
An Evidence-Based Nutritional Strategy to Support Lean Mass Gain in a Resistance-Trained Athlete 
Introduction
1.1 Athlete Background
The client is a 35-year-old male with a background in amateur rugby, primarily playing in the second-row position. Over the past year, he has transitioned towards bodybuilding-style training, with performance goals progressing towards competitive bodybuilding and the aim of completing his first competition in August 2026. His rugby background has contributed to the development of strong power and strength qualities, which align well with the demands of hypertrophy-focused training.
Anthropometrically, the client stands at 193 cm and weighs 90.4 kg. Body composition assessment indicated a high skeletal muscle mass (50.7 kg) and very low body fat levels. Although the bioelectrical impedance estimate of 3.2% body fat is likely an underestimation compared with the skinfold sum (13.87 mm), both measures indicate a lean and muscular physique. The client also has several years of resistance training experience, is comfortable training with high effort, and is capable of tolerating higher training volumes.
1.2 Training Volume and Structure
The client completes five resistance training sessions per week, each lasting approximately 90 minutes and averaging 14–16 working sets per muscle group. Training follows a push/pull/legs split, with most working sets taken to mechanical failure and rest periods kept controlled. This training style places a high demand on intramuscular glycogen stores and requires consistent nutritional support to maintain performance and recovery (Haff & Triplett, 2016).
In addition, the client performs five 20-minute cardiovascular sessions per week at an easy to moderate intensity, resulting in a total weekly training load of approximately 8–10 hours.
1.3 Lifestyle Considerations
A key lifestyle challenge for the client is limited sleep duration, averaging approximately five hours per night. Chronic sleep restriction has been shown to impair training performance, increase perceived fatigue, and negatively affect recovery processes (Fullagar et al., 2015; Watson, 2017), increasing the importance of effective nutritional support.
The client works full time as a kitchen worktop fitter, involving regular manual handling, prolonged standing, and intermittent lifting, alongside periods of long-distance driving. This combination contributes additional non-exercise activity demands, increasing daily energy expenditure and cumulative fatigue (Westerterp, 2017). Despite these constraints, the client demonstrates strong discipline and adherence, with consistent hydration, effective food preparation, and reliable achievement of daily nutritional targets. No appetite-related issues are reported, supporting the feasibility of a controlled lean mass gain phase.
1.4 Current Phase and Goals
Having recently completed a fat loss phase, the client is now entering a lean gain block. The primary aim is to increase muscle mass while minimising unnecessary fat gain. This phase is planned to last approximately 12–16 weeks and forms part of a longer-term preparation period leading toward a bodybuilding competition in August 2026.
1.5 Summary
Four key principles form the analysis and nutritional planning: high training volume combined with restricted sleep increases the need for structured carbohydrate timing and enhanced recovery support (Burke et al., 2018; Impey et al., 2018; Simpson et al., 2017); a predicted fast twitch muscle fibre profile shifts metabolism towards carbohydrate use (Burke et al., 2017; Lievens et al., 2020; Stellingwerff et al., 2011); a very lean post-diet state primes a controlled caloric surplus to support lean mass gain (Müller et al., 2015; Dulloo et al., 2015; Mountjoy et al., 2018); and strong discipline allows for advanced nutritional strategies such as nutrient timing and carbohydrate periodisation (Jeukendrup, 2017; Stellingwerff & Cox, 2014; Burke et al., 2018). These principles ensure the nutritional strategy is physiologically relevant, evidence-based, and aligned with the client’s long-term bodybuilding goals.
Methodology
This assignment used a case study approach to assess the physiological profile, training demands, and nutritional requirements of a resistance-trained male athlete preparing for competitive bodybuilding. All assessments were completed in accordance with AfN/SENr/CASES ethical guidelines, with informed consent and PAR-Q screening carried out prior to testing (see appendix E1-4). The client reported no history of cardiovascular, metabolic, or respiratory disease, no indicators of relative energy deficiency in sport (RED-S) or disordered eating, and no use of medications known to influence metabolism, confirming the suitability of the subsequent physiological testing and nutritional intervention.
Anthropometric data was collected, including body mass, height, and body composition. Body mass and stature were measured using calibrated weighing scales and stadiometer (Seca, Hamburg, Germany). Body composition was assessed using bioelectrical impedance analysis (InBody 380, InBody, Seoul, South Korea), alongside skinfold measurements obtained using Harpenden skinfold callipers (Baty International, West Sussex, UK) to provide additional context given the client’s lean and muscular physique. While bioelectrical impedance analysis has recognised limitations in athletic populations, the combination of assessment methods allowed for more informed interpretation of body composition outcomes.
Physiological assessment was performed using a cardiopulmonary exercise test (CPET) conducted on a cycle ergometer (Wattbike Atom X, Wattbike, Nottingham, UK) with expired gases analysed using a metabolic cart (Cortex Metalyzer 3B, Cortex Biophysik, Leipzig, Germany). This testing protocol was used to determine aerobic capacity, ventilatory thresholds (VT1 and VT2), and patterns of substrate utilisation across increasing exercise intensities. Neuromuscular and anaerobic characteristics were further assessed using a 30-s Wingate Anaerobic Test performed on a mechanically braked cycle ergometer (Monark Ergomedic 894E, Monark, Vansbro, Sweden), alongside lower-body strength–power profiling conducted on a pneumatic leg press (Keiser A300, Keiser, Fresno, USA). These assessments enabled inference of muscle fibre profile, power output, and fatigue characteristics relevant to hypertrophy-focused resistance training.
Training structure, weekly volume, occupational activity, and sleep patterns were assessed through structured discussion and training logs. Nutritional planning integrated physiological data, predictive energy expenditure modelling, and current evidence-based guidelines. All estimates were treated as practical starting points and adjusted based on training performance, recovery, and observed changes in body composition.

