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Introduction
Optimal nutrition is essential for supporting performance and recovery in triathlon, given the high training demands and reliance on the aerobic energy system. Efficient use of Carbohydrates (CHO) Fats (FATS), alongside appropriate hydration, underpins endurance performance. This case study assesses Zac’s current nutrition and provides evidence-based guidance for training and competition. 

Zac’s Profile
Overview
A 26-year-old male triathlete, focused on maximising performance and reducing body fat %. (BF%)
Physical Status
Height 1.89 m, Weight 101.6 kg, BF% 12.1%, Skeletal Muscle Mass – 51.8 kg, Water Total – 65.4L. 
Training Goals 
Increasing cardio before competition, maintaining strength and conditioning (S&C) and refining body composition. 
Training Load & Schedule
Four S&C sessions, six cardio sessions a week, (three short, three long).
Physiological & Performance Data 
VO2 Max (on a treadmill) 47.8ml/kg/min, average cycling power - 159.57 watts, Aerobic Hr zone - 140-160bpm, Anaerobic Hr zone of 160+, resting Hr - 42
Daily Physical Activity
Daily steps - 10300, Intake - 3500 Kcal, estimated expenditure - 3719 kcal, resting expenditure - 3105 kcal
Current Nutrition and Hydration Habits
Three main meals plus post-exercise protein shake and fruit smoothie. Diet provides adequate CHO and PRO but is relatively high in saturated fat.
Dietary Preference
Snails, bugs, mushrooms, vinegar


Nutrition Guide
Training
A macronutrient list of foods necessary to hit the food goal is; 
High Protein Foods
Chicken Breasts (100g)
165-190 kcal, 31-33g PRO, 0.5g FAT, 0g CHO
Salmon (100g)
	200 kcal, 22g PRO, 12g FAT (omega-3 included), 0g CHO
Low-Fat Greek Yoghurt (170g)
	100-130 kcal, 15-17g PRO, 0-4g FAT, 5-7g CHO
Eggs (2 medium, 100g)
	140-160 kcal, 12-13g PRO, 10-11g FAT, 1g CHO
Carbohydrate-rich foods
Cooked White Rice (100g)
	120 – 135 kcal, 26-29g CHO, 2-3g PRO, 0.3-1g FAT
Pasta, Cooked (100g)
	150 kcal, 30g CHO, 5g PRO, 1-2g FAT
Medium Banana (1, 118g)
	100-110 kcal, 26-28g CHO, 1g PRO, 0.3g FAT
Oats, Dry (40g)
	150 kcal, 27g CHO, 5g PRO, 3g FAT, some fibre.  

[image: A white and black list of food

AI-generated content may be incorrect.]
[image: A table with a number of nutrition information

AI-generated content may be incorrect.]

Pre-Competition
A List of goals pre-race with timings.
48 – 24 hours Pre Competition race
[image: A white and black list with black text

AI-generated content may be incorrect.]Top up your glycogen stores without overloading your gut by keeping similar foods, reducing fibre and fat slightly, and staying hydrated.
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During Competition
[image: A white sheet with black text

AI-generated content may be incorrect.]In a sprint triathlon, maintaining blood glucose, supporting hydration, and minimising gut discomfort over the entire race is crucial. This event is relatively short; the fuelling strategy throughout focuses on moderate CHO intake from the simplest, most digestible sources. This should be taken during the bike section of the event, in addition to regular but not excessive fluid and sodium intake.  
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Post-Competition
A macronutrient list of foods necessary to hit the food goal;
High-Carb Recovery foods (per portion, approx.)
White Rice, Cooked (200g)
	260 kcal, 58 CHO, 5g PRO, 1g FAT
Pasta, cooked (200g)
	300 kcal, 60g CHO, 10g PRO, 2g FAT
Large banana (140g)
	130 kcal, 33CHO, 1g PRO
2 slices white bread + Jam (60g Bread + 30g Jam)
	260 kcal, 52 CHO, 6g PRO, 2g FAT
Sports Drink (500ml)
	120 kcal, 20g CHO, Some sodium
Protein-rich foods
Whey Protein Shake (30g powder in milk/water)
	120 kcal, 24g PRO, 2g CHO, 2g FAT
Chicken Breast (100g)
	170 kcal, 32g PRO, 3g FAT 
Greek Yoghurt (200g)
	130 kcal, 18-20g PRO, 7-10g CHO, 0-4g FAT 
Cottage Cheese (150g)
	130 kcal, 20g PRO, 4g CHO, 4g FAT 
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Justification
Training Phase
In this section, the aim for Zac, a 101.6kg male, was to refine body composition while supporting training needs. This was addressed by providing adequate PRO, CHO, and FAT to maintain training quality and recovery while creating a small energy deficit.

