2189                                                 (BMSS6009)	                                                         2116740
Strategies for optimising marathon performance in a hot climate
Introduction 
Running for endurance and performance, particularly in difficult circumstances, is a difficult task for athletes of all ability levels. This case study explores the observations of a recreational female runner taking part in the famous Sydney Marathon, which takes place in and around Sydney Harbour. The marathon is set in the month of September and covers a distance 42.195km course. The temperature for the day is expected to peak at 32°C, which makes the challenge even more difficult. 

When looking at performance, Athletic performance is greatly influenced by the complex interactions between predispositions and circumstance, which must be explored. The aim of the research is to identify the most effective strategies to improve the recreational athlete’s performance in the heat of Sydney, which is a big obstacle for all level marathon runners. When runners prepare well, including things like dietary planning, hydration tactics, acclimatisation, and pace, they can handle then the demands of the race with greater confidence. Professional opinion/instruction, and greater research are important components in this endeavour, offering technical advice and instructions to improve the athletes' preparation for the demands of competition. This case study provides insights for the recreational female runner starting the challenging Sydney Marathon by illuminating these complex factors.

Physiological Response 
When looking at physiological factors, running economy (RE), metabolic responses, and aerobic capacity are only a few of the intricate connections between physiological adaptations that influence marathon performance in female recreational athletes. Athletes who run marathons may face challenges such as rough surfaces, wind resistance, and extreme temperatures in addition to their highly developed aerobic capabilities and capacity for large energy expenditures (Costill, 1972). The main factor influencing a runner's performance in a marathon is their aerobic capacity, which is frequently measured by their maximum oxygen consumption (VO2 max). Performance is significantly affected by fluctuations in VO2 max, VO2 at certain rate (e.g., VO2 at 12 km/h), along with the fractional utilisation of VO2 max when at marathon running pace, meaning (%VO2 max × VO2 max). According to Sjödin and Svedenhag (1985), additional elements like lactate threshold (LT1) and lactate turn point (LT2) are important to understanding fluctuations in performance when running a marathon.  

The oxygen cost of running at submaximal speeds, is the primary factor that determines one's ability to maintain speed throughout a marathon (RE). Since the study is centred on a recreational female runner, it is important to optimise RE to transform energy in the engaged muscle mass efficiently. The effect of lactate thresholds LT1 and LT2, VO2 max, and fractional VO2 max consumption when trying to sustain running pace are additionally highlighted by Gordon et al. (2017). The fuels that the marathon runner chooses to use to exercise their muscles will have effect on their metabolic reactions. Because carbs are the most efficient nutrition for fuel and reserves are limited, additionally, choosing the right fat for oxidation is also essential. During the intensities of the marathon, marathon runners show a greater turnover rate in fat metabolism in comparison to norms. By enhancing the fractional utilisation of VO2 max at marathon race pace and delaying the onset of exhaustion, endurance training aids in metabolic adaptations. (Sjödin and Svedenhag, 1985). There might have a training volume upper limit, regardless, past that more advances are unlikely. Genetic elements also affect how training affects VO2 max and running economy (Sjödin and Svedenhag, 1985).

Overall, the physiological adaptations needed from the female runner in preparation for participating in the Sydney Marathon are multiplex and involve aerobic capacity, running economy, and metabolic reactions. In correlation, when these elements support maintaining the best possible racing pace and performance across the challenging 42.195 km course.