2. PHYSIOLOGICAL & NUTRITIONAL DEMANDS
2.1 Overview of Sport Demands
Bodybuilding has a specific physiological profile characterised by high-volume resistance training using moderate to high loads, low to moderate repetition ranges, and relatively short rest periods (Grgic et al., 2018; Schoenfeld et al., 2021). This training style places a substantial demand on the anaerobic glycolytic system, as repeated sets rely heavily on intramuscular glycogen stores and rapid adenosine triphosphate (ATP) turnover (Scott et al., 2018; Robergs et al., 2004). The accumulation of metabolites such as lactate, hydrogen ions, and inorganic phosphate contributes to muscular fatigue but also plays a role in the hypertrophy stimulus (Schoenfeld, 2010; Allen et al., 2008).
In addition to resistance training, the client performs five steady-state cardiovascular sessions per week, typically at an intensity of approximately 120 bpm, corresponding to the lower to middle aerobic training zones (Achten and Jeukendrup, 2003; Faude et al., 2009). This cardiovascular work is undertaken primarily for health, conditioning, and appetite regulation rather than aerobic performance development, but still contributes to overall energy expenditure and recovery demands (Mountjoy et al., 2018; Hackney et al., 2012).
Both bodybuilding training and steady-state cardiovascular exercise rely on carbohydrate availability (Burke et al., 2017; Jeukendrup, 2017). Resistance training depends on carbohydrate to support repeated high-intensity efforts, while cardiovascular exercise at this intensity utilises carbohydrates depending on workload and duration (Brooks and Mercier, 1994). Collectively, these demands indicate the need for a nutritional strategy that supports high carbohydrate turnover, frequent refuelling, and the maintenance of training performance within a limited recovery window (Impey et al., 2018; Burke et al., 2018).

2.2 Energy Systems Breakdown
An understanding of energy utilisation across different exercise intensities is important to developing an appropriate nutritional strategy. Cardiopulmonary exercise testing (CPET) provides insight into training intensity domains, substrate utilisation, and the point at which carbohydrate becomes the dominant fuel source (Jeukendrup and Wallis, 2005; Appendix D1, Figure D1)
Below VT1 (HR <114 bpm)
At intensities below VT1, fat oxidation typically contributes a greater proportion of energy production (Achten and Jeukendrup, 2004). In this client, however, fat oxidation capacity is relatively limited, with maximal fat oxidation occurring at approximately 92–103 bpm and ranging between 23–44 g·h⁻¹ (Appendix D5, Figure D5). These values are low compared with endurance-trained individuals, who commonly demonstrate substantially higher rates of fat oxidation (Jeukendrup and Achten, 2001; Venables et al., 2005). 
This suggests that the client is not metabolically efficient at utilising fat, even at lower exercise intensities, and exhibits an early crossover toward carbohydrate reliance (Brooks and Mercier, 1994; Jeukendrup, 2017). As a result, carbohydrate utilisation becomes prominent even during low-intensity cardiovascular exercise. This profile is consistent with the client’s training history, as rugby and resistance-based exercise promote glycolytic adaptations while providing limited stimulus for oxidative development (MacInnis and Gibala, 2017; Bishop et al., 2019).
Between VT1 and VT2 (114–138 bpm)
The intensity range between VT1 and VT2 represents the heavy exercise domain, where carbohydrate progressively becomes the primary fuel source (Poole et al., 2016; Brooks, 2020). This zone closely aligns with the intensity used during the client’s steady-state cardiovascular sessions. CPET data demonstrate a steady rise in respiratory exchange ratio across this domain, indicating an increasing reliance on carbohydrate despite relatively moderate absolute exercise intensity (Jeukendrup and Wallis, 2005; Maunder et al., 2018; Appendix D2, Figure D2) This further reinforces the client’s limited capacity for fat oxidation and early dependence on glycogen breakdown (Romijn et al., 1993; Stellingwerff and Cox, 2014).
Above VT2 (>138 bpm)
Exercise intensities above VT2 represent the severe domain, where carbohydrate becomes the predominant fuel source and fat oxidation is effectively suppressed (Romijn et al., 1993; Brooks, 2020; Appendix D3, Figure D3). At this point, carbohydrate oxidation increases markedly to approximately 160 g·h⁻¹, while fat contribution approaches zero. Although the client does not typically perform cardiovascular exercise at this intensity, bodybuilding training frequently exceeds VT2. Sets performed close to or at failure, particularly during drop sets or under accumulated fatigue, push metabolic demand into this domain, making carbohydrate availability critical for performance (Scott et al., 2018; Haff and Triplett, 2016). This provides a clear rationale for the importance of carbohydrate timing around training sessions. VO₂max data is included to confirm maximal CPET effort but were not used to inform nutritional strategy due to the resistance-dominated training demands of the client (Appendix D4, Figure D4).

