatively lean physique. 
Functional strength training places significant demands on the neuromuscular system, requiring adequate energy availability to support training needs such as muscle hypertrophy, strength development, and recovery. In addition, maintaining daily activity alongside frequent training sessions increases overall energy expenditure, making nutritional planning essential to avoid low energy, impaired recovery, or unintended weight loss.
The aim of this case study is to assess the athlete’s current physical and training characteristics and design a sport-specific nutrition plan to support lean mass gain while minimising unnecessary fat gain. The report will outline key performance and lifestyle considerations, present a practical nutrition guide tailored to the athlete’s training and lifestyle demands, and critically justify the chosen nutritional strategies based on physiological principles and applied practice. 
Athlete Profile 
The athlete is a 25-years-old female weighing 50 kg with a heigh of 158 cm and an estimated body fat of 19%. She participates in functional strength training five times per week, incorporating resistance-based exercises that target whole body strength, muscular endurance, and power. These sessions place a high demand on muscle glycogen stores and require adequate protein intake to stimulate muscle protein synthesis. 
Research shows that functional resistance training is as effective as traditional weight training for improving strength, muscular endurance, and balance in young adults. A study showed that over a seven-week period, participants in both training styles achieved significant increases in upper and lower body strength and muscular endurance. While traditional training led to greater increases in limb girth, functional training was associated with improvements in shoulder muscle development and flexibility (Weiss, 2010).
In addition to structured training, the athlete averages between 7,000 and 11,000 steps per day, contributing to a moderately high daily energy expenditure, increasing caloric requirements. This must be considered when aiming to achieve a sustained caloric surplus for lean bulking. 
The athlete’s primary goal is to increase lean muscle mass while maintaining a relatively low body fat level. 
An article explains how a lean bulk focuses on gaining muscle while minimising unnecessary fat gain by using a controlled calorie surplus rather than eating excessively. While a calorie surplus is required for muscle growth, increasing calories too aggressively does not speed up muscle gain and instead leads to greater fat accumulation. Lean bulking involves slower, more gradual weight gain, which allows the body to use the calories for muscle growth better rather than fat storage. Overall, maintaining a moderate body fat level and using a small, consistent surplus is a more sustainable and effective approach for long-term muscle development (Twyford, 2021).
Given her low body mass and high training frequency, there is a potential risk of under-fuelling if energy intake is not sufficiently increased. Ensuring adequate carbohydrate availability to support training performance, sufficient protein intake to promote muscle growth, and appropriate fat intake to support hormonal health are key priorities.
Hydration, recovery nutrition, and meal timing are also important considerations due to the frequency of training sessions and cumulative weekly load. Overall, the athlete requires a structured yet flexible nutrition approach that supports performance, recovery, and long-term goal.

Nutrition Guide 

To effectively increase lean body mass, resistance training must be paired with a diet that provides sufficient energy and protein. Many athletes are confused by the abundance of “bulking” advice, but the scientific approach focuses on a nutritionally adequate diet that meets energy and protein needs to support muscle growth, along with appropriate meal timing and dietary strategies 
(Grandjean, 1999).
Training Nutrition (Daily Intake)

To support lean muscle gain, aim to eat slightly more energy than you burn each day. This should be a controlled increase rather than a large surplus to minimise Research suggests that there are different approaches to bulking, with a lean bulk involving a moderate calorie surplus of around 200-300 calories per day rather than a large surplus. A smaller surplus helps ensure that most of the weight you gain is lean muscle rather than fat, preserves hormone balance, and maintains insulin sensitivity, all of which supports more effective muscle growth with less unwanted fat gain. In contrast, a large surplus can lead to more fat storage and negative effects like hormonal imbalance and longer dieting phases afterwards (Kulaoglu, 2022).