Heat acclimatization and environmental factors
As previously mentioned, environmental factors like heat have an impact performance during the event. Therefore, the especially those who run in hot and/or humid environments need to use effective strategies for heat acclimatisation to maximise performance amidst demanding conditions of the Sydney Marathon. The 2020 Summer Olympic Games in Tokyo, Japan, and the 2019 International Association of Athletics Federations World Championships in Doha, Qatar, demonstrated the importance of these factors (Gerrett et al., 2019). The physiological changes that take place in the body over several days in the heat are often referred to as heat acclimatisation, which athletes usually need duration fully adapt. Heart rate, increased plasma volume, and cardiovascular function are within the first areas to improve. As stated by Wendt, van Loon, and van Marken Lichtenbelt (2007), there is cutaneous vasodilation and an increase in sweat production in later stages.
The adaptation can take place in natural environments when training exercises coincide with high temperatures, which act as adaption-stimulating factors. Furthermore, mechanical techniques for heat acclimatisation within shorter periods of time, such as heat chambers and hot water baths, have demonstrated efficacy (Gibson et al., 2019). Though short-term (7 days) and medium-term (8–14 days) exposures have been demonstrated to have positive impacts on heart rate, core temperature, plasma volume, and overall performance, even high-level athletes frequently go through heat acclimatisation in preparation for events (Guy et al., 2014).
During taper stages, passive strategies which do not involve any additional external training load can be particularly useful. For the athlete, the strategies include spending time in environmental chambers that imitate heat stress, wearing clothing that restricts heat loss, going into saunas, or submerging oneself in hot water. The goal of these techniques is to "raise and maintain" a high skin temperature in conjunction with a relatively high core temperature (Gibson et al., 2019). Preparing for hot weather endurance training also involves pre-cooling techniques. This indicates that the Athlete can achieve a performance advantage by exercising at higher intensities thanks to techniques like ice slurry ingestion, cold-water immersion, and cooling clothing that assist decrease the core body temperature (Jones et al., 2012). It's crucial to remember that these tactics should be selected considering the requirements of each individual athlete as well as the particulars of the event. Another area of research is mid-cooling, or cooling while exertion. Techniques to develop better endurance performance in great temperatures include chilling the neck and facial area, consuming cold liquids, and making ice slurry. Effectiveness has been demonstrated when pre-cooling and mid-cooling techniques are used, however, further investigation is required for comprehensive comparisons (Stevens, Taylor, and Dascombe, 2016).
In result, to get the athletes body ready for racing in the heat, a recreationally trained female competitor in the Sydney marathon would benefit by starting to implement heat acclimatisation sessions to her training schedule. This might entail training under conditions and certain times of day that are comparable to those of the marathon (Racinais et al., 2015). Pre-cooling, mid-cooling, and passive cooling techniques should all be included in a complete heat acclimatisation strategy to maximise efficiency and reduce environmental stress.