2.3 Substrate Utilisation and Data Analysis
Table 1. Summary of CPET Key Physiological Thresholds and Substrate Utilisation
[image: ]Table 1 summarises key CPET-derived physiological thresholds and substrate utilisation characteristics. Collectively, the data demonstrate an early transition toward carbohydrate reliance and a complete suppression of fat oxidation at higher intensities, highlighting the importance of adequate carbohydrate availability to support high-volume hypertrophy training and recovery. Full summary table (Appendix D1, Figure D1)
2.4 Muscle Fibre Typology and Neuromuscular Characteristics
Further insight into the client’s metabolic profile is provided by the Wingate anaerobic test and Keiser strength–power assessments (Bar-Or, 1987; Inbar et al., 2018; Cormie et al., 2011; Weakley et al., 2021). These assessments help explain force production characteristics alongside the client’s high carbohydrate demand and fatigue profile (Bishop et al., 2019; Brooks, 2020).
The Wingate test revealed a peak power output of approximately 1121 W followed by a rapid decline across the test duration, a pattern characteristic of fast twitch muscle fibre dominance. This fibre profile prioritises power output and rapid ATP turnover at the expense of fatigue resistance (Bottinelli and Reggiani, 2000; Lievens et al., 2020). Fast-twitch fibres possess high glycolytic enzyme activity but limited oxidative capacity, resulting in accelerated phosphocreatine depletion and reliance on anaerobic glycolysis during repeated high-intensity efforts (Schiaffino and Reggiani, 2011; Bogdanis et al., 1996).
These findings align with the client’s rugby background, where repeated high-force, short-duration efforts with incomplete recovery promote adaptations favouring fast-twitch fibre recruitment and glycolytic capacity (Austin et al., 2011; Cunningham et al., 2018; Bishop et al., 2019). This training history helps explain the combination of high power output, rapid fatigue, and early carbohydrate dependence observed during laboratory testing.
Keiser strength–power profiling further supports this interpretation, with high peak power values observed during early repetitions followed by a decline in output as fatigue accumulates (Cormie et al., 2011; Girard et al., 2011; Weakley et al., 2021). This decline reflects increasing metabolic stress during repeated high-intensity efforts, driven by greater anaerobic glycolytic contribution and associated intramuscular acidosis and phosphate accumulation, impairing force production and accelerating fatigue as muscle glycogen availability declines (Schoenfeld, 2010; Allen et al., 2008; Robergs et al., 2004; Ørtenblad et al., 2013).
From a nutritional perspective, this fibre typology has important implications. Fast-twitch dominant musculature is highly dependent on carbohydrate availability during hypertrophy-focused resistance training, particularly when sets are performed close to failure with limited recovery. Inadequate carbohydrate intake would be expected to increase fatigue and reduce training quality, whereas sufficient availability supports glycolytic flux, delays fatigue, and preserves force output (Haff et al., 2000; Burke et al., 2018; Schoenfeld et al., 2021).
2.5 Fatigue Mechanisms and Recovery Implications
Fatigue development in this client reflects the interaction between peripheral and central mechanisms driven by high training volume, fibre-type characteristics, and limited recovery capacity (Allen et al., 2008; Enoka and Duchateau, 2016). From a peripheral perspective, repeated high-volume resistance training progressively depletes phosphocreatine and muscle glycogen stores, particularly during sets performed close to failure, reducing the capacity for rapid ATP resynthesis and contributing to declining force output across sessions (Bogdanis et al., 1996; Ørtenblad et al., 2013; Westerblad et al., 2010).
Central fatigue also contributes meaningfully to the client’s fatigue profile. Averaging approximately five hours of sleep per night, the client is likely operating with reduced neurological recovery capacity. Sleep restriction has been shown to impair glucose regulation, increase perceived exertion, and reduce neuromuscular efficiency during high-intensity exercise (Simpson et al., 2017; Knowles et al., 2018). When combined with a weekly schedule of five resistance and five cardiovascular sessions, limited sleep increases the risk of cumulative fatigue across the training week (Halson, 2014; Enoka and Duchateau, 2016).
While nutritional support plays a key role in mitigating fatigue, periods of reduced training load, such as planned deloads or lower-volume phases, may also be required to prevent excessive fatigue accumulation over time (Meeusen et al., 2013; Grgic et al., 2021). Aligning macronutrient intake with fluctuations in training stress can further support recovery and reduce injury risk (Burke et al., 2018; Impey et al., 2018).
Overall, the interaction between high training volume, fast-twitch muscle fibre characteristics, carbohydrate dependence, and restricted sleep places the client at increased risk of performance decline if recovery is not adequately supported. This reinforces the need for a structured nutritional strategy prioritising carbohydrate timing, consistent daily fuelling, and recovery-focused nutrition, forming the basis for the applied plan presented in the following section.
3. Nutrition Strategy
3.1 Energy Intake and Surplus Rationale
The primary objective during this phase is to support lean mass gain while minimising unnecessary body fat accumulation. As the client has recently completed a fat-loss phase and is maintaining a low body fat level, a controlled and conservative caloric surplus was selected rather than pursuing rapid increases in body mass. The focus of this phase is therefore on sustaining training performance, supporting recovery, and facilitating gradual muscle tissue accretion over time.
Estimated energy requirements were calculated using the Harris–Benedict equation, with an activity multiplier applied to reflect both the client’s structured training load and physically demanding occupation. From this baseline, a modest caloric surplus of approximately 300–400 kcal·day⁻¹ was applied to support lean mass gain while limiting excessive fat accumulation. These values were treated as practical starting points rather than set indefinitely, with ongoing adjustments guided by training performance, recovery, and observed changes in body composition rather than reliance on predicted values alone.
Future Energy intake will be monitored using performance-based markers, including the ability to maintain or progress training loads, repetitions, and weekly volume. Body composition will be tracked using standardised assessment conditions, circumference measures, and progress photographs, alongside monitoring appetite and digestive tolerance to ensure the prescribed intake remains practical and sustainable.
3.2 Macronutrient Distribution Overview
Macronutrient distribution during this phase was structured to align with the client’s physiological profile, training demands, and current goal of lean mass gain. Rather than adopting a generic approach, macronutrients were prioritised based on their roles in supporting training performance, recovery, and adaptation.
Carbohydrate intake forms the foundation of the nutritional strategy, followed by adequate protein intake to support muscle repair and adaptation. Dietary fat intake is maintained at a moderate level to support hormonal function and overall energy balance without displacing carbohydrate intake. This approach reflects the client’s high-volume resistance training demands and the need to prioritise training quality and recovery within the constraints of the client’s lifestyle.

