[image: U:\UWTSD Logo.jpg]

LEVEL 6      
                                                                      
SEMESTER 1&2


MODULE CODE: SHSs6089
ADVANCED TRAINING METHODS
aSSESSMENT TYPE: 	written assignment
Assessment/Component: 1

COMPONENT WEIGHTING: 50 %

WORD COUNT:  2500

MODULE TUTOR: GERAINT FORSTER 

Task 

Produce a report in the form of a review article, which critically evaluates the effectiveness of one of the recent developments in training methodologies studied during this module.

In order to achieve this task, you will need to begin by describing the currently accepted/established training methodologies for the component of health/performance that you are focussing on, then detail the new methodology and how it differs from the established practice. Following this you must critically evaluate their respective effectiveness, using good quality evidence from research to support your review.
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· 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 word 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 following the Harvard style, as described in the Palgrave study skills book ‘Cite them Right’.
· Correct spelling using UK English
· Correct use of punctuation
· 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 
[bookmark: _GoBack]Failure to follow these guidelines will cost you marks!
What Effects do High Intensity Interval Training Have Compared to Continuous Training for Improving Vo2 Max

Introduction
[bookmark: _Hlk498288923][bookmark: _Hlk500942859]Training methods are in a constant need to stay relevant and up to date to ensure that the existing information regarding these methods are still considered to be applicable as well as adding new suggestions and ideas which would improve the standard of training. High intensity interval training (or HIIT) is primarily used as a way of improving an athletes’ cardiovascular fitness, subsequently reducing their risk of cardiovascular disease, it is also used to improve metabolic function and as a result, the physical performance of athletes (Buchheit and Laursen, 2013). ‘HIIT involves repeated short-to-long bouts of rather high-intensity exercise interspersed with recovery periods’ (Buchheit and Laursen, 2013). One study noted that depending on the level of training intensity, a single effort can last anywhere between a few seconds and several minutes, with multiple efforts separated by up to a few minutes of rest or low-intensity exercise (Gibala and McGee, 2008). Prior research has shown that HIIT is at least as effective as continuous training in terms of increasing cardiovascular fitness. Studies describing the effects of HIIT on muscle respiration have been largely limited to previously sedentary or recreationally active individuals, this is despite the fact that HIIT has long been used to help improve the performance of endurance athletes (Laursen and Jenkins, 2002). Similar to HIIT, continuous (or aerobic) training is cardiovascular based form of training which requires a level of aerobic endurance, ‘continuous exercise training is the type of physical activity most frequently recommended to hypertensive subjects. However, some studies have shown that interval exercise training may have greater effects on exercise capacity in healthy subjects and those with cardiovascular disorders’ (Guimarães et al, 2010). There has been a number of debates as to whether high intensity interval training is more effective than continuous training at improving cardiovascular fitness, including a number of conflicting reports as to which is more effective at improving athletes biomechanical, physiological and performance levels (Gorostiagal et al, 1991). The overall purpose of this study is to determine whether high intensity interval training or continuous training are more effective at improving an athletes Vo2max levels, which will be determined by comparing both of the methods used, the results available from previous studies as well as comparing relevant new methodologies to the already existing methods.

