Assignment 2
Advanced Exercise Physiology
Case Study – Iron Man Kona

The full-distance triathlon Ironman World Championship is contested each year in Kona, Hawaii. The world's top male and female athletes compete across a 2.4-mile swim, a 112-mile cycling course, and a 26.2-mile marathon (3,86 km, 180 km, and 42 km). Only those who qualify can compete in this event, both professionals and age groupers. The competition is held in Kailua-Kona, which is on the island of Hawaii's west coast.

The swim - 
Kailua Bay is where the swimming segment of the course is held. There are two 90° right turns towards the centre of the one-loop circuit. Wetsuits are not allowed.
2 hours and 20 minutes after the official wave start time is the swim cut-off.

The bike – 
The bike has a single loop that is 112 km long and rises about 1,800 metres (5,800 ft). Triathletes travel directly to Hawi before doing a U-turn and returning to Kailua-Kona. Disc wheels are not permitted on this course because of the crosswind stretches that are so well-known for them. 
Swim+T1+bike: 10 hours and 30 minutes after the allocated wave start time.

The run – 
The marathon course also consists of one lap. Triathletes run up till the energy lab, a notoriously hot stretch of the race, and then run back to the Kailua-Kona finish line. The run is at a height of about 300 metres or 1,000 feet.
Run cut-off time (17 hours from the designated wave start time) (swim+T1+bike+T2+run).

Not everyone can take part in this particular Iron Man. The pro athletes get a place at this race in multiple ways - 
· They will receive one spot that is good for five years if they win a particular Ironman World Championship event.
· Winning the previous World Championship for Ironman 70.3.
· The previous Ironman World Championship podium finish.
· Gaining entry via one of the Ironman qualifying events. The winner of the race, or the next person in queue if the winner has already qualified, may be determined by gender in some races. There will be extra slots available in certain other races.

For amateurs, placing first or second in their age category is the most typical route to earn a qualification spot. There are few slots reserved for each Full Ironman race. The winner of each age category (male and female are counted separately) automatically receives one place. On race day, the remaining spots are distributed proportionally based on the number of competitors in each age group. The Ironman race's athlete's guide contains all of the specific information.

Triathletes who successfully qualify for Kona will be required to pay $1,025 in entry fees (in 2020, including a 4.7120% Hawaii GE Tax), as well as $15 in one-day USAT costs (only for triathletes who do not have an annual USAT membership) (Clement, 2022).

Iron Man Kona is classed as one of the oldest and is known as one of the toughest competitions in the world, which takes place every year in Kona, Hawaii with temperatures exceeding 30°C (86°F), with parts of the course reaching closer to 40°C (104°F). Therefore it’s extremely important for all athletes to be ready for the particular challenges that hot temperatures on race day will present. This process is referred to as heat acclimatisation or acclimation, where acclimatisation refers to preparation occurring in a natural setting, such as Kona's roads, and acclimation refers to preparation occurring in a man-made setting, such as a lab heat chamber, temporary heat room, or sauna. Acclimatisation and acclimation are techniques used to help athletes become accustomed to high temperatures and to trigger physiological and behavioural changes that will help them better manage the thermoregulatory demands of competing in the heat. These adaptations allow an athlete to better regulate their internal temperature and physiological functioning on race day when the temperature is high and pressing. They include reduced resting body temperatures and exercise heart rates, increased sweat rates and fluid intake rates, and a changed perception of the heat (Casadio JR et at, 2017), (Racinais S et al, 2015). 

Energy systems used – 
Long Term (Aerobic) System.
The long-term system uses aerobic (oxygen-containing) pathways to produce energy.
Lower intensities and efforts lasting longer than two to three minutes are when this system is dominating. The mitochondria of the muscle fibres produce ATP, the energy currency. Special enzymes found in mitochondria enable the breakdown of fuels (such as glycogen and fatty acids) through contact with oxygen to generate significant amounts of energy. By increasing the size and number of mitochondria through aerobic exercise, muscles are better able to use oxygen as fuel.

Short Term (Anaerobic Lactate) System.
It gets harder for the body to supply adequate oxygen to power aerobic pathways as the intensity rises. The anaerobic lactic short-term (lactic acid, no oxygen) system starts to provide more energy to power the muscle. Blood glucose and muscle glycogen reserves serve as the system's fuel sources. This system also generates lactic acid as a by-product in addition to energy (ATP). Lactic acid builds up in the blood and muscles as exercise intensity increases. The short-term system cannot function if this build-up rises to an unmanageable level. Within 60 to 120 seconds, this system reaches its full capacity. Shortness of breath, discomfort (burning feeling), and muscle weakness are all common athletic side effects.
In triathlon, the aerobic and anaerobic lactic systems frequently work together, supplying energy through both systems as intensity change. Athletes with a strong aerobic system can exert more effort before lactic acid accumulates and recover more quickly after challenging workouts.