3.3 Macronutrient Targets and Periodisation
Based on the estimated total daily energy requirements and the inclusion of a modest caloric surplus, total daily energy intake was set at approximately 3,700–3,900 kcal·day⁻¹. This intake is intended to support training performance, recovery, and lean mass accretion while minimising unnecessary fat gain.
Protein intake was set at 2.0–2.4 g·kg⁻¹·day⁻¹, equating to approximately 180–215 g·day⁻¹ based on the client’s body mass of 90.4 kg. Protein intake will be distributed evenly across the day to support muscle protein synthesis and recovery between training sessions.
Carbohydrate intake accounts for the majority of total energy intake and was set at 5–7 g·kg⁻¹·day⁻¹ (approximately 450–630 g·day⁻¹). Intake will be periodised within this range based on daily training demands, with higher intakes on resistance training and combined training days and lower intakes on rest or lower-demand days.
Dietary fat intake was set at approximately 15–25% of total daily energy intake (approximately 60–105 g·day⁻¹) and adjusted inversely with carbohydrate intake. On high-volume resistance training days, fat intake is maintained toward the lower end of the range to prioritise carbohydrate availability, while intake is increased modestly on rest or lower-intensity days to support energy balance and dietary adherence.
4. Justification & Critical Evaluation
4.1 Rationale for Energy Intake and Surplus Selection
The selection of daily energy intake was informed by predictive modelling, physiological assessment data, and consideration of training load and lifestyle demands (Burke et al., 2018; Loucks, 2019). Resting energy requirements were estimated using the Harris–Benedict equation (Harris and Benedict, 1919), producing the predicted resting metabolic rate outlined previously. While predictive equations are known to carry a margin of error, their use remains common in applied sport nutrition when direct measures such as doubly labelled water, the gold standard method, are unavailable (Schoeller, 1988; Pontzer et al., 2021).
The Cunningham and Schofield equations were also considered as alternative models (Cunningham, 1980; Schofield, 1985). The Cunningham equation was initially appealing due to its reliance on lean mass, which is theoretically appropriate for a strength-trained individual with high fat-free mass (Cunningham, 1980; Müller et al., 2015). However, the client’s lean mass values from body composition assessments indicating extremely low body fat levels. Given the recognised limitations of bioelectrical impedance analysis in very lean, muscular individuals, this approach carried a risk of overestimating resting energy expenditure and was therefore was discounted (Kyle et al., 2004; Buckinx et al., 2018; see Appendix A, Figure A1).
The Schofield equation produced resting energy values comparable to those calculated using Harris–Benedict (see Appendix A, Figure A1), increasing confidence that the estimated resting requirement fell within a realistic range. On this basis, Harris–Benedict was selected as a conservative starting point, as its inclusion of height alongside body mass offers a more individualised estimate while avoiding the potential overestimation associated with fat-free-mass–based models (Frankenfield et al., 2005; Müller et al., 2015). It is acknowledged that all predictive equations provide estimates rather than exact values and should be interpreted alongside training performance, recovery capacity, and longer-term body composition trends (Compher et al., 2006; Burke et al., 2018).
To estimate total daily energy expenditure, a physical activity multiplier of 1.7 was applied to account for structured training and elevated non-exercise activity thermogenesis (Levine, 2004; Westerterp, 2017). This multiplier reflects a moderate-to-high activity profile and was considered appropriate for the client’s daily energy demands (FAO/WHO/UNU, 2004; Loucks, 2019). Using this value, estimated maintenance requirements were calculated at approximately 3,400–3,500 kcal/day (see Appendix B, Figure B). It is acknowledged that activity multipliers remain subjective and may under- or overestimate true energy expenditure (Compher et al., 2006; Pontzer et al., 2021).
From this baseline, a modest caloric surplus of approximately 300–400 kcal/day was applied, resulting in a target intake of approximately 3,700–3,900 kcal/day (see Appendix C, Figure C). This surplus was selected to support progressive lean mass accumulation while minimising excessive fat gain (Helms et al., 2014; Slater and Phillips, 2011).
Evidence from resistance-trained populations further supports the decision to adopt a conservative caloric surplus during this phase. Research indicates that increasing energy intake beyond a modest surplus does not lead to proportional increases in muscle mass and is more likely to promote unnecessary fat gain, particularly in individuals with established training adaptations (Slater and Phillips, 2011; Helms et al., 2014). This appears to reflect physiological constraints on the rate at which new muscle tissue can be synthesised, such that excess energy intake beyond this point is potentially stored as adipose tissue rather than contributing to further lean mass accretion. In the case of the client’s training status and low post-diet body fat levels, a restrained surplus was therefore prioritised to optimise the balance between lean mass gains and fat accumulation.
4.2 Justification of Carbohydrate Intake and Periodisation
Carbohydrate intake was periodised due to the client’s clear physiological reliance on carbohydrate metabolism across both resistance and cardiovascular exercise. High-volume hypertrophy training, characterised by sets performed close to failure, short rest intervals, and substantial metabolic accumulation, places a heavy demand on anaerobic glycolysis and intramuscular glycogen stores (Schoenfeld, 2010; Grgic et al., 2018; Scott et al., 2018). When glycogen availability is reduced, training performance and work capacity are commonly compromised (Haff et al., 2000; Impey et al., 2018).
