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	Module Learning Outcomes 
(from module syllabus)

	
· Critically evaluate the effectiveness of a range of recent advanced training methods.

· Integrate advanced training methods effectively into a training programme.

· Use technology effectively to enhance training outcomes and monitoring.







	
TASK DESCRIPTION





Scenario 
 
This assignment requires you to implement and evaluate the effectiveness of one of the advanced training methods studied in this module. This implementation can involve either working with client who you can safely work with (in person or remotely), or implementing it into your own training. You must choose a different training methodology to the one used in assignment 1.

You must also evaluate the role that technology can play in supporting this training method.

 
Task  
Having integrated the advanced training method into the training of an individual for a suitable period of time, write an evaluative report outlining the effectiveness of the training method in achieving the desired goals, and the usefulness of technology in monitoring progress. 
 
Include the following in the report: 

· A profile of the client including results of any testing conducted.
· A rationale for the inclusion of this particular advanced training method in the training programme of the client. 
· A summary of the training programme prescribed to the client.
· Details and evaluation of any technology used within the programme. 
· A critical evaluation of the effectiveness of your intervention, using evidence-based research to support your opinions. 
 



	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	25
	

	





	
	

	
	
	

	2. Knowledge and Understanding Skills

	25
	

	





	
	

	
	
	

	3. Cognitive and Intellectual Skills

	20
	

	





	
	

	
	
	

	4. Practical Application Skills

	20
	

	





	
	

	
	
	

	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%)
	
	





High Intensity Interval Training

Introduction 

Aerobic capacity is defined by Haff and Triplet (2016) as ‘the maximum rate at which an individual can produce through oxidation of energy sources. Kennedy et al (2015) states that there are three components for improving aerobic capacity: continuous exercise at a moderate to high intensity, long slow exercise as a low intensity interval training. Recent research shows that high intensity interval training (HIIT) is often described as a time efficient method and presents a similar adaptation to traditional endurance training (Haff and Triplet, 2016). 

HIIT is a well-known method of training which can be carried out in several different ways (Buchheit and Laursen, 2013). HIIT is a form of training which uses repeated high intensity bouts of exercise, followed by a brief recovery period (Billat,2001). Haff and Triplett (2016) state that athletes should accumulate several minutes above 90% of VO2max during each HIIT session. HIIT sessions should provide either short bursts (<45s) or long bursts (2-4 minutes), both elicit different training responses. Throughout the past few years, the knowledge of HIIT has increased with exercise scientists demonstrating that this type of exercise provides health benefits alongside physical benefits. A number of studies suggest that various HIIT programmes are beneficial for runners, with strong evidence of endurance performance being improved (Bangsbo et al, 2009). Traditional aerobic exercises (e.g cycling and running) are used within HITT in order to deliver desired intensities. 
High intensity interval training is repeated sessions which are at a standard where the individual should be going “all out”. During the interval training process, the training is bringing out a reduction of glycogen stores through the body (Gibala & McGee,2008), resulting in the muscle lactate increasing and a negative response to pH is ongoing. Once the stress from the interval comes to an end, lactate levels return to the homeostasis alongside the pH level returning to its normal level. During the final intervals, an onset of heavy fatigue will come into place causing the body to not recover fully before the final interval itself. It is clear that there are greater improvements to maximal oxygen uptake in comparison to traditional endurance training for young middle-aged adults when training high-intensity interval training according to (Little, Gillen, Pervical,2011)

Rationale

According to Billat et al (2006) when variating running speeds, it helps to optimise the use of available energy sources during 5km running races. Athletes adapt to a pacing strategy within the first 400m of a race at an increased speed at the beginning and end of the race, with a reduced speed throughout the race (Tomazini et al, 2015). Tabata et al explains that HIIT has a well-known benefit of ‘simultaneously’ producing adaptations in both aerobic and anaerobic exercise capacity (Tabata et al,1996).  Back in 1973, Edwards et al (1973) conducted the first detailed analysis on the adaptations of cardiorespiratory and metabolic in comparison to intermittent exercise. Since then, research has largely developed with a range of articles with a number of mixed results.

