Exemplar Worksheet: Hawaii Ironman World Championships (Kona)
Name: Example Student   Event Chosen: Hawaii Ironman World Championships (Kona)
1. Event Profile
The Hawaii Ironman World Championships in Kona consist of:
- 3.8 km swim, 180 km cycle, 42.2 km marathon run
- Typical finishing times range from ~8 hours (elite) to ~17 hours (cut-off)
- Intensity: Prolonged endurance event at ~60–75% VO₂max, fluctuating with terrain and heat
- Energy systems: Predominantly aerobic metabolism, with substantial reliance on fat oxidation, carbohydrate sparing, and efficient oxygen delivery
- Environmental conditions: High heat (30–35°C), intense solar radiation, strong crosswinds, and high humidity. The run course often produces core temperature >39°C.
- Physiological demands: Extreme thermoregulatory strain, high sweat rates (>1.5–2.0 L/hr), large energy expenditure (~8,000–10,000 kcal), progressive dehydration risk, and accumulating muscular fatigue.
2. Causes of Fatigue: Evidence Mapping
The most relevant fatigue mechanisms for the Kona Ironman include:
- Glycogen depletion: Prolonged duration and limited gastrointestinal tolerance increase the risk of insufficient CHO availability.
- Hyperthermia: High radiant heat and humidity impair heat dissipation, raising core temperature and reducing central drive.
- Neuromuscular fatigue: Progressive recruitment of type II fibres during late-race intensity changes, especially in the marathon.
- Hydration/electrolyte imbalance: Sweat sodium losses can exceed 1,000 mg/hr; dehydration >2–3% body mass affects performance.
- Cardiovascular drift: Reduced stroke volume and increased HR in heat reduce sustainable pace.
- Environmental stress: Solar radiation and crosswinds elevate metabolic cost on the bike.
- Muscle damage: Eccentric loading during the marathon contributes to reduced force production.
3. Strategy Development
Potential strategies and physiological rationale:
- Heat acclimation (10–14 days): Increases plasma volume, reduces heart rate at a given workload, improves sweating response, and lowers core temperature at onset of fatigue.
- Altitude training: May provide small increases in red blood cell mass, though benefits are less predictable for ultra-endurance.
- Periodised training models: Polarised or pyramidal models optimise aerobic base while allowing adequate recovery from high-volume training. Tapering in final 14 days to clear fatigue.
- Nutritional periodisation: Training with low glycogen to increase fat oxidation efficiency; practising race-day fuelling to improve GI tolerance. Increase CHO intake in final 3-5 days to maximise glycogen storage
- In-event nutrition: 60–90 g/hr carbohydrate, 300–600 mg/hr sodium, planned hydration based on sweat testing, and cooling strategies at aid stations.
- Pacing strategies: Conservative early bike pacing to reduce late-run collapse; HR and power caps during high heat exposure.
- Recovery strategies: Cold water immersion post-training, sleep optimisation, strategic compression use.
- HRV-guided training: Adjusts training load based on autonomic readiness, reducing risk of non-functional overreaching.
4. Assignment Structure Planner
Planned structure:
- Introduction to the Ironman World Championships and environmental demands
- Critical review of fatigue mechanisms (heat stress, glycogen depletion, hydration)
- Pre-event strategies (heat acclimation, periodisation, nutrition)
- In-event strategies (fuelling, hydration, pacing, cooling)
- Post-event recovery recommendations
- Final evidence-based recommendations and justification of chosen strategy package