Protein Requirements 

For general health, adults are advised to consume around 0.8 grams of protein per kilogram of body weight per day, which is sufficient to maintain basic bodily functions. However, for females who are physically active, particularly those engaging in resistance training or aiming to build or maintain muscle, higher intakes are recommended. Research suggests a range of 1.6 to 2.2 grams of protein per kilogram of body weight per day to support muscle repair, growth, and recovery. It also emphasises that total daily protein intake is more important than precise timing and that consuming protein from a variety of sources helps ensure adequate intake of essential amino acids (Bulk, 2024). Spread protein evenly across the day, aiming for 25-30 g per meal.

Examples: 

· Lean meats – Chicken, turkey, beef, port, veal etc. 
· Fish/ seafood – Salmon, prawns, crab, mussels etc. 
· Eggs
· Milk
· Yogurt 
· Cheese
· Nuts (including butters) and seeds – Almonds, cashews, peanuts, macadamias etc. 
· Legumes and beans 
(Better Health Victoria, 2024).

Carbohydrates 

Carbohydrates play a key role during a bulking phase, as they are the body’s main source of energy and help fuel workouts, the time when muscle growth occurs. However, excess carbohydrate consumption can be stored as fat if it surpasses the energy your body needs for daily activities. Since the goal of bulking is to increase lean muscle while minimizing fat gain, it’s important to manage carbohydrate intake carefully.
Your activity level is the main factor in determining how many carbohydrates you need:
· Low activity: Around 2 g of carbohydrates per kilogram of body weight.
· High-performance athletes: Up to 7 g of carbohydrates per kilogram of body weight.
For individuals with moderate to high activity levels, which is likely if your goal is to bulk a common recommendation is 4 g of carbohydrates per kilogram of body weight. For example, someone weighing 80 kg would aim for approximately 320 g of carbohydrates per day.
Carbohydrate needs can also be calculated as a percentage of total daily calories, depending on your preferred method of setting macros (Fitbod, 2024).
Examples:
· Grains, such bread, pasta, rice, noodles, crackers and cereals
· Fruits such as apples, bananas, mangoes, berries, oranges and melons
· Dairy products, such as milk and yogurt 
· Snack foods such as sweets, cookies, cakes, candy and other desserts
· Juices, fruit drinks, sports drinks, soda, energy drinks containing sugar
· Starchy vegetables including potatoes, peas and corn (MedicinePlus, 2024).
.
Fat
Dietary fat should make up the remainder of energy intake, supporting hormone function and overall health.
Examples:
· Avocado
· Olive oil
· Nuts - almonds, cashews, walnuts, brazils, peanuts 
· Seeds - sunflower, flax, chia
· Rapeseed (canola) oil
· Oily fish - salmon, mackerel, sardines, trout, herring
These fats are mainly unsaturated and support heart health (NHS, 2023).
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Aime to drink fluids regularly throughout the day. A general target is pale-coloured urine. Include water with meds and sip water during training sessions.
Pre-training Nutrition 
Aim to consume a meal or snack 1-3 hours before training that includes carbohydrates and protein.
For women aiming to lean bulk, pre-exercise nutrition plays a key role in supporting performance and muscle growth during endurance or resistance training. Consuming carbohydrates before a workout can help maintain energy and allow for higher-intensity training, which is important for maximising muscle gains while minimising fat gain. Training in a fasted state may slightly increase fat burning, but it can also reduce workout intensity, which might limit muscle-building progress. Therefore, a balanced pre-workout meal with carbs and moderate protein is ideal to fuel exercise, support recovery, and optimise lean mass gain while keeping fat accumulation in check (Rothschild, 2020).
Examples: 
· Oats with milk, berries and yogurt 
· Chicken and rice
· Greek yogurt, granola, fruit and honey 
· Banana, peanut butter and a protein shake 
During Training
For sessions lasting under 90 minutes, water is usually sufficient. If training sessions are particularly intense or long, including a carbohydrate drink may help maintain performance. Focus on regular sipping throughout the workout. 
Evidence shows that consuming carbohydrates during exercise supports performance and endurance, especially in prolonged or high-intensity sessions. Carbohydrate intake during training helps maintain blood glucose levels and sustain carbohydrate oxidation, delaying fatigue and enhancing exercise capacity over longer durations. Research also suggests that combining different types of carbohydrates (e.g. glucose and fructose) can improve absorption and energy availability, making this strategy beneficial for athletes who train intensely or for extended periods (Jeukendrup, 2004). 
