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Conducting Research

Your group have been approached by Gardner Publishing to write a book on Ergogenic Performance.

Tasks

1. Write a chapter on one ergogenic aid (different from your presentation) – individual mark
2. Contribute to the production of the book, including format, introduction, contents pages etc – group mark

Assessment requirements

Individual Requirements (90%)

1. Product a critical review of the uses and / or misuses of one ergogenic aid – 2000 words 
a. Chapter summary
b. Introduction to the EA
c. Performance enhancing attributes
d. Potential risks or dangers
e. Others sections to be discussed
f. References
Group Requirements (group mark 10%)

2. Structure and presentation of the book in a logical and organised format – to be discussed and agreed.
Note: any student missing more than 20% of groups meetings (without prior approval) to discuss and complete this section can only receive a maximum of an unsatisfactory grade for this aspect of the work.
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	Structure and format of the book (group mark)
	
1,2,3
	
	
	
	
	
	
	
	10%

	It is expected that students will present work that is proof read, correctly referenced and adheres to the Assessment Checklist. Therefore a range of 0 – 10 marks will be deducted for non-completion of any of the points on the checklist below.
	

	TUTOR COMMENTS:







	 Submission date: 
via Turnitin
	Return date:
(at least within 4 weeks)
	Tutor: 
	Mark: 



The requirement to achieve each grading criteria level is outlined in the student handbook and will be elaborated on in lectures. Any specific questions can be addressed within tutorials.
Assignment Checklist

· Please complete the Personal Evaluation section of the Assessment Feedback sheet, add your name and details, and paste the whole of this assignment document into the front of your assignment

· Submission is a single .pdf file, clearly labelled with your name and module code
· Font style - Times New Roman, size -12 for text and 14 for headings
· Ink colour – black only
· Line spacing – 1.5 line spacing and 2cm- 2.5cm page margins
· Quotations more than three lines to be indented 1 line spacing
· One line space between paragraphs, paragraphs must be left aligned
· Pagination (your assignment should have page numbers) 
· All tables and figures are internally referenced and have a title
· Word count checked and written at end of text (before references and any appendix)
· Assignment is within 10% of the word limit (excluding references and any appendices)
· All references in the text are included in the reference list
· Correct referencing as described in UWTSD Harvard Referencing Handbook on the Library website https://www.uwtsd.ac.uk/media/uwtsd-website/content-assets/documents/library-and-learning-resources/infoskills/harvard-eng.PDF
· Correct spelling and punctuation, using UK English
· Grammar and syntax correct- double check anything that has a green line under it
· I have read my assignment out loud to myself and it makes sense and is easy to read
· Somebody else has read my work and it makes sense to him or her!
· I have checked and I have not plagiarised 
Failure to follow these guidelines will cost you marks!
Ergogenic Performance- Uses and misuses of High Intensity Interval Training (HIIT)

Chapter summary
The following chapter will be about high intensity interval training (HIIT) and how it helps to enhance or benefit performance, the risks, and disadvantages of this form of training and who uses it in what situations. There will also be discussions about how it has positive effects on people’s health and how it can be used for people who have chronic diseases and people who are obese.

Introduction to HIIT
High-intensity interval training (HIIT) has become extremely popular in the world of sport, fitness, and general health. This is due to the way it enhances performances and helps people become fitter and it is now being used as an alternative to traditional endurance training methods to alter cardiorespiratory fitness (Astorino et al, 2012). Zuhl and Kravitz (2012) also state that there is a surge of interest and growth in the fitness industry when it comes to HIIT training and the method of HIIT training involves repeated bouts of high intensity efforts that range from 5 seconds to 8 minutes followed by recovery periods of varying lengths of time. The idea of HIIT training is to work close to maximum effort for a short amount of time with intermittent bouts of recovery that make it possible to recover in time to perform repeated maximal efforts. Cheilleachair, Harrison and Warrington (2017) explain that there is an increasing amount of evidence that HIIT improves performance and aerobic capability in well-trained athletes in a variety of different endurance sports.

Exercise training provides physiological benefits for improving athletic performance and maintaining good health and although HIIT training was first used to improve performance in Olympic athletes, research has demonstrated that HIIT training can provide beneficial effects for patients with a chronic disease (Ross, Porter and Durstine, 2016).