HIIT Vs. Continuous Training
High intensity interval training is one of a number of different training methodologies which, research has shown to have a number of positive effects in relation to an athletes’ overall fitness levels. HIIT is commonly characterized by brief, intermittent bursts of strenuous activity, interspersed by periods of rest or low-intensity activity (Gibala et al, 2012), There are numerous research papers which have suggested that certain training methods may be better suited for participants with specific aliments, in a research paper regarding whether HIIT or aerobic training would be more affective for an individual with type 1 diabetes, it states ‘recent studies have demonstrated that low-volume high-intensity interval training is more effective than traditional aerobic training in the metabolic adaptations and physical performance of individuals’ (Rocha et al, 2013). It has also been suggested that HIIT can result in improvements to both aerobic and anaerobic fitness and could even improve endurance performance to a much greater extent that continuous training alone (Milanovic, Sporis and Weston, 2015). It has been suggested that high intensity interval training could prove to be a more time-efficient strategy in achieving the same physiological benefits when compared with long duration continuous training, although an optimum dosage has yet to have been established (Buchheit and Laursen, 2013). Other studies have expanded upon this by stating that the inclusion of high intensity interval training in a training programme may imply that greater health enhancing benefits could be obtained in less time than continuous training, making it a more time efficient option (Weston, Wisløff and Coombes, 2014). In recent years studies have come forward which used randomised trials in order to utilise high intensity interval training using brief intermitted bouts of high intensity aerobic exercise have revealed numerous impressive effects upon cardiovascular function when compared to continuous training (Ramos et al, 2015). Although a majority of the studies available have noted that HIIT would appear to be a more beneficial alternative to continuous training towards improving cardiovascular fitness, there are a number of other studies that offer less decisive results. One study in particular compared two separate groups, one group performed multiple high intensity interval training sessions over the course of two weeks while the other group performed 90 to 120 minutes of continuous moderate intensity cycling per session, the study found that the two separate training procedures showed remarkably similar changes in muscle oxidative capacity and the exercise capacity, (Gibala, 2007), this suggests that certain findings from these studies may not show a distinctive difference between the different forms of cardiovascular fitness training. Previous research has shown that high intensity interval training offers ‘the possibility to maintain high-intensity exercise for far longer periods than during continuous exercise Therefore, HIIT elicits a greater training stimulus, which further improves maximal aerobic capacity’ (Guiraud et al, 2012). 


New Methodologies
[bookmark: _Hlk501059452]It is generally excepted that the standard protocol for high intensity interval training is characterized as ‘brief, intermittent bursts of vigorous activity, interspersed by periods of rest or low-intensity exercise’ (Gibala et al, 2012). Over the years, the methodology for HIIT has had to make multiple changes as a way of staying relevant for continued use by a majority of researchers as well as fitness experts. There are a number of distinctive forms of high intensity interval training which are commonly used by a number of researchers, two examples of these different forms HIIT include sprint interval training (SIT), which is usually characterized by ‘4–6 cycles of 30 second ‘all out sprints’ followed by 4–4.5 minutes of recovery’ (Kessler, Sisson and Short, 2012). Another example of a type of HIIT is known as aerobic interval training (AIT), which is performed at a slightly lower intensity compared to SIT although it takes place for a longer period of time, the protocol for AIT usually consists of a high intensity work out using 80-95% of Vo2max which is followed by 3 to 4 minutes of recovery time, (Kessler, Sisson and Short, 2012). A number of researchers and fitness coaches make slight alternative changes to their HIIT sessions in order to try and achieve greater levels of success with varying results. In a paper discussing cardiac rehabilitation in chronic heart disease, they mention increasing the number of repetitions and intensity as well as shortening the duration may be more beneficial, ‘intensity training performed with more repetitions of exercise of shorter duration and at higher intensities could be more efficient in improving exercise capacity in patients with heart failure’ (Freyssin et al, 2012). This shows that by using altered techniques in their HIIT sessions then there is a possibility that these alterations may provide additional health benefits. High intensity interval training provides an effective alternative towards improving cardiovascular fitness for athletes, but with the general population as well, numerous studies have shown that by ‘increasing the intensity of exercise amplifies the training stimulus and associated adaptations, such as VO2max, anaerobic threshold, stroke volume and performance’ (Weston, Wisløff and Coombes, 2014), this suggests that the increased intensity, even if its only slightly increased can provide a multitude of cardiovascular benefits. Methods of high intensity interval training occur in a variety of ways, ‘“Low-volume” HIIT refers to exercise training sessions that are relatively brief - consisting of ≤10 min of intense exercise within a training session lasting ≤30 min including warm-up’ (Gillen and Gibala, 2014). Studies have shown that low intensity HIIT may have the potential to improve an individuals sprint power, as it increases the amount of enzymatic activities of anaerobic metabolism (Weston et al, 2014). There are a number of highly regarded fitness tests readily available which when applied with high intensity interval training can accurately determine an individuals Vo2max, and as a result can assess the quality of the individuals’ cardiovascular fitness. ‘The modes of HIT training usually include running/walking on a treadmill or cycling on a cycle ergometer’ (Kessler, Sisson and Short, 2012). The Wingate test is amongst one of the many recommended fitness tests, it involves 30 second periods of ‘all out’ cycling against a high resistance (Gibala, 2007). Although the Wingate test may be a particularly effective method at determining Vo2max, it has been suggested that this type of training may not be safe, tolerable or practical to a majority of individuals (Gillen and Gibala, 2014). 