Post-training Nutrition 
Post-training nutrition is crucial for recovery and muscle growth because the body is primed to replenish energy stores and repair muscle tissue after exercise. Consuming protein and carbohydrates soon after a workout help stimulate muscle protein synthesis and restore glycogen, supporting strength gains and recovery, especially important for a lean bulking female who is aiming to build muscle while minimising fat gain. Protein provides amino acids for repair and hypertrophy, while carbohydrates help refill depleted glycogen and enhance nutrient uptake into the muscles. Eating these nutrients within a few hours after training maximises anabolic processes and prepares the body for upcoming sessions (Hausswirth, 2011).
Examples:
· Protein shake with a banana 
· Chicken, rice and veg 
· Salmon with potatoes 
· Yogurt with granola and fruit
Try to eat within 1-2 hours post training, especially if another workout is scheduled the following day. 
Supplements 
Supplements are optional and should only be used if dietary intake is not sufficient.
Creatine
For women aiming to lean bulk, supplementing with creatine during resistant training can enhance strength gains, allowing for heavier lifting and more effective workouts. Both are important for building muscle while minimising fat gain. While creatine may not always lead to large increases in lean body mass over a short period, it does help to improve training performance and muscular power, therefore supporting muscle growth over time. Incorporating creatine alongside a structured resistance program can be a beneficial strategy for lean bulking females, looking to maximise strength and training intensity (Brenner, 2000). 
Protein powder can be supplanted to help meet daily protein targets. Vitamin D or omega 3 may also be supplemented if dietary intake is low. 
Critical Justification
This nutrition plan has been designed to meet the needs of a 25-year-old female athlete engaging in frequent functional strength training, with the goal of increasing lean muscle mass while maintaining low body fat. Functional strength training places high demands on energy and glycogen stores, requiring adequate protein and carbohydrate intake to support performance, recovery and hypertrophy. Given her moderate body mass and high daily activity, there is a risk of under fuelling, which could impair recovery, training quality or lean mass gains (Twyford, 2021).
A controlled calorie surplus of approximately 200-300 calories extra per day has been recommended to support lean bulking. Gradual increases in energy intake optimise muscle gain while minimising fat gain, supporting hormonal balance and long-term metabolic health (Kulaoglu, 2022). Protein intake is set at 1.6-2.2/kg/day, distributed evenly across meals to maximise muscle protein synthesis and repair (Bulk, 2024). Carbohydrate intake has been tailored to fuel training and daily activity (4g/kg/day), ensuring sufficient glycogen availability for high-intensity sessions, while avoiding excess that lead to fat gain (Fitbod, 2024; Jeukendrup, 2004). Dietary fats are included to support hormone function, cardiovascular health, and overall energy needs, focusing on unsaturated sources such as nuts, seeds, and oily fish (NHS, 2023). 
Pre-training nutrition emphasises carbohydrates and protein to maximise energy availability and training intensity, which is important for lean mass development (Rothschild, 2020). During training, carbohydrate intake supports prolonged performance and delays fatigue (Jeukendrup, 2004). Post-training nutrition prioritises protein and carbohydrate intake within 1-2 hours to stimulate muscle protein synthesis, replenish glycogen, and facilitate recovery between sessions (Hausswirth, 2011).
Creatine supplementation is included as an optional strategy to enhance strength, training intensity, and muscular power, which indirectly supports lean muscle growth over time (Brenner, 2000). This is particularly useful for a lean bulking female, as it allows for heavier lifting and higher training volume. Additional supplements, such as protein powders, vitamin D, or omega-3 fatty acids, are recommended only if dietary intake is insufficient. 
Overall, this plan integrates the athlete’s training demands, lifestyle, and physiological principles. It focuses on a controlled calorie surplus, adequate macronutrient intake, timing strategies, and hydration to optimise lean muscle gain, recovery, and training performance while minimising unnecessary fat gain.
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