Oshawa et al (2014) and Matsuo et al (2014) have both previously demonstrated in their research HIIT has the ability of producing large gains through aerobic and anaerobic exercise within a short time requirement. As these training methods have a different level of experimental control, studies show that there are different arguments over the relative value of this training to steady-state training. Despite a number of reports reporting on the benefits of high intensity, a number of endurance athletes continue to train at a lower intensity (Esteve- Lanao et al, 2005). Esteve-Lano et al (2005) goes on to explain that there is more evidence needed in order to ‘convince’ coaches and athletes of the importance of HIIT for endurance performance. With high intensity interval training programme commonly being conducted in a time frame 2-8 weeks (Kubukeli, Noakes, Dennis, 2002). A further two studies show after HIIT, there are improvements to the muscle mitochondrial content. Alongside improvement to the muscle mitochondrial content, the study goes on to explain that there are improvements to the VO2max after 2 weeks of training (Wisloff, et al, 2009; Guiraud & Nigam,2012). However, lower-volume data within the HIIT protocol being less consistent with the 2-weeks failing to show aerobic changes (Gibala et al, 2012) with changes being monitored within the 6-week programs. 

A well distinguished protocol of HIIT highly researched is known as the ‘Scandinavian Model’. The protocol was developed specifically cardiac patients by introducing several 4-minute intervals separated by an easy recovery of similar duration (Gibala & McGee, 2008). Gibala and McGee (2008) studies show that ‘high volume’ interval training is considered in this model as the total time is similar to traditional endurance training, resulting in superior cardiovascular benefits of HIIT in comparison to aerobic exercise. 

Another study which focuses on the effects of a 5-week training programme focusing primarily on running based HIIT to improve performance of triathletes. The participants of this study competed a running based HIIT programme to compare physiological and neuromuscular responses during, before and after a high intensity and low volume running plan. The results of this study show that the 16 male triathletes who were split into two groups, found that the lower volume HIIT-based running programme with a combination of high training volumes improved athletic performance during a sprint-distance triathlon (Pinillos, Perez, Hermosos, Roman, 2017).

With a number of different types of HIIT, the focus of this training programme is sprint interval training. It is well known that sprint interval training increases the aerobic and anaerobic performance significantly in untrained and trained athletes (Parra et al, 2000). Previous evidence suggest that sprint interval training has a number of induced adaptations when it is performed through short intervals (Rodas et al, 2000). As more recent studies support that there are ‘significant increases’ to the aerobic and anaerobic performance in both trained and untrained athletes (Gist, Fedewa, Dishman, Cureton, 2014).

A recent study which focused on the short-term effects based on maximal shuttle runs on sixteen participants (12 male, 4 female). The study was completed within a 2-week period which consisted 3 sessions a week including 4-7 bursts for 30 seconds at maximal intensity with 4-minutes of recovery. In order to measure the improvement of each participant, a 3,000m run(1.9miles) as part of a baseline test. Following this, a continuous running multistage field test was used as part of a maximal aerobic speed test. The outcome of the study showed there were clear improvement in each individual 3,000m run, concluding that sprint interval training improves endurance and power performance (Koral, Oranchuk, Herrera, Millet, 2018). 


Client Profile 
The client for this training programme is a 27-year-old healthy male (height 175cm, weight 85kg) who is a non-smoker and does not drink alcohol frequently. The client has no previous injuries which will impact them during the training programme. He has previously had brief experiences of high intensity interval training through CrossFit, but he has never incorporated HIIT into his running programme. As the client is in the marines, it is important that he is on top of his cardiovascular fitness due to regular testing and with a goal to be promoted later on this year. He has a 7+ year experience variable resistance training within his training alongside different methods like cardiovascular training and CrossFit.

Due to the current climate with the coronavirus global pandemic, the client was unable to participate in certain indoor tests like VO2max gold standard treadmill test due to coronavirus restrictions. The client participated in pre-testing and post-testing procedures in order to measure any improvements. He participated in a baseline measurement which is known as a Maximal Aerobic Speed Test. Maximal Aerobic Speed test (MAS) is a test which helps determine athlete’s capabilities (Baker, 2007). 