Results at Measuring Vo2max
[bookmark: _Hlk500945240]There are numerous documented accounts regarding the benefits of an active lifestyle, with many of these associated with higher levels of cardiovascular fitness (Vo2max), (Bacon et al, 2013). In addition to this, especially the case for individuals with low physical fitness, even modest improvements in fitness can have a number of substantial health benefits, but also that some other individuals may have limited ability to improve upon their cardiorespiratory fitness as a response to endurance based exercise training (Bacon et al, 2013). It has been suggested that despite the obvious therapeutic potential that come as a result of exercise interventions, many people remain reluctant to engage in physical activity, with the most common reasoning being labelled at a ‘lack of time’ or a ‘lack of enjoyment’, (Bartlett et al, 2011), this suggests that there is a majority of individuals who may find that they are unable to find either available . When looking through the results of existing studies regarding how effective high intensity interval training is at measuring vo2 max and performance levels. A majority of the studies have shown that HIIT appears to make a significant difference in cardiovascular fitness, one study regarding high intensity interval training in soccer players noted a hypothesis which stated that ‘in-season high intensity interval training period would allow soccer players to increase aerobic and anaerobic running performances. Results of this study confirm this hypothesis’ (Dupont, Akakpo and Berthoin, 2004). One of the number of factors already mentioned as to why HIIT is commonly used in improving cardiovascular fitness amongst the existing physical benefits is that high intensity interval training offers a more entertaining and often times enjoyable form of improving Vo2max, ‘Our data demonstrate that recreationally active males perceive high-intensity interval running to be more enjoyable than moderate-intensity continuous running, despite higher ratings of RPE during interval exercise’ (Bartlett et al, 2011). A number of reports have show that there is a noticeable difference in improving Vo2max in favour of high intensity interval training when compared to continuous training, one such study states that the findings of their report show that ‘interval training produces improvements in VO2max slightly greater than those typically reported with what might be described as adult fitness based continuous training even though many of the studies were of short duration with limited training sessions per week’ (Bacon et al, 2013). Some studies have found that high intensity interval possesses an apparent adaptive effect on Vo2max which favours those with lower levels of fitness, stating that they found no clear effects upon the measures of performance during the test (Gillen and Gibala, 2014), this would appear to suggest that the researchers were able to achieve an accurate reading for cardiovascular fitness without the athletes’ performance levels dropping drastically. A study measuring the impact of high intensity interval training versus continuous training on cardiovascular function found that HIIT is not only a more potent stimulus than continuous training in enhancing vascular function, but also that it has a greater positive influence on cardiorespiratory fitness as well as with biomarkers associated with cardiovascular function when compared to continuous training (Ramos et al, 2015).

Conclusion
The purpose of this study was to determine whether or not high intensity interval training or continuous training are a more efficient and effective way of improving an athletes Vo2max. upon reflection of the information obtained in this study, it has been made abundantly apparent that, for the most part high intensity interval training is a far superior alternative to continuous training. The large majority of the already existing studies have shown that HIIT is a more ‘time-efficient strategy in achieving the same physiological benefits when compared with long duration continuous training’ (Buchheit and Laursen, 2013). As well as this it has also been noted that HIIT is considered me a more enjoyable alternative compared to continuous training, this is despite the fact that there are higher ratings of RPE (Rate of Perceived Exertion) during the interval exercises, (Bartlett et al, 2011). High intensity interval training is not only recommended because of its apparent time-efficiency and enjoyment amongst athletes, but also as it provides a more efficient and effective way of improving cardiovascular fitness, studies have found that high intensity interval training is far superior to continuous training at improving cardiovascular fitness in patients who suffer with lifestyle induced chronic disease, (Weston, Wisløff and Coombes, 2014). It appears from the previous studies that the different methods and various forms of testing may also have played a contributing factor in the results of this study, this was due to multiple research papers praising the use of techniques such as the Wingate test and ‘low volume’ high intensity interval training as well as many others showing positive effects in improving cardiovascular fitness, even though some researchers question whether tests such as the Wingate test are necessarily appropriate or safe for the purpose of measuring high intensity interval training (Gillen and Gibala, 2014). In a brief summary, based on all the research collected appears to state that high intensity interval training is a far more beneficial method than continuous training at measuring an individuals cardiovascular fitness.
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