The client’s fast-twitch dominant fibre profile further supports elevated carbohydrate intake. Fast-twitch fibres possess high glycolytic capacity but fatigue rapidly when substrate availability is limited, leading to reductions in power output and accelerated neuromuscular fatigue (Schiaffino and Reggiani, 2011; Ørtenblad et al., 2013; Lievens et al., 2020). Maintaining sufficient carbohydrate intake is therefore essential for preserving training intensity and promoting hypertrophic adaptation (Burke et al., 2018; Schoenfeld et al., 2021).
Carbohydrate intake was set relative to daily training demands, with higher intakes ranges allocated to resistance training and combined training days and lower intakes on rest or lower-demand days (Impey et al., 2018; Jeukendrup, 2017). This periodised approach allows training performance to be maximised on high-demand days while avoiding unnecessary excess intake on lower-demand days (Burke et al., 2018; Stellingwerff et al., 2021).  
Although lower-carbohydrate or fat-adapted dietary strategies have been proposed as a means of enhancing metabolic flexibility, such approaches were not prioritised within the current nutritional strategy. While carbohydrate restriction may increase reliance on fat oxidation, evidence indicates that this often occurs alongside reductions in training intensity and total work performed during high-intensity or resistance-based exercise (Burke et al., 2018; Stellingwerff et al., 2021). Given that hypertrophic adaptation is strongly dependent on the ability to sustain high training volumes and repeatedly perform sets close to failure, any dietary approach that compromises session quality would be counterproductive in this context. Accordingly, carbohydrate intake was prioritised to support training performance and progressive overload, rather than to maximise metabolic flexibility in isolation.
Beyond performance, carbohydrate availability plays a key role in recovery. Adequate post-exercise carbohydrate intake supports muscle glycogen resynthesis, particularly when training frequency is high and recovery windows are limited (Burke et al., 2017). A larger proportion of daily carbohydrate intake was therefore prioritised around pre- and post-training periods, with the remainder distributed across meals to maintain energy availability and support recovery between sessions (Impey et al., 2018; Burke et al., 2018). Given the client’s chronically restricted sleep, maintaining sufficient carbohydrate and overall energy intake may help mitigate some of the negative effects of sleep loss on performance and recovery, although nutrition cannot fully compensate for inadequate sleep (Simpson et al., 2017; Knowles et al., 2018).
4.3 Justification of Protein and Fat Intake
Protein intake was prioritised to support training adaptation and recovery during the high-volume hypertrophy phase. A daily intake of approximately 2.0–2.4 g/kg was selected to reflect the client’s training frequency, fibre type characteristics, and elevated recovery demands. Evidence consistently demonstrates that protein intakes within this range optimise muscle protein synthesis in resistance-trained individuals, particularly when training volume is high and sessions are performed close to failure (Morton et al., 2018).
However, although higher protein intakes have been suggested as a means of further enhancing muscle protein synthesis, the prevailing evidence indicates that resistance training gain increases in lean mass are largely maximised at intakes of around 1.6 g·kg⁻¹·day⁻¹, with an upper effective range extending toward approximately 2.2–2.4 g·kg⁻¹·day⁻¹, beyond which additional benefits appear limited (Morton et al., 2018; Tagawa et al., 2022). This interpretation is reinforced by the findings of Nunes et al. (2022), whose systematic review suggests that while higher protein intakes continue to support gains in lean mass during resistance training, further increases beyond this range do not meaningfully produce hypertrophic outcomes in the majority of individuals.
In the current case, protein intake was deliberately set toward the upper end of this evidence-based range in recognition of the client’s high training volume, physically demanding occupation, and chronically restricted sleep duration, all of which are likely to impair recovery and increase daily protein requirements (Simpson et al., 2017). Due to elevated mechanical stress and compromised recovery, ensuring sufficient total protein intake, alongside an even distribution across meals, is advised to aid muscle repair and maintain daily protein balance between sessions (Moore et al., 2012; Areta et al., 2013). 
Dietary fat intake was set at a moderate and periodised level (15–25% of total energy intake) to support endocrine function and overall energy balance while minimising interference with carbohydrate availability (Helms et al., 2014; Volek et al., 2006). While dietary fat plays an important role in hormonal health and the absorption of fat-soluble vitamins, excessively high fat intakes during high-volume resistance training may displace carbohydrate intake and impair training quality, particularly in athletes with a high reliance on glycolytic metabolism (Burke et al., 2018).
Conversely, overly restrictive fat intakes may negatively affect dietary adherence, satiety, and overall energy intake, which are important considerations during prolonged training phases characterised by high workloads and elevated recovery demands (Stubbs et al., 2018). Fat intake was therefore moderated on resistance training and high-demand days to prioritise carbohydrate availability, while being increased modestly on rest or lower-intensity days to support energy balance, satiety, and long-term adherence (Jeukendrup, 2017). This periodised approach allows fat intake to support health and sustainability without compromising the primary performance and hypertrophy demands of training.