Case studies
This type of training has only recently been focused on as the knowledge and studies on it have increased. However, HIIT training was used as early as 1912 as Billat (2001) explains that a famous Finnish Olympic long-distance runner called Hannes Kolehmainen implemented HIIT training into his workouts. Hannes Kolehmainen won 4 Olympic gold medals and one Olympic silver medal between 1912 and 1920.
Another athlete that is a big advocate for HIIT training is British long jumper Jazmin Sawyers who is a 2-time silver medallist at the Commonwealth and European Championships.
A former professional football player called Davey Hoops was diagnosed with depression after gaining a lot of weight. HIIT training was used to help him lose weight and feel better about himself. Davey is now a big advocate for the use of HIIT as a way of helping someone mentally as well as physically.

Performance enhancing attributes
As the knowledge of HIIT training increased, scientists showed that this type of exercise not only provides improvements in performance for athletes as it also improves the health of recreational exercisers and that it may be a useful and suitable alternative to continuous aerobic exercise (Zuhl and Kravitz, 2012). This is because HIIT training can provide physiological benefits in less time when compared to continuous training.  A HIIT session can be completed in 10-15 minutes which makes it a lot easier for athletes and non-athletes especially if they have a busy schedule with work and other hobbies. If HIIT sessions are completed at least 3 times a week for at least 5-weeks then people will start to see improvements in their fitness levels as Zwetsloot et al (2014) says that HIIT exercise programmes only require 75 minutes of training a week. HIIT training has become increasingly popular as a choice for exercise due to the large effects on exercise capacity and the small-time requirement which means it can be completed in a short amount of time (Foster et al, 2015). HIIT is now being chosen instead of continuous training methods due to the amount of time it takes to complete and research has also revealed that HIIT training improves numerous physiological parameters, and in less time when compared to high volume continuous exercise (Daussin et al, 2008). Continuous aerobic training is defined by Zuhl and Kravitz (2012) as exercise that lasts greater than 20 minutes and held at a steady intensity throughout the bout of exercise. 

There are many physiological benefits to HIIT training, and these include things such as increased cardiac muscle mass, increased stroke volume, increased fat oxidation, and faster diffusion rates of oxygen and fuel into muscle (Zuhl and Kravitz, 2012). Adaptations to the heart muscle structure are common with progressing amounts of endurance training and these adaptations thicken the heart muscle and increased left ventricle size which then has a contribution towards improved heart function during exercise (Zuhl and Kravitz, 2012). This means that athletes would greatly benefit from these adaptations which shows the importance of regular HIIT training. Cardiovascular fitness also represents the efficiency of the lungs, heart, and the vascular system in transporting oxygen to the working muscles so that prolonged exercise can be maintained and repeated over a period of time (Dimkpa, 2009).  
Athletes can train for years but they will eventually reach a stabilisation of performance and certain cardiovascular parameters such as V02 max and this makes a fitness coach more important as for further increases to be obtained, athletes must reach the maximal level that is tolerable without getting overtraining so this is why it is important to have the correct HIIT programme prescriptions as if the work to rest ratio is not right then the athlete will either over-train or not train hard enough and gain no benefits (Gaetano and Rago, 2014).

When HIIT training, it is important to train to 90-100% of V02 max because this has been considered a good way of improving a person’s aerobic capacity and interval training is used as a way of being able to increase the time that is spent in higher intensities (Rozenek et al, 2007). The purpose of having intervals is to give people a short amount of time to recover so that they can reproduce several high intensity efforts, whereas during a continuous training session, there will not be any high intensity efforts because they will not be able to be reproduced for the duration of the session and this is why HIIT is often used in short intervals so that people can produce maximum efforts more often.

Recent research has shown that cardiovascular adaptations to HIIT are similar and in some cases superior to the adaptations of continuous training (Zuhl and Kravitz, 2012). In a study by Helgerud et al (2007), 4 repetitions of 4-minute runs at 90-95% of heart rate max followed by 3 minutes of active recovery at 70% heart rate max performed 3 days a week for 8 weeks resulted in a 10% improvement in stroke volume when compared to a long and slow distance training group. Hannan, Wing, and Furness (2018) also state that there is growing evidence on HIIT training and how it appears to be more effective than moderate-intensity continuous training in improving cardiorespiratory fitness. 