As the client wants to improve his aerobic fitness and wanting to reach a stage of fitness which would allow him to promote within his role in the marines, I have chosen HIIT programme for him. Haff and Triplett (2016) states that HIIT training may provide beneficial effects towards the end of an aerobic endurance race when the ‘final kick’ or ‘push’ is required. 

Equipment/ Technology 

Due to the restrictions mentioned previously in the report, there were no tests conducted in a laboratory. Under the circumstances, the amount of equipment needed for testing protocols was kept at a minimum amount in comparison to testing in the laboratory.

 The participant was advised to wear the same running trainers along with his Metcon trainers in order to keep consistency throughout the testing. The client wore Hoka’s Clifton 7 (Hoka Running, New Zealand) when running, alongside his Nike Metcon 6 (Nike, United States) for when the participant was doing more bodyweight intensity.  The client experiences no issues in any weather conditions with the chosen shoe choices, with no reports of any injuries or incidents. 

With HIIT requiring the individual to work at a maximum intensity at stages, this particular training programme required the participant to wear a heart rate monitor when they were completing the training programme. The heart rate monitor in which was used throughout this programme was a Garmin Pro Heart Rate Monitor (Garmin, Switzerland). Throughout the programme, the client achieved high heart rates throughout each sprint interval session.

Programme Summary 

Following a needs analysis of the individual, the following programme was created in order to focus primarily on the client’s goal. The programme has been made over a 4-week period to see if the client can improve his 3,000m run time. Due to illness, the study was changed to a 2-week training programme. A primary study used has recently shown that sprint interval training over a 2-week period has a number of benefits (Koral et al,2018).  The following training programme design is supported by Bugomaster et al (2009). Each element included in this study from pre-testing, familiarization procedures and any intervention are supported by Bugomaster (Bugomaster et al,2009). 


During the two-week training period, the client was advised to stick to his current diet habits alongside taking on enough hydration before and after the training. Each session consists of 30 seconds at an ‘all out’ effort with 4-minutes recovery between each set. The client should be aiming to do each set at 100% maximum effort throughout. The client was required to complete shuttle runs, with cones being used as a maker for where each meter was (e.g., 5, 10, 15, 20...). During these sessions, the heart rate monitor was worn to enable analysis of the session. Using an average heart rate for his age, I would be able to tell if the client was working at a high enough heart rate. The clients max heart rate falls at 193bpm. He should aim to work to around between 175 to 180bpm. Around 90-95% of his maximum heart rate. 

The training sessions would have 2 days off (48-hour gap between). This is in order for the client to recovery fully. Each session will be completed in an identical form on a flat 400m running track.  During this training, the client was advised to rest on rest days and to not participate in any physical activity during this programme. 

Table 1 – Training Programme Structure.
Week 1 
	MONDAY
	TUESDAY
	WEDNESDAY
	THURSDAY
	FRIDAY
	SATURDAY
	SUNDAY

	Sprint interval training session 

3 bouts for 30 seconds
@ 100% 
	REST
	REST
	Sprint Interval Training Session

3 bouts for 30 seconds
@ 100%
	REST
	REST
	Sprint Interval Training Session

3-4 bouts for 30 seconds
@ 100%


Red – High Intensity.                                                                            Blue – Rest                                       
 
Week 2 
	MONDAY
	TUESDAY
	WEDNESDAY
	THURSDAY
	FRIDAY
	SATURDAY
	SUNDAY

	REST
	REST
	Sprint Interval Training Session


4-5 bouts for 30 seconds
@ 100%
	REST
	REST
	Sprint Interval Training Session

5+ bouts for 30 seconds
@ 100%
	REST



Training Results 
Table 2 – Week 1 and 2 Training Details.
	Week of Training.
	Session Number.
	Training Repetition. 
	Session Notes

	Week 1
	1
	3
	Client found that the session was kept to a minimum pace – getting use to the training session plan after illness.

	
	2
	4
	

	
	3
	4
	4 x maximum effort – reaching his red zone

	Week 2
	4
	5
	Slightly longer break taken during his rest – extra minute added. 

	
	5
	6
	

	
	6
	7
	7 shuttle runs. 4 completed at maximum intensity but the intensity of the session slightly dropped towards the end – managed to maintain his levels of fitness.