Overall, the selected protein and fat targets complement the carbohydrate-focused strategy by supporting muscle repair, endocrine health, and adherence, while remaining secondary to the primary demands of training quality, recovery, and progressive overload.
4.4 Justification of Ergogenic Aids
The inclusion of ergogenic aids was intended to complement, rather than replace, the nutritional strategy. Supplements were selected as practical and interchangeable tools, guided by evidence supporting improvements in training performance, fatigue reduction, and recovery.
Caffeine was selected as the most practical ergogenic aid due to its well-established ability to reduce perceived exertion and enhance training output, which is particularly beneficial during high-volume, high-intensity resistance training (Grgic et al., 2019). Caffeine was therefore used selectively around key resistance training sessions to support performance and focus. Dosage was prescribed on a body-mass–adjusted basis in line with current evidence, with an intake of approximately 3–6 mg/kg recommended (Spriet, 2014; Grgic et al., 2019). For this 90 kg client, this equated to 270–540 mg, with a practical target of 300–400 mg consumed 45–60 minutes pre-session to maximise ergogenic benefit while minimising adverse effects (Spriet, 2014; Grgic et al., 2019).
 Creatine monohydrate was included due to its established effects on high-intensity performance and phosphocreatine resynthesis (Kreider et al., 2017; Candow et al., 2021). Given the client’s fibre-type characteristics and reliance on anaerobic energy pathways, creatine supplementation is well aligned with the physiological demands of hypertrophy training (Kreider et al., 2017; Candow et al., 2021). A maintenance dose of 3–5 g/day was prescribed, which is sufficient to maximise phosphocreatine stores, with no loading phase required as supplementation had already been established (Kreider et al., 2017).
 The use of essential amino acids around training was justified primarily on practical grounds. Where whole-food intake around training is not feasible, EAA supplementation provides a convenient means of maintaining amino acid availability to support performance and recovery without increasing gastrointestinal burden (Tipton, 2018). A dose of approximately 10 g was selected, which has been shown to be sufficient to stimulate muscle protein synthesis (Areta et al., 2013).
Nitrate-rich supplements and buffering agents such as sodium bicarbonate were considered optional and situational. While evidence suggests potential benefits during exercise characterised by high metabolic stress (McMahon et al., 2017) their use was not prioritised due to variability in individual gastrointestinal tolerance and limited relevance to all training sessions (Heibel et al., 2018). Where implemented, these aids would be reserved for specific high-demand sessions rather than routine use (McMahon et al., 2017; Heibel et al., 2018).
5. Limitations And Critical Reflection
While this nutritional strategy was informed by a range of physiological assessments and applied evidence, several limitations must be acknowledged. Firstly, as previously touched upon, all estimate of energy expenditure were calculated from predictive equations and activity multipliers rather than direct measures from ‘gold standard’ apparatus such as doubly labelled water (Schoeller, 1988; Pontzer et al., 2021). Although equations were compared to improve confidence in the set values, true daily energy expenditure from predicted estimations. For this reason, calculations of energy requirements and macronutrient targets were treated as base points that could be adjusted depending on the clients weekly feedback spoken about previously.
Body composition assessment is another limitation. Inbody bioelectrical impedance analysis and skinfold measurements provide an easy access and practical estimate, however, are subject to error. Hydration status, time of day taken, recent training and human measurement assumptions may influence results, and therefore changes in body composition should be assessed cautiously (Kyle et al., 2004; Buckinx et al., 2018). To minimise error, body composition assessments should be measured under standardised conditions to identify trends over time. 
CPET testing provided valuable insight into substrate utilisation and metabolic responses, however, results represent a snapshot of physiological function in that precise moment under laboratory conditions. Substrate oxidation patterns may different during prolonged or sport-specific training sessions (Achten and Jeukendrup, 2003). CPET data was used to inform broad nutritional principles rather than dictate accurate macronutrient requirements.
Finally, lifestyle factors such as limited sleep and occupational demands introduce a variability that cannot be controlled through nutrition alone (Simpson et al., 2017; Halson, 2014). While the strategy aims to reduce these stressors, optimal adaptations remain dependent on factors beyond nutritional strategy (Simpson et al., 2017; Halson, 2014).
From this, ongoing review and individualisation is therefore essential to ensure that this particular nutritional strategy remains aligned with the clients long term performance goals, training loads and recovery capacity. 
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Appendices
Appendix A: Comparison of Resting Metabolic Rate Prediction Equations
Table A1. Comparison of resting metabolic rate estimates derived from Harris–Benedict, Cunningham, and Schofield equations.
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Appendix B: Estimation of Total Daily Energy Expenditure (TDEE)
Table B1. Calculation of estimated maintenance total daily energy expenditure using predicted resting metabolic rate and activity multiplier.
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Appendix C: Estimation of Maintenance Energy Intake and Selected Surplus
[image: ]Table C1. Summary of estimated maintenance energy intake, applied caloric surplus, and resulting target daily energy intake.