Tabata et al (1996) also states that moderate-intensity aerobic training does not affect anaerobic capacity and that the right amount of HIIT can improve the aerobic and anaerobic energy systems significantly. This conclusion is from a study that looked at the effects of high-intensity and moderate-intensity exercise on anaerobic capacity and V02 max. The results of the study by Tabata et al (1996) showed that during the period of training, V02 max showed an increase and the anaerobic capacity also increased by nearly 30% and this was over the course of 6 weeks where there were sessions 5 days a week. However, this study was completed over 20 years ago so training and training effects would definitely have changed.

Risks or dangers
Although HIIT training is a very popular form of training, it’s not completely safe for all people to complete as Quindry et al (2019) looked at the benefits and risks of HIIT in patients with coronary heart disease and found that when carefully adhered to, HIIT can reduce the likelihood of triggering a cardiac event. However, Quindry et al (2019) also go on to say that specific research directives are needed before the safety and effectiveness of HIIT can be confirmed and adopted in patients with known or suspected coronary artery disease as there is known concerns that HIIT transiently elevates the risk of precipitating a cardiac event in patients with cardiac artery disease. 

As well as posing risks to worsen someone’s condition, HIIT can also cause injuries to people who partake in it. A study by Rynecki et al (2019) looked at whether or not modern fitness trends such as HIIT has a contribution towards increased injury rates and in their study the results showed that the increases in injury incidence correlated with a 274% increase in HIIT interest so athletes and anyone else that decided to use HIIT should be educated on how to minimise the preventable injuries as there is a high rate of knee and ankle sprains. However, the injury rates and use of HIIT stats were obtained from a google search, so these numbers may not be accurate, which, therefore makes the results of this study unreliable.
Shiraev and Barclay (2012) also explain that injuries are often the main concern when beginning a training programme such as HIIT especially when the participants are elderly or sedentary patients. Changing the mode of exercise is a good way to lower the risk of injury as Shiraev and Barclay (2012) say that using a careful selection of equipment and cycling instead of walking is a good way of minimising the injury risk in the vulnerable population. 
Overall, even though there are risks to HIIT, like there is risks to everything in life, it is generally very safe when used correctly as it has shown to have numerous clinical benefits for healthy and ‘at risk’ populations and people are encouraged to use HIIT because of the various benefits it provides (Shiraev and Barclay, 2012).

Other points to be discusses
HIIT training not only benefits the athletic population, it also benefits people with many chronic diseases associated with the heart and it also benefits people who are obese and overweight by helping them lose weight. Gaesser and Angadi (2011) state that exercise is an established form of therapeutic adjunct in the management of many chronic diseases. A study by Sijie et al (2012) looked at HIIT training in overweight young women and the results of this study demonstrated that a HIIT programme is an effective measure for the treatment of young woman who are overweight as a 12-week HIIT programme that involved sessions at 85% V02 max produced significant improvements in body composition, heart rate at rest, and maximal oxygen uptake. Gaesser and Angadi (2011) also say that HIIT may help insufficiently active individuals overcome a major barrier to maintaining a physically active lifestyle.
In a study by Hannan et al (2018) on HIIT training versus moderate-intensity training within cardiac rehabilitation, results concluded that HIIT is superior to moderate-intensity continuous training in improving cardiorespiratory fitness in participants of cardiac rehabilitation. A 7-12-week programme was found to show the largest improvements in cardiorespiratory fitness, and it shows that HIIT appears to be as safe as moderate-intensity continuous training for cardiac rehabilitation patients (Hannan et al, 2018). Quindry et al (2019) also states that HIIT has been widely adopted in healthy populations as an alternative to moderate-intensity interval training.

In conclusion, HIIT is now very popular and is one of the first options for coaches of high-level sport. It also has many health benefits that results in people all over the world using it every day as it takes little time and even though it involves many bouts of high-intensity efforts that may put some people off, the benefits far outweigh the risks and negatives which make HIIT one of the best ways to train.
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