The choice of CHO at a level of 4.7 g/kg body weight/day was selected as it represents a low to moderate training load for an endurance athlete and reflects Zac's goal of gradual body fat reduction rather than maximising glycogen stores (Burke et al., 2011; Kerksick et al., 2018). Current guidelines suggest that endurance athletes should consume 3–5 g/kg/day during periods of low-intensity training, 5–7 g/kg/day for moderate training volumes, and 7–12 g/kg/day during high-intensity or competition preparation phases (Jeukendrup, 2021; Rothschild & Kilding, 2016). This should support aerobic sessions, but it is on the lower side of CHO intake for high-intensity sessions or higher-volume days, where higher CHO availability would better support performance. Because Zac is targeting body-fat reduction, the training day CHO intake (4.7 g/kg) is intentionally at the lower end of the endurance range, with higher CHO preserved for pre-competition days.

PRO is set at 1.6–1.8 g/kg body weight per day. This range is consistent with current recommendations for endurance athletes. It is implemented to support muscle PRO synthesis and offset the increased amino acid oxidation that occurs during training, particularly when energy intake is slightly restricted (Campbell et al., 2007; Jäger et al., 2017; Morton et al., 2018). The International Society of Sports Nutrition recommends PRO intakes ranging from 1.4 to 2.0 g/kg/day (Campbell et al., 2007) for athletic populations, with endurance athletes typically requiring intakes at the lower-to-middle end of this range (Campbell et al., 2007; Stokes et al., 2018). This is especially important for Zac because his slight energy deficit during the training phase increases the risk of negative PRO balance if PRO intake is too low 

Dietary FAT is set at 0.9 g/kg body weight per day, which falls within the recommended range of 0.5–1.5 g/kg/day (approximately 20–35% of total energy) for endurance athletes and helps maintain overall energy intake and hormonal health (Jeukendrup, 2021; Rothschild & Kilding, 2016). Including a sufficient amount of FAT is also important because type I muscle fibres store large amounts of intramuscular triglycerides (IMTG), which serve as a significant fuel source during prolonged, moderate-intensity exercise (Shaw et al., 2010; Van Loon et al., 2003). Studies have demonstrated that endurance-trained athletes exhibit higher IMTG content in type I fibres and that these stores contribute substantially to energy provision during submaximal exercise (Hearris et al., 2018; Shaw et al., 2020). Therefore, this level of FAT intake, adequate CHO, helps support a sustained energy supply and can help spare muscle glycogen. 

Pre Event (48 hours – 60mins)
The pre‑competition nutrition strategy aimed to maximise CHO availability and minimise gastrointestinal discomfort on race day, while maintaining practical and realistic guidelines for Zac.

In the 24–48 hours before a competition, Zac's overall CHO intake was increased from his usual intake during training (4.7 g/kg bw/day) to approximately 8–10 g/kg bw/day, with a slight increase in total energy intake and a relative reduction in FAT and fibre. For Zac, temporarily increasing CHO to 8-10 g/kg/day in race week offsets the lower intake on training days and ensures his glycogen stores are fully restored before the sprint triathlon. This increase in CHO aligns with guidelines for endurance athletes, which recommend around 7–10 g/kg body weight (bw) per day in the lead-up to events lasting 1–3 hours, to maximise muscle glycogen stores and support higher-intensity race efforts (Burke et al., 2011; Jeukendrup, 2021). For the sprint triathlon Zac will be completing, this level of intake is expected to enhance his CHO availability during the bike and run legs, potentially delaying fatigue compared to his habitual intake of 4.7 g/kg bw/day. For Zac, this will mean increasing portions of familiar, high-CHO, low-fibre foods (e.g., white bread, rice and pasta) while slightly reducing FAT and fibre to reduce gastrointestinal load. A potential limitation is that such high CHO intakes can be challenging to achieve in the real world; therefore, the use of sports drinks and simple snacks (e.g. jam sandwiches) is included to make this more realistic (Kerksick et al., 2018).

On race morning, Zac is advised to consume a high-CHO meal providing 1–4 g/kg body weight of CHO, finished 3–4 hours before the start, using low-FAT, relatively low-fibre foods such as porridge with banana or white toast with jam. This timing and composition are in line with recommendations for pre‑event meals for endurance athletes, which suggest 1–4 g/kg bw CHO 1–4 hours before exercise with minimal FAT and fibre to optimise gastric comfort and reduce the risk of gastrointestinal symptoms (Burke et al., 2011; Jeukendrup, 2021). The primary purpose is to replenish liver glycogen after the overnight fast and provide an additional source of CHO before the swim starts.