Appendix D1: CPET Summary 
[image: ]Table D1. Cardiopulmonary exercise testing variables at VT1, VT2, and VO₂max

Appendix D2: Ventilatory Threshold Identification
Figure D2. Identification of ventilatory threshold 1 (VT1) using the ventilatory equivalents method
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Appendix D3: Ventilatory Threshold Identification
Figure D3. Identification of ventilatory threshold 2 (VT2) using the ventilatory equivalents method
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Appendix D4: VO2Max
Figure D4. Identification of ventilatory threshold Max (VO2max) using the ventilatory equivalents method
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Appendix D5: Lipid Oxidation and Substrate Utilisation Across Exercise Intensity
[image: ]Figure D5. Substrate oxidation rates for lipid and carbohydrate

Appendix E1: Par Q & Consent 
Figure E1 Complete Consent 


[image: ]















Appendix E2: Par Q & Consent 
Figure E2 Par Q Page 2
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The Physical Activity Readiness Questionnaire for Everyone
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‘physical activity Is very safe for MOST people.This questionnaire wil tellyou whether t s mecessary for you o seek further advice from your doctor
ORa aualied exrcse professional befor becoming morephysealy acve

GENERAL HEALTH QUESTIONS

Please read the 7 questions below carefully and answer each one honestly: check YES or NO.

g

00 000Q
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1) Has your doctor ever said that you have a heart condition [JOR high blood pressuref?

2) Do you feel pain in your chest atrest, during your daily activites of iving, OR when you do
physical activity?

