[image: Discover University of Wales Trinity Saint David] 
APPENDIX GA36c

	LEVEL 6 ASSESSMENT SPECIFICATION 



	Student name:
	Aaron Jones
	Student ID number:
	P147892

	Programme:
	BSc Sport and Exercise Science

	Module:
	Advanced Training Methods

	Module code:
	SHSS6089
	Contribution to Overall Module Assessment (%):
	50%

	Lecturer:
	Geraint Forster
	Internal Verifier:
	David Gardner

	Assignment Title:
	Review Article
	Word count (or equivalent):
	2,500 words

	Submission deadline:
	3PM 22/01/2021
	Return date of provisional marks & written feedback:
	19/02/2021

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  







Page 5 of 10

	
     STUDENT FEEDBACK FORM



	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	25
	

	





	
	

	
	
	

	2. Knowledge and Understanding Skills

	30
	

	





	
	

	
	
	

	3. Cognitive and Intellectual Skills

	20
	

	





	
	

	
	
	

	4. Practical Application Skills

	15
	

	





	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	10
	

	



	
	

	
	
	


	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	
























Which Training Method is Most Effective, High Intensity Interval Training (HITT) or Moderate Intensity Training (MIT)?
Introduction 
A recent phenomenon that has become really common is HIIT, which is all about varying workouts at a high intensity. This method of training is growing in popularity due to being super-efficient in achieving multiple physiological benefits in a short period of exercise compared to long and dreary moderate intensity workout. The aim of this report is to compare HIIT to the UK chief medical officer’ recommendations of 150 minutes of MIT and determine whether it is a more effective training method.

Moderate Intensity Training
The established form of improving health comes from the physical activity guidelines by the UK chief medical officers which is that each week, people between the ages of 18-65 should accumulate a minimum of 150 minutes of moderate intensity training (Davies et al, 2019) There are numerous ways to participate in moderate intensity exercise such as an easy jog, cycling, swimming, or dancing for the older population. Moderate Intensity Training generally consists of around 30–60 minutes of aerobic exercise and being within 64–76% of maximum heart rate (O'Donovan et al, 2010). Exercises should be completed 4 or more times a week to ensure that the recommended guidelines have been achieved to maintain healthy and for the physiological benefits (Almeida et al, 2014). Moderate intensity training is when a sweat should be broken into and the heart and breathing rate is slightly increased, but it is still possible to speak comfortably with others (Yang, 2019).  By being able to speak comfortable this shows that the intensity of the exercises is not too difficult for the participants and that they are working within the suggested heart rate zone (Reimers, Knapp & Reimers, 2018). The rate of perceived exertion (RPE) scale is a simple method of judging whether an individual is finding the intensity of the exercise difficult or not. During MIT, the RPE scale should be scored between 3-4 out of 10, where the participant can hold a conversation and feels like they can maintain the activity for hours (Williams, 2017).
MIT activities is where the body is moving fast and hard enough to burn off three to six times as much energy per minute as someone would do when sitting and therefore allows a beneficial contribution to weight management (Rosenkilde et al, 2012). Working between 3-6 METs shows that MIT workouts can be the beginning of exercising for adiposity and overweight people because they are not working at an uncomfortable intensity and will gain crucial weight loss (Swift et al, 2014) 
There are multiple different MIT exercises that can be completed and will improve VO2max of an individual.  V̇O2max is measured as the maximum rate of oxygen consumption during an incremental exercise and is typically considered as the best indicator of cardiorespiratory fitness which is correlated with mortality rates (Ladenvall et al, 2016). Füzéki & Banzer, (2018) found that an easy MIT exercise such as a 7-week programme for stair climbing can improve VO2max.  This shows that a simple form of exercise is effective in assisting physiological adaptations to improve the aerobic fitness of an individual.  
Physical activity itself decreases the risk of hypertension by 6% but an additional 150 minutes of MIT every week can further reduce of a similar magnitude (Davies et al, 2019). Simple changes to a person’s lifestyle will help reduce hypertension and eventually not require necessary medication to manage blood pressure. Furthermore, Recent research by Ferraro, Pallazola & Michos (2019) shows that minimising the risk of cardiovascular disease is correlated with meeting the existing recommendations, but individuals that switch from inactive to moderately active provides the greatest benefit proportionately around 11% of a reduction.  MIT exercises can be valuable for people who suffer from type 2 diabetes by avoiding long term complications (Colberg et al, 2010). Ultimately physical activity and MIT exercises can eventually be an alternative to many people who rely on medication such as beta blockers or Metformin.
MIT can be an option for people who have difficulty to exercise such as wheelchair users by participating in team sports, accessible hiking, and swimming activities. Warms, Whitney & Belza (2008) found that 150 minutes of MIT helped to reduce pain, increase bio-mechanical efficiency, and enhance balance during wheelchair propulsion within wheelchair users. This shows that MIT exercises can be as beneficial for people without a disability as well as with one because of the significant improvements displayed. MIT spread throughout the week has also been introduced in pregnant and postpartum women by assisting in a reduction in hypertensive disorders, better sleep and improved cardiorespiratory fitness and energy levels (ACOG, 2020), (Evenson et al, 2014), (Davies et al, 2019). Conclusively MIT presents various health benefits for women where their body is altering and adapting to being pregnant or in the postpartum phase.