For Zac, a 3–4 hour window was selected to allow sufficient digestion before the swim, as he has reported some gut sensitivity in previous training sessions (where this routine was trialled). The meal options use foods that Zac has been training with (porridge, toast and bananas), which should improve tolerance. However, this strategy assumes he can maintain his usual breakfast routine on race day; travel constraints or early start times may limit adherence and would require advanced planning (Rothschild & Kilding, 2016).

In the final hour before the start of the race, intake is deliberately kept light and restricted (small sips of fluids and, if tolerated, a single energy gel taken 15–20 minutes before the start) to avoid excessive stomach fullness before the race. This approach is consistent with guidance to avoid large volumes of fluid or unfamiliar foods immediately before high‑intensity exercise, particularly in athletes prone to gastrointestinal symptoms (Burke et al., 2011; Jeukendrup, 2021).

During Competition 
The competition nutrition strategy aimed to maintain blood glucose levels, support hydration, and minimise gastrointestinal discomfort, particularly during transitions between disciplines.

During the race, Zac is advised to consume approximately 0.4–0.6 g/kg body weight per hour of CHO (≈40–60 g/h), mainly from CHO gels, energy chews and sports drinks. This falls within the recommended range of 30–60 g/h for events lasting 1–2 hours, which supports improved endurance capacity and performance (Burke et al., 2011; Jeukendrup, 2021). CHO oxidation from exogenous sources appears to plateau at around 1 g/min when single transportable CHO (e.g. glucose) are used, so that higher intakes would be unnecessary for this event duration (Jeukendrup, 2021).

Fluid intake is typically set at around 400–700 ml per hour, adjusted for specific conditions, to prevent dehydration without inducing overhydration, which aligns with general recommendations for endurance events (Rothschild and Kilding, 2016; Kerksick et al., 2018). Given that Zac’s expected race duration is about 75 minutes, this provides enough CHO and fluid to support the performance without overloading his gut. Sodium intake of roughly 300–600 mg/h is included via sports drinks and/or salt tablets to help maintain plasma sodium levels and support performance, particularly in hot conditions (Rothschild and Kilding, 2016). Most of Zac’s fluid and CHO intake is planned on the bike leg, where it is easier to drink and handle gels. On the run, intake is simplified to small amounts of water and gels and, if needed, CHO mouth rinses, to reduce gastrointestinal risk while still supporting the final part of the race (Jeukendrup, 2021). This approach strikes a balance between physiological needs and what is realistically achievable at race pace.

Post competition
The post-competition strategy aimed to replenish all CHO stores in the body, restore muscle glycogen, support muscle repair, and rehydrate effectively after the race. This is particularly important for Zac because he will return to regular training soon after the race and needs to restore glycogen and support muscle repair quickly.

In the immediate period 0-2 hours, Zac is advised to consume approximately 1.0 – 1.2g/kg CHO every hour in the first 1 – 3 hours post-exercise to maximise the glycogen resynthesis (Burke et al., 2011; Kerksick et al., 2018). Starting CHO intake early is particularly important when there is a short recovery window before the next training session or event. For Zac, this means consuming a recovery shake or meal containing both CHO and PRO within 30 – 60 minutes of finishing, using the familiar foods such as Whey Protein shakes, Rice and Greek Yoghurt. A potential barrier for immediate post-race intake can be appetite suppression. Therefore, liquid options such as recovery shakes and sports drinks may be more tolerable than solid meals. 

PRO intake is set at approximately 0.25 – 0.35 g/kg body weight (=25-35 g) in the immediate recovery period and again at the next main meal. This dose is consistent with current recommendations suggesting that 20-40g of high-quality PRO post-exercise maximises muscle PRO synthesis and supports recovery (Jäger et al., 2017; Stokes et al., 2018). For endurance athletes, PRO also helps offset the increased amino acid oxidation that occurs during prolonged exercise. Practical options for Zac include whey protein shakes, Greek yoghurt, or a chicken and rice meal, all of which he has been training with. 

Fluid replacement is advised at approximately 1.25 – 1.5L per kg of body mass lost during the race, consumed gradually over the next 2-4 hours. This is consistent with guidance on effective post-exercise rehydration (Rothschild and Kilding, 2016). For Zac, this means weighing before and after the race (if practical) and consuming water and/or electrolyte drinks steadily rather than glugging large volumes, which can increase urinary losses and reduce net retention. 

