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Topic- The physiological demands of 100m sprinting in female athletes. 

Introduction 

Track and field to an average outsider may be classified as a mundane sport and even a waste of time (GradesFixer, n.d.). However, there is so much more aspects to track and field behind the front face on the TV. An athlete can be described as an individual who undertakes training or exercise in hopes to become adept in physical activities such as competitive sports (athletics) (Kent, 2007). Exercise physiology is the study of a persons bodily ability to respond to physical activity (BD Editors,2017). These responses include changes in one’s metabolism and physiology of different areas of the body such as the lungs, heart, muscles, and structural changes in cells (BD Editors, 2017). Exercise physiology is one of the most researched sports sciences, with practical implications for health, well-being and sports performance (Ferraz et al., 2022). Thus, this report would spread light on the physiological demands female sprinters require to carry out a 100m sprint. In addition, those demands would be evaluated, assessed and appropriate recommendations would be given to aid in meeting the listed demands. Lastly,  the differences in muscle fibre types, how forces develop and how muscles contract would also be researched. 

Physiological demands of a female 100m sprinter 

The physiological demands of a 100m sprint requires an athlete to obtain a quick reaction time to an auditory signal (Academy of Sport Speed Australia, 2019). Moreover, the athlete must be able to start their sprint in an explosive fashion and have high acceleratory strength, high velocity stride frequency and the power to generate maximum force in the right direction to attain both vertical and horizontal propulsion (Academy of Sport Speed Australia, 2019). During a 100m sprint, the athletes body would not be able to respire as much as they would if they were simply walking. However, the athletes may still find themselves taking shallow breathes throughout the race, which is good (Lee, 2011). For muscles to contract, energy must be available. Thus, the first link in the chain supplying portion of oxygen is respiration, which send oxygen (o2) to the body but then removes carbon dioxide (Co2) (Plowman and Smith, 2017, ch. 9). Respiration is classified as the process by which respirator substrates are diminished to release energy.There are two (2) main operating factors of cell respiration which are aerobic and anaerobic respiration (H Patel et al., 2018). On estimate, 95% of energy production comes via the anaerobic system (85% phosphate, 10% anaerobic glycolysis) during 100m sprints and only 5% is from aerobic oxygen (Turnbull, 2021). Thus, sprinters require anaerobic respiration during a 100m race as their bodies do not take in enough oxygen during the race to carry out aerobic respiration because they are relying heavily on energy supply from the ATP-PC system (Turnbull, 2021).However, the aerobic system assists the anaerobic system in replenishing. The aerobic energy system utilities fats, glucose, carbohydrates and protein from foods that are ingested (Mul et al., 2015). In  conjunction with the circulatory system, adenosine triphosphate (ATP) needs to be produced. ATP provides the energy that our bodies uses for various cellular processes including muscle contraction (Plowman & Smith, 2017, ch. 4).  With that being said, a sprinters muscles needs energy as quickly as possible (Healthy Living, 2012) because they use a lot of fast-twitch fibers. “Twitch” refers to the contraction or how fast and often an athletes muscles can move (Iftikhar, 2020).  Thus, sprinting requires type llb (fast twitch glycolytic) fibers as it uses anaerobic metabolism to generate energy (would not require oxygen as an energy fuel) and are used predominantly in fast and powerful sports such as a 100m sprint (G4 Physiotherapy & Fitness, 2013). Slow twitch muscle fires relate to  endurance or long lasting energy. In comparison, fast twitch muscle fibers would give you a sudden burst of energy but they would tire quicker (Iftikhar, 2020). Aerobic training increases the number of mitochondria in the muscles (Kelly, 2022). The mitochondria burns up the lactate, using it as energy. Thus, the more mitochondria an athlete has in their body, the faster their lactate clears. Therefore, one can maintain a high level of anaerobic performance by buffering lactate at a greater rate (Kelly, 2022).
Female athletes in comparison to male athletes 

In 1988, Florence Griffith- Joyner (a USA representative) clocked a time of 10.49 in Indianapolis (USA) on the 16th of July (GOH, 2022). Although, 34 years has passed; her record is still standing. However, on July 31st, 2021, Elaine Thompson- Herah clocked a personal best (PB) of 10.61 in the Tokyo games (Lindstorm, 2022). Although 0.12 seconds may seem not seem like to beat, it is. However, with the right training Thompson- Herah or even another athlete would be able to clock a PB better than Griffith Joyner. Performance in the 100m sprint is influenced by a several factors including the athletes starting strategy, stride length and frequency, physiological demands, biomechanics, neural influences, muscle composition, anthropometric and track and environmental conditions (Majumdar and Robergs, 2011). On the other hand, in 2009 a Jamaican sprinter by the name of Usain Bolt set the world record in the 100meter male sprint with a time of 9.58 seconds (Lindstorm, 2022). Physiologically, a male has longer limb levers, denser bones, vaster muscle mass and strength and greater aerobic capacity (Bassett et al., 2020). In comparison, the muscles of female athletes show less fatiguability and faster recovery during endurance exercises (Bassett et a., 2020). Research shows that the ideal 100m sprinter is tall, wit a strong mesomorphic body shape with more than 80% fast twitch fibers (infofit.ca, 2013). However, Florence Griffith- Joyner was only 5’7” (Linthorne, n.d). In addition, Shelly-Ann Fraser-Pryce (a Jamaican sprinter) won a gold medal at the world indoor Championships and she is only 5 feet tall and Elaine Thompson is 5.5” (Watta, 2023). The legs of a male consists of 80% muscle mass while a female on the other hand consists of about 60% muscle mass (Geggel, 2017). Moreover, males tend to contain larger fast twitch muscle fibers in their muscles which aids in their sprinting capabilities (Geggel, 2017). Thus, males tend to clock better times than females. Sugars stored in your liver and muscles are formed into large chains called glycogen, which is the main fuel for distance runners (Runners Connect, 2012).  The muscle  glycogen is also a source of metabolic fuel for the muscles and high muscle glycogen contents allows sprinters to perform at a high intensity level (Cleveland Clinic, 2022). There is no difference between the levels of glycogen in the muscles of males and females (Wismann and Willoughby, 2006). 