High Intensity Interval Training 

High-intensity interval training (HIIT) is supposedly one of the most effective ways of enhancing cardiorespiratory and an athletes' athletic performance in numerous forms. (Ross. Porter & Durstine, 2016). HIIT requires repeated short-to-long bursts of exercise of very high intensity interspersed with intervals of rest can burn as much as 450 calories per 30 minutes of a session (Batacan et al, 2015). Approximately 50% of participants who begin a new programme quit within the first six months because of factors such as enjoyment, time availability, and intrinsic motivation (Jacob et al, 2017) HIIT is a great way to exercise for people who are short on time and get bored easily because of the enthusiasm and short duration of the workouts. Buchheit & Laursen (2013) believe when designing a HIIT session there are four different formats to choose from which is long or short intervals, repeated sprint training and sprint interval training. Each type of interval training has a unique format by altering the work intensity and duration, relief intensity and duration and time. For example, with short interval training on a bike or watt bike work duration should be between 10 – 20s at a work intensity of 80 – 120 vVO2max, relief duration between 10 – 20s at an intensity of 60 – 70 vVO2max and continued for 6-8 minutes (ibid). This type of workout is a fairly simple and quick which can be performed at home, outside or in the gym. On a scale from 1 being light and 10 being extremely difficult according to the RPE scale, the intense intervals of the workout should be between 7-8 and 3-4 during recovery periods (Follandor et al, 2018). During HIIT workouts the heart rate should be between 70 – 90 percent max heart and 60 – 65 during recovery periods.  This suggests that the aerobic system is working significantly hard to transport oxygen to the muscles and may not be suitable for individuals with existing heart conditions, high blood pressure or have recently undergone cardiac surgery. Astorini et al, (2017) together found that over 10 sessions of HIIT there was an increase VO2max due to improvements in oxygen delivery. This is due to numerous aerobic exercises following an increase in stroke volume which, consequently, decreases resting heart rate and improves aerobic capacity.
During the high intensity levels, the anaerobic system begins to work by using the glycogen stored in the muscles for short burst due to the absence of oxygen (Bangsbo et al, 1992). The consequence of working without oxygen means that the by product is lactic acid and furthermore, HIIT workouts with a significant volume of anaerobic glycolytic energy contribution can provide a strong stimulus to generate high levels of lactic acid in the blood (Buchheit & Laursen, 2013). Ziemann et al, (2011) created a HIIT plan for 21 college trained athletes over 6 weeks and discovered an improvement in anaerobic threshold, mean power, peak power, and max power.  These are all signs of an improved anaerobic system and from this the muscles can develop lactic acid resistance and the body will work longer before the accumulation of lactic acid starts (İpekoğlu et al, 2018).
 HIIT workouts usually work at around >6 METs which can be a significant contributor to maintaining and managing weight loss (Pate et al, 2008). HIIT workouts can affect the metabolism, metabolism is the chemical reactions that happen within the body's cells and change food into energy. Tremblay, Simoneau & Bouchard (2011) created a 15-week HIIT programme for 10 athletes and found that metabolism levels had increased in each participant. Metabolism increased because intensity was high, and it is trying to lower back down and return to homeostasis.

Which Training Method is Most Effective?