A key limitation is that appetite and gastrointestinal tolerance may be reduced immediately after the race, particularly following high-intensity efforts. Therefore, the plan prioritises easily digestible, familiar foods and includes liquid options. If Zac is unable to consume solid food within the first hour, focusing on a recovery shake or sports drink with CHO and PRO is a practical alternative that still meets the key targets. 
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Pre-competition Macronutrient Table (Carb-Loading Day)
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Bike Fuel Plan (40 - 50mins)

Segment  Meal example 1 Hydration  Meal example 2 Hydration
First 10- | Settle after swim, no solids 100 - Settle after swim, no solids 100 — 150 ml sports drink
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Rought intake

Total CHO — 40-60g
Total Fluids — 500 — 750ml
Sodium — 300 — 600mg
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Run Fuel Plan (20 - 30mins)

Segment Meal example 1
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run (O—  the stomach settle from

10 mins)  the bike
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—(10-  CHO) taken with water
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Meal example 2
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3 — 4 energy chews (15 — 20g
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Small sips only

100 - 200m| water

Small mouth rinse of
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During Competition Macro Table (Race fuel Targets)
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Day  Mesl example 1
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4 Training Meal Examples

Day  Mesl example 1 Hydration  Meal example 2 Hydration
AM | 80g Porridge + 300ml Semi Coffee/ 2-3 slices of wholegrain toast  Coffee/ Tea/ 700 ml water
skimmed milk + 1 Banana Tea/ 1- (70-105g) with peanut butter
300ml semi-skimmed milk
(120g) + Honey (20g) 12L water (2 thsp) and sliced banana
(120g)
Lunch | Chicken breast (100-130g), 700-800  Turkey (80-100g) or Hummus 700 - 800 ml
Rice (150g), Mixed Vegetables ~ ml (70g), Salad — lettuce, tomato,
(150g), apple or orange cucumber, etc (50-80g),
(medium) Wholegrain tortilla (60g)
Quinoa salad (120-150g) with
chickpeas (70g) and roasted
vegetables (100-150g)
PM | Before training - 2 slices of 500 mlper  Before Training — Bagel (100g) 500 ml per trai
toast (75g) with Jam (20g), 1 training with Jam or honey (20-30g)
Banana (120g) hour
After training - Greek yoghurt
After training — Recovery Whey (200g) with granola (30-40g)
Protein shake (20-30g) and berries (80-100g)
Dinner | Salmon or Lean Beef (150 — 1L-15L  Yoghurt (200g) with nuts (20- 1L —-15L
180g), cooked pasta or 30g) and dried fruit (20-30g)
potatoes (250-300g), one large
portion of vegetables (200~
250g).
Evening | A handful of Nuts (50g) 250ml Ahandful of Nuts (50g) 250 ml
Total | ~3300 keal 34-43L  ~3300 keal 34431

Calories
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Training Macronutrients Table
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Pre Competition Day (Day Before Race)

Day Meal 1 Hydration Meal 2 Hydration
Am | 100g Porridge oats, 300ml Milk, 1 Coffee/tea + 3 slices of white toast Coffee/ Tea +
Banana (120g), 1 tbsp honey (20g) 500 — 700ml (~105g) with Jam or Honey 500 — 700 ml
water (30g) and 1 Banana (120g)  water
Lunch | Chicken Breast (100-130g), white 700 - 800ml Turkey Sandwich: 2 slices of 700 — 800ml
rice (250g cooked), a small portion of  water or weak  white bread (70-80g), water or isotonic
low fibre vegetables (100-150g), one ~ squash turkey (80-100g), a small  drink
apple or orange salad (30-50g), plus one
low-fat yoghurt (150-200g)
Pm | 2 slices of white toast (70-80g) with ~ ~ 500ml water 1 Bagel (90 — 100g) with ~ 500ml water or
(snack/| Jam (20-30g) + 1 cereal bar or across the honey (20-30g) +asmall  sports drink
Light | banana afternoon handful of pretzels or rice
session) cakes
Dinner | Pasta (200g cooked) with lean 700-1,000ml  Baked potato (250 — 300g), 700 — 1,000 ml of
mince/ tomato sauce (120-150g water or sports  with baked beans (150 — water or weak
Meat), one white Bread roll drinks 200g) and alittle grated ~ squash
cheese (20-30g)
Evening | Greek Yoghurt (200g) with Honey 250 - 300 ml 2 — 3 rice cakes with Jam or 250 — 300 ml
(10-20g) water Honey water
Total | 3500 — 3800 kcal 3-3/5L 3500 — 3800 kcal 3-3/5L

High-carb meals at each slot, along with the snacks, meet the CHO goal of 8-10g/kg while

maintaining a moderate PRO intake and a slightly reduced FAT intake. This aligns with the carb-

loading guidelines.