There was no VO2 max test completed within the laboratory prior to this programme being implemented. Therefore, technology was involved to establish his VO2 max through his Garmin. The watch indicates that during the 4-week period of the training, the clients VO2 max score is at 49. This score could fluctuate due to 2-weeks of the session being missed. 

3,000 Meter Run 
	
	Average Pace
	 Average HR (bpm)

	Pre-Testing 
	7.21-minute miles
	169 bpm

	Post-Testing
	6.49-minute miles
	186 bpm




Prior to the training programme, the client completed a 3,000m run (1.9miles) as a pre-programme test. The client previous time was 13 minutes and 58 seconds. The results show that this time was improved by 1 minute and 2 seconds with a post-programme test score of 12 minutes 57 seconds. In the table above it shows the pre-testing and post-testing results of the clients testing. The clients BPM during the post testing score has exceeded the previous score. When the client compares the environmental differences between the two tests, the first pre-test was conducted when the weather was raining. Whereas the final test was conducted in a slightly warmer climate. This could relate to why the clients heart rate has gone up as his body is trying to cool itself down by sweating more.


The client exceeded the fat-burning zone during the second test. The clients heart rate in the second test in comparison to the first test shows that it is a lot higher. He explained post-test that he felt ‘fitter’ completing the post-programme test and felt he could go at his best for this in comparison to his first test. The client previously mentioned that when he is running, he likes to keep his average heart rate between a certain percentage (e.g. – 170-175bpm). He said this helped him before, but due to the programme being strenuous, he exceeded his maximum heart rate on more than one occasion throughout the programme with it all being spent mainly in the red zone. As a high heart rate is a great indicator of how well an individual is working, the client has shown that he was working hard which for this type of programme – it is the result the study was aiming for. 


Evaluation

There is existing literature has focused on untrained and recreationally trained subjects (Macpherson et al, 2011). As the client is a recreationally trained individual, who does cover a large amount of distance running and walking and is exercising every day, recent studies can support that using sprint interval training as a training method can significantly benefit untrained, recreational athletes alongside professional athletes. The vast majority of literature available explains the effectiveness of sprint interval training protocol having on important health parameters (Whyte, Gill, Cathcart, 2010)

A number of studies have focused on a 2-week experimental training programmes. One study which focused on overweight and obese males indicated that sprint interval training improved a number of factors including improvements to the vascular and metabolic health (Whyte, Gill & Cathcart, 2010). Showing that the effects of a 2-week sprint interval training can still benefit un-trained individuals. Studies also show that individual adaptations can fluctuate significantly. Untrained individuals tend to react to the training stimulus at a quicker response than trained athletes (McCrae, Payne, 2012 & Martinez, 2013). 

As the programme consisted of 3 sessions a week, it has been previously reported that HIIT is a ‘time-efficient’ strategy (Gibala et al, 2006). The programme shows that this method of training is extremely accessible with a minimum amount of equipment needed alongside a time efficient training method with evidence showing that programmes at a 2-week minimum can benefit the athletes significantly. During this programme, the client felt that the training programme was set out appropriately for what he was looking to improve, with the number of repetitions being ‘just right’. Hazell et al (2010) compared 10 second intervals and 30 second intervals and described that there are ‘similar’ increase of VO2max responses. Another study has shown that 15 second intervals in comparison to 30 seconds can have similar benefits (Zelt et al, 2014). With a number of mixed views on which exertion has the best benefit, it is clear that there are a number of speed interval training studies which have relatively similar benefits and decreasing the time can also offer similar benefits for VO2 max.

With high intensity interval training being one of the most effective forms of exercise for improving over-all health and physical performance (Haff and Triplett, 2016). There is clear evidence with HIIT reducing weekly running distances and having a benefit on increasing running intensity without weakening athletic performance. The client within this study was told to complete the 3,000m run as fast as possible as a time trial. Although he was working to his best ability during both the post-test shows that he has not only increased his minute mile pace, but he is now also able to work at a higher intensity with a higher heart rate than before training the programme. It is clear that HIIT is a training method which is time efficient and can be adapted into a number of different formats. To conclude, these studies help support that Sprint Interval Training is effective in improving fitness in a short period of time.

Word Count – 2,700.
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