3) Do you lose balance because of diziness OR have you lost consciousness in the last 12 months?
Please answer NO i yourdiziness was assocated with over breathing (including during vigorous exercise)

4) Have you ever been diagnosed with another chronic medical condition (other than heart disease
o high blood pressure)? PLEASE LIST CONDITION(S) HERE:

5) Are you currently taking prescribed medications for a chronic medi
PLEASE LIST CONDITION(S) AND MEDICATIONS HERE: _________

) Do you currently have (or have had within the past 12 months) a bone, joint, or soft tissue
(muscle, ligament, or tendon) problem that could be made worse by becoming more physically

3CKiVE? Pleaseanswer NO fyou had  priem n the past, but t oes not it your current abily (0 be physically acthve.
[PLEASE LIST CONDITION(S) HERE: L TR L

I condition?

7) Has your doctor ever said that you should only do medically supervised physical activity?

ign the PARTICIPANT DECLARATION. You do not need to complete Pages 2 and 3.

@ Wyou answered NO to all of the questions above, you are cleared for physical activity.
Plea:
@  Start becoming much more physically active - sart sowdy and buld up gradully.
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@ 1fyou have any further questions, contact a qualified exercise professional.
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FOLLOW-UP QUESTIONS ABOUT YOUR MEDICAL CONDITION(S)
1. Doyouhave Arthritis,Osteoporosis,or Back Problems?
Ifthe above condition(s) is/are present, answer questions 1a-1¢. 1fNo[]goto question 2
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5. Doyouhaveany Metabolic Conditons? Thi includes Type 1 Dlabetes, Type 2 Diabetes, Pre-Diabetes
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Do you have any Mental Heaith Problems or Learning Difficulties? This includes Alzheimer’s, Dementia,

Depression, Anm.yuvsm Eating Disorder, Psy(huu(mwrdev Intellectual Disability, Down Syndrome
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(¥ red NO to all of the FOLLOW-UP questions (pgs. 2-3) about your medical condition,
e e e R P ANT DECLARATION below:

® It advised that you consult qualfe exrcise profssional to help you develop a safe and effective physical
acivity pian et your health peeds

© Youareencouraged o startslowlyand bulld up gradually 2010 60 minutes of low to moderate ntensity exercise
3-5 days per week Including aerobic and muscle Strengthening exercises

@ As you progress, you should aim to accumulate 150 minutes or more of moderate intensity physical activity per week.

Hyou are overthe age of 4 1 and NOT accustomed t regular vigorous to marimal effrtexercise,consulta

Qualifed exercise professional before engaging I this intensty of exercise,

@ !fyou answered YES to one or more of the follow-up questions about your medical condition:

You should seek further information before becoming more physically acive or engaging ina fitness apprisal.You should complete
the specialy designed online screening and exercise rc program - the dor

Visita qualifed exercise professional to work hvoughthe ePARmed-Xs and forfurther information.

A\ Delay becoming more active if:
 Youhave temporary liness such as a cold or fever; it is best to wait untilyou feel better.

You re pregnant - talk o your health cae practtioner, your physician,a qualfed exerise professonal,
7 andior mplee the SoARmed X atwwwaparmmedlom belre becoming more phyScaly Scihe.

o Yourhelthchanges - ak o your doctor o qualfe exercse pofessonsl before conining withany hysical
\ " activity program.

@ You are encouraged to photocopy the PAR-Q+- You must use the entire questionnaire and NO changes are pemitted.

@ The authors,the PAR-Q+ Collaboration, partner organizations, and their agents assume no labilty for persons who
undertake physical actvity and/or make use of the PAR-Q+ or ubt after theq
consult your doctor prior to physicalactivty.

PARTICIPANT DECLARATION
@ Al persons who have completed the PAR-Q:+ please read and sign the declaration below.

@1fy0u ar ess than the legal age required for consent or requie the assent of a care provider, your paent, guardian or care
provider must also sign thisform.

Lthe have read, tomy full ion and. this lacknowledge
that this physical activity clearance is valid for a maximum of 12 months from the date it s completed and becomes
invalid if my condition changes. | also acknowledge that the community/fitness center may retain a copy of this
form for records.In these instances, it will maintain the confidentialiy of the same, complying with ap

bie law.

——— Formore please contact i ARG v g e e Ssed AL proces 1 oy e PG
e hn
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Variable |Value|| Unit Interpretation

VO,max 3.95 ||L:'min~"|| Indicates a good aerobic capacity for a strength—power athlete
VT1 2.40 ||L'min~" Marks transition from low to moderate intensity exercise
VT2 3.23 ||L:min~"||Represents onset of severe intensity and heavy reliance on CHO
CHO

Oxidation ||>160|| g-h™ Carbohydrate becomes the dominant fuel source

(>VT2)
Fat Oxidation _1 ) o ) .
0 gh No meaningful fat contribution at severe intensities

(>VT2)