The aerobic system is crucial in both types of training and will be improved with constant training in each training method. Foster et al, (2018) completed an experiment comparing the effects of HIIT vs MIT on the aerobic and anaerobic capacity on 55 untrained college subjects who were randomly divided to an 8-week training programme.  The outcome of the study showed increases in VO2max (18% HIIT, 19% MIT) Wingate Peak power (8% HIIT, 9% MIT) and Wingate mean power output (7% HIIT, 4% MIT). This study reveals that there is marginal difference in aerobic capacity but there is a significant difference that HIIT is more effective in improving the anaerobic capacity. This may be because the MIT is more of a steady pace and the aerobic system is being used whereas the anaerobic was trained more in the HIIT workouts. On the other hand, due to similar adaptations MIT will be useful for different population such as pregnant and postpartum, disabled, elderly and people which suffer from heart conditions because of the lower intensity and less experience needed. Due to the subjects having no background in fitness most of the improvements may be neural adaptations which is when the brain undergoes to accommodate the presence of a new condition.
Physical activity along with a good diet, crucially contributes to weight management and loss. In a study completed by Wewege et al, (2017) they focused on whether HIIT was more effective than MIT at improving body composition in obese and overweight people between the ages of 18-45. 13 different studies were analysed which averaged 10 weeks x 3 session per week and found that both HIIT and MIT obtained a significant reduction in whole body fat mass and waist circumference.  Furthermore, HIIT and MIT showed the same effectiveness across all body composition measures which suggests that HIIT may be better because HIIT is a time efficient component of weight management programs. Neither of the training methods are most effective for managing weight loss but HIIT is at a slight advantage because of less training time commitment. This study analysed obese and overweight people which suggests exercise will benefit their weight loss significantly compared to a lean or stout individual. This is because heavier people require more energy to move their bodies, so typically they will use and burn more calories than someone lighter. The duration of this study shows that there must be some improvements to weight because each individual is conducting 30 session all together. The purpose of this systematic review and meta-analysis is to identify and summarise that dedication to HIIT and MIT is a solution to maintaining and managing weight loss.
Blood pressure and resting heart rate are to physiological factors which determine whether an individual is fit and healthy. Clark et al, (2020) together completed a study to see whether HIIT or MIT has a greater influence on improving blood pressure and resting heart rate in 28 obese and overweight individuals between the ages of 18 – 45. The study was over a 6-week process with 3 sessions per week where 16 individuals will partake in HIIT (10 × 1-min intervals at 90–100% peak workload and the 12 others in MIT (30 min at 65–75% peak heart rate) The results showed that blood pressure was lowered in the higher intensity workouts, with stronger correlation between HIIT that MIT and resting heart rate had similar reductions in both training methods. HIIT is shown as a more effective training method in this study which suggests this is the best one but on the other hand if an individual has high blood pressure it is not safe to partake in HIIT and a doctor should be consulted before or they should engage in the alternative which is MIT with a similar effectiveness. This study clearly shows that overweight and obese individuals which may suffer from hypertension can commit to an exercise programme to assist in reducing blood pressure. This study is only 6 weeks and 10 – 30 minutes per session which shows significant improvements the health and fitness of overweight people with minimal effort.
The enjoyment of training is a deciding factor whether a person will begin a new training regime, continue the same or not train at all.  Jacob et al, (2017) completed a study on Twelve recreationally active men and women between the ages of 20 - 40 to see whether they preferred a HIIT session to a MIT one. Blood lactate and RPE were measured during exercise and after the exercise the physical activity enjoyment scale was completed. Results showed that RPE and blood lactate was much greater in the HIIT session compared to the MIT and that 11 out of the 12 participants preferred the HIIT to MIT. HIIT can be seen as more physically demanding than MIT but participants favoured HIIT because of time efficiency, evolving stimulus and greater enjoyment. This shows that HIIT is being approved by many individuals and is a growing training method which is becoming very popular. Many people find it difficult to fit a workout into their day will prefer to complete a HIIT session to MIT because it is less time consuming and has similar physiological benefits if not better. 
Commitment is key in maintaining adaptations, which suggests that there is no purpose in beginning a programme without reaching the end. Vella, Taylor & Drummer (2017) completed a study on 17 adults between the ages of 18-45 which were randomly assigned to either HIIT or MIT and completed an 8-week programme (2 weeks supervised, 6 weeks unsupervised) to see whether they would adhere to the programme once they were not being supervised. Results showed that on Exercise adherence was similar in both training methods but slightly higher in MIT following the 6 weeks unsupervised. This could possibly be that the participants which were completing the HIIT programme felt exhausted and drained from the previous weeks. If the duration of the programme was increased, then it would be interesting to see if the adherence would decrease.
Conclusion 
Between HIIT and MIT training they have similar beneficial outcomes but are both different in training styles whereas MIT is between 64–76% of maximum heart rate and HIIT is between 70 – 90% maximum heart rate. There are numerous studies which have been examined to determine whether HIIT is more effective that MIT in aspects of fitness. Firstly, HIIT proved to be more effective for improving aerobic and anaerobic capacity with marginal improvements compared to MIT. This suggests that HIIT may be an option for the more advanced and active individuals whereas MIT may be more beneficial for the inexperienced because HIIT is a highly demanding form of training which can put an incredible amount of strain on the body without reasonable training experience. Secondly, HIIT showed similar effectiveness in improving body composition to MIT but HIIT is time efficient which suggest that within half the time of a MIT workout an individual can gain the same improvements from half the duration. On the other hand, overweight and obese individuals will find it difficult to partake in HIIT which could suggest that MIT can be a starting point to improve body composition. Penultimately, blood pressure and resting heart rate improved from both forms of training, but blood pressure had slightly greater improvements from HIIT. Considering the individuals may suffer from heart condition or high blood pressure HIIT may not be the advised training method by a doctor, which suggests that MIT can be an alternative because of the lower intensity. Finally, in the last study examined, participants received greater enjoyment from the HIIT against the MIT even though that lactic acid levels were higher and could result in cramp. This displays that HIIT is different and brings the boredom out of the recommended 30 to 60 minutes of activity 3 to 5 times per week by constantly changing and forcing an individual to work harder than before. Alternatively, more participants adhered to MIT over 6-weeks and shows that if the duration were longer maybe more would have relinquished from the HIIT. HIIT is not for everyone and can lead to an increased injury risk and has been recommended in studies to not be done by many participants such as pregnant women and people with previous or present heart conditions.
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