Physiological characteristics of a female 100m sprinter of different performance levels 

A study was done to compare the physiological characteristics of three different levels of 100m female sprinters. The study demonstrated that the core differences among female sprinters of different performance levels are according to their capabilities to produce muscular strength and power, proper running technique and other physiological components such as flexibility and VO2 Max. The study consisted of 30 subjects (20 female track athletes and 10 recreationally trained females), according to their 100m time. They were classed in 3 groups: "Fast" (11.8 +/- 0.1 sec), "Average" (12.7 +/- 0.1) and "Slow" (14.2 +/- 0.1 sec).  All subjects were tested for performance in a Windgate Anaerobic Test (WanT), strength (squat exercise), fat% (hydrostatic weighing), reaction time, flexibility (sit-and-reach test), aerobic peak power (VO2 max) and their running skills. The data was analyzed by using ANOVA (one-way analysis of variance) with post-hoc Turkey test to differentiate between the groups. The ANOVA showed a lot of differences within all 3 of the groups for the Wingate Anaerobic Test and relative strength (Meckel et al., 1995). Secondly, a difference in both their fat percentage and running skills were found between the fast and slow group. However, there was no big difference in the fat % and running skills among the fast and average groups (Meckel et al., 1995). The differences in reaction time were noteworthy only between the fast and the average groups. However, no two groups were significantly different from each other for flexibility and peak VO2. Pearson correlation coefficients (r) were then calculated to find out the relationships between the 100m running time and each of the variables tested. With that being said, significant and negative correlations were found between the 100m running time and skill, relative strength, and performance in the WanT (Meckel et al., 1995). Significant and positive correlations were found among running time and fat %. On the other hand, there was no significant correlations found between running time and peak VO2 reaction time and flexibility. Stepwise regression analysis indicated that the combination of performance in the WAnT and strength provided the most efficient (R = 0.92) prediction of 100 m run times. 



Differences between strength and power in female athletes 

Strength and power are two types of muscular abilities which are sometimes used interchangeably. Although they are similar, they do have distinct differences. Strength can be described as the ability to move heavy weight while power is the ability to move the weight with speed (Voza, 2010). A study showed that women had a lower maximal strength value when compared to a males bench press (-59.2%),squat (-57.2%), deadlift (-56.3%) and mid shin pull (MSP, 53.2%) (Bartolomei et al., 2021). Furthermore, lower levels of power were detected in females in both upper (-61.2%) and in the lower body (-44.2%) (Bartolomei et al., 2021). 


Diet 

The physical aspects of an athlete is important, yes. However, it is also important for sprinters to maintain low body fat levels while eating a sufficient amount of quality foods to meet nutritional requirements and allow muscle mass to develop (Sprinting Characteristics of the Sport, n.d.). A female sprinter should consume a diet filled with good sources of carbohydrates such as whole grain, vegetables, beans (not too much because they are very salty), rice, fruits and legumes (Daniels, 2018). Moreover, a variety of healthy fats should also be consumed (nuts, lean cuts of meat, oils derived from vegetables etc) (Daniels, 2018). The Eatwell Guide shows the quantity in which we eat overall should come from each food group to achieve a healthy and balanced diet (National Health Service, 2019). The Eatwell Guide, divides foods that are consumed into 5 main food groups; this helps an individual to have a wider range of nutrients which helps the body to stay healthy (National Health Service, 2019). On average, women should have around 2,000 calories a day (8,400 kilojoules) (National Health Service, 2019) while, a female runner may need up to 3000+ calories a day (HealthyChildren.org, 2019). This aids with attaining stronger bones, prevent menstrual problems and a better overall performance (HealthyChildren.org, 2019).  Athletes sometimes waste money on “nutritional supplements” thinking that it is adding to their ‘gains’. However, in reality they can be very harmful for their bodies (Plowman and Smith, 2017). Optimal Nutrition for both athletics and fitness must be implemented for two different situations. The first is training and the second is competition. This is important because if one is not eating properly months prior to their race, no dietary manipulation on the day or the day before a competition would be able to make up for the otherwise poor nutritional habits (Plowman and Smith, 2017). 


Recommendations 

1. Female athletes should be more aware of their diet and make sure they are meeting the dietary requirements.
2. Female athletes should train according to their physiological goals.
3. Athletes should make sure their “Nutritional supplements” are approved. 
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