The Immediate (Anaerobic Alactic) System.
An extremely high rate of ATP production occurs in a third system when quick, explosive, or rapid motions are required. The ATP-CP system, which produces lactic acid without the presence of oxygen, is fuelled by both stored ATP and the highly energetic compound creatine phosphate (CP). The immediate system can only provide energy for up to 10 seconds of high intensity action because to these fuel stores' limited size. After a short period of rest, ATP-CP reserves can be restored. This system predominates during the start of a triathlon, extremely explosive movements like flying bike mounting, and accelerations or surges that last shorter than 10 seconds.

Cardiovascular or Aerobic Endurance.
The capacity of the heart, lungs, and blood arteries to continuously provide working muscles with enough oxygen and nutrition. For more than 15 minutes, low to moderate effort is required.

Aerobic Power or Aerobic Capacity (VO2 max).
The level of exertion (intensity) at which the body can use and distribute the most oxygen before completely switching over to anaerobic activities. 2 to 10 minutes of extremely hard work (15 minutes for highly trained athletes).

Speed and Speed Endurance.
The capacity to move or perform a movement as swiftly as possible, especially over small distances. Up to 20 seconds of maximum intensity. The capacity to sustain a very high pace for extended periods of time is known as speed endurance. Maximum effort for no more than two minutes.

Muscular Endurance 
the capacity of muscles to endure fatigue and regularly contract over time.

Muscular Strength.
The capacity of a muscle to generate force or to get past stiff opposition. The muscle must exert its utmost force in order to be considered strong. Moving a submaximal resistance for less than 30 seconds or less than 15 repetitions is referred to as submaximal strength.

Power
A combination of strength and speed where muscles can overcome a resistance at their maximum rate (force X time). involves swift, forceful motions.

Flexibility.
The range of motion that joints are capable of. The length, strength, activation, and relaxation of the muscles surrounding a joint (such as the shoulder, hip, knee, ankle, etc.) affect flexibility.
(International Triathlon Union, 2007).

Nutritional and hydrational strategies.
During Ironman events, endurance athletes should try to consume 60–120 grammes of carbohydrates each hour. Athletes are often able to consume more calories and water during the bike part of the event than during the run section.
As you consider your feeding options, it's also crucial to find out what nourishment will be offered during the Ironman race of your choice, as you will be able to test the products out in advance to see if they are suited to you and also to give your body time to get used to them. For endurance athletes, carbohydrates are the most crucial fuel source, so it's a good idea to be aware of how many carbohydrates are present in a certain serving of your preferred diet.
All bars, gels, and chews are created with consideration for athletic performance. It's crucial to choose items with a variety of types of carbohydrates, such as glucose and fructose, as this combination of carbohydrates encourages improved absorption. 

Dehydration is the main cause of fatigue and subpar performance. When a person loses more fluid than two percent of their body weight, their performance suffers greatly. So, it's important to adequately hydrate in Kona to avoid the negative consequences of electrolyte loss and dehydration.
Iron, calcium, and magnesium are present in trace levels in sweat along with the electrolyte’s sodium, potassium, and chloride. The most crucial electrolyte to replenish is sodium because it is the one that is most adversely affected by sweat loss. 
Acute sodium loading and chronic sodium loading are the two methods used for pre-race sodium loading. The technique that is used the most frequently is chronic sodium loading. In the two to seven days prior to the race, more salt must be used on food. This kind of loading, according to research, is the most efficient because it doesn't result in appreciable weight gain or bloating. Additionally, it successfully raises plasma volume, which prevents dehydration and is healthier for general health. Acute sodium loading starts 12 to 16 hours before the start of the race by taking in around 3,000 mg of sodium the night before and about 800 mg after breakfast the morning of the race. Maintain the tried-and-true "nothing new on race day" maxim by taking a test drive a few times during your training sessions.
On race day, prioritise hydration and electrolyte replacement and stick to a sodium loading plan, regardless of whether you're used to the heat or live in a cooler, dryer region. Water is good to chase after bars, gels, sweets, or your preferred fuel, but it's insufficient on its own. Stock up on a sports drink that contains sodium for your bike and special needs bags or prepare to pick up Power Bar Perform at the bike and run aid stations along the route. Additionally, carry salt supplements in addition to your sports drink. Avoid hyponatremia (low sodium concentration in blood plasma) at all costs since it can be fatal.

Heat Acclimatation.
Although everyone's need for heat adaptation differs, most athletes find that fourteen days is the magic number. You should start your heat training two to four weeks prior to your event, depending on your travel schedule and how it will fit in with other workouts. If you finish the heat training block more than a few days prior to the competition, you should continue heat training until the competition begins.
Exercise in the heat will condition the body to operate more effectively on race day. A lower resting body temperature and an improved sweat response that conserves precious muscle glycogen during activity are two advantages of heat training. To ensure athlete safety and maximise performance without compromising taper, this approach must be put into place well before any tournament. Athletes can maintain their heat tolerance for several months with the use of acclimatisation maintenance programmes.
The best way is to arrive approximately 10 days before the event in order to adequately acclimatise to an extreme shift in climate. Arriving at least five days in advance will give your body time to acclimatise to the temperature and humidity, and you will be much better off than flying in the day before. However, this may not be practicable or feasible for everyone. Once there, it would be tempting to immediately start exercising in the sun to hasten acclimatisation, but you should ease your body into this shift to reduce stress (Triathlete, 2017).
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