Nutritional periodization / Pre event nutrition 
Since elite middle-distance runners train according to a periodized schedule, they must adjust their dietary intake accordingly throughout the training year (Burke & Hawley, 2018). A high-carbohydrate (CHO) diet is essential to refuel glycogen reserves and fulfil energy demands during periods of hard training (Burke & Hawley, 2018). A 7–10 g CHO·kg BM−1·day−1 recommended CHO consumption supports high-volume, high-intensity exercise (Stellingwerff, Bovim, & Whitfield, 2019). To encourage muscle repair and recovery throughout these stages, the recommended protein intake is 1.5 to 1.7 g PRO−1·kg BM−1·day−1 (Stellingwerff, Bovim, & Whitfield, 2019). Strategies like CHO loading and supplementation help athletes reach optimal glycogen levels for peak performance when they enter tapering phases leading up to large races like the Sydney Marathon (Burke & Hawley, 2018).
When examining It's critical for the athlete to keep hydrated, particularly during endurance competitions like the Sydney Marathon (Burke, 2001). Increased heat tolerance and prolonged endurance in demanding settings are benefits of superior hydration state (Racinais et al., 2015). Accurate assessment of hydration status is facilitated by monitoring measures such as body weight, fluid consumption, urine output, and urine colour (Burke, 2001). According to Racinais et al. (2015), athletes should strive for a pre-exercise hydration routine that involves ingesting about 6 mL/kg body mass of liquids every 2-3 hours. To preserve electrolyte balance and avoid hyponatremia during extended exercise, fluid replenishment should correspond to fluid losses, including salt supplementation for those with high sweat rates (Burke, 2001).
As a first-time marathon runner, the athlete is also preparing for her first Sydney Marathon and is looking for advice on pre-competition dietary methods to help the athlete maximise her ability and handle the difficulties of running in a hot climate. a tapered training schedule in the weeks preceding the marathon, adhering to a suggested training plan in preparation for the marathon. To encourage glycogen supercompensation and adequate recovery, this entails progressively decreasing the amount and intensity of her activity (Burke & Hawley, 2018). As the athlete needs to make sure she's well-rested and well-fuelled at the starting line, ready to take on the marathon route, by reducing her preparation.
Considering CHO-loading, the athlete should concentrate on eating meals and snacks high in carbohydrates 24–36 hours before to the marathon in order to increase her glycogen levels (Burke, 2001). To reduce gastrointestinal distress, she chooses foods that are simple to digest, such spaghetti, rice, and bananas. The athlete will have sufficient energy reserves to last throughout the whole race due to the CHO loading method.
Comfort is important prior to the marathon methods to help the gastrointestinal system.  During her lengthy training runs, it is best for the athlete to take the opportunity to test out various nutrition items and tactics to see what suits her stomach the best. Retaining performance during the marathon requires minimising gastrointestinal pain (Costa et al., 2019). The athlete chooses nourishment products that are easy on her stomach and unlikely to create discomfort throughout the marathon based on her experimentation.
The athlete is preparing to get started on the Sydney Marathon with a pre-competition nutrition plan that is specific to her needs and the demands of the event. The athlete sets herself up for race day success by adhering to a tapered training programme, CHO loading procedure, and employing methods for hydration and gastrointestinal comfort.
Nutritional strategies during the event  
Sustained performance during the event depends on addressing different physiological challenges (Costa et al., 2019). Acute bicarbonate loading is one method that buffers muscle acidosis; customised fluid and CHO consumption regimens reduce gastrointestinal distress and sustain energy levels (Costa et al., 2019). During this process hypohydration and hyperthermia can be avoided by hyperhydrating using osmotic agents and following pre-event hydration guidelines (Burke & Hawley, 2018). Moreover, oral sensing methods, selective carbohydrate consumption, and caffeine supplementation promote appropriate CNS activity and muscle fuel utilisation, improving overall performance and lowering the risk of tiredness (Costa et al., 2019).
To prevent dehydration and preserve energy levels during exercise, the athlete should aim to ingest 30 to 60 grammes of carbs every hour in addition to drinking fluids on a regular basis during the marathon. Sports beverages, energy gels, and quickly digested snacks are among the options (Costa et al., 2019). Considers CHO Intake in Event Nutrition Strategies the female runner should aim to take in between thirty and sixty grammes of carbs per hour to maintain her energy levels during the marathon. Sports beverages, energy gels, and quickly digested snacks are among the options (Costa et al., 2019).
In addition to drinking plenty of water, suggestions that taking a caffeine pill for increased alertness and endurance during the marathon. As an alternative, Costa et al. (2019) suggest caffeinated beverages, chews, and gels. The athlete might also need to supplement with sodium-rich meals or electrolyte beverages to maintain her electrolyte balance throughout the race, given the possibility of increased salt loss through perspiration in the heat (Racinais et al., 2015). Eating proteins is also important. To help with muscle regeneration and recovery, she should incorporate lean protein sources like lentils, fish, and chicken in her diet before, during, and after the event. During intense training sessions and it is important that nutrition monitored to sustain health and performance (Stellingwerff, Bovim, & Whitfield, 2019).
In conclusion, it's important that athletes understand the difficulties they may encounter to maximise their performance in the heat. thorough planning, including the use of mechanical techniques to counteract heat and pre-cooling techniques to employ when collapsing measures are carried out.  A female runner preparing for the Sydney Marathon in a hot area should also focus on diet and hydration methods as they also encourage adaptations throughout training to get her ready for the physical obstacles that lie ahead. By using periodized nutrition, optimising her hydration strategies, and fine-tuning her race day nutrition plan, she could enhance her performance. To optimise performance during the Sydney Marathon, a comprehensive and personalised nutrition plan is required. According to Burke and Hawley (2018), periodized diet, CHO loading, targeted supplements, and hydration management are critical for sustaining performance before, during, and after the marathon. By implementing tried-and-true strategies customised to their needs, recreational female runners may enhance their marathon experience, lower their risk of fatigue, and meet their performance goals in the future.
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