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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. 



How Does High-Intensity-Interval-Training effect performance in a One-Mile run:

Client Profile:

The overall aim of this study is to analyse the physiological effects that high-intensity interval training has on cardiovascular endurance. On a voluntary basis, the client selected to participate in this study is a 20-year-old man who was physically active prior to the COVID-19 Pandemic The participant is a rugby player and is a frequent gym attendee. Currently, the subject is 182cm tall and 122kg in body mass.  The subject also currently works in the construction field of which has strain on the body. The resting heart rate of this participant is 72bpm. The pre-programme 1 mile run test for this study showed that it took 8:04 minutes with a heart rate average of 165bpm. The second pre-programme test which was implemented was the ‘Bronco’ test. The Bronco test is a 1.2km shuttle run in total, with the spacings being 20m, 40m and 60m (Kempton and Coutts, 2016).  the client scored 8:42s with an average heart rate of 173bpm. The participant is a motivated individual who prioritises their training and makes time each day for training.

The volunteer has access to a rugby pitch, a local running track and a exercise bike. Due to COVID-19, using specialist gym equipment was not possible therefore this study was minimalised into including a six-week sprint interval training programme in order to analyse the physiological effects of high intensity interval training. 

Previous Research:

According to Weston, Wisløff and Coombes (2014) research suggests that the use of high-intensity interval training has the ability to improve cardiorespiratory fitness. It is proposed that high-intensity interval training includes multiple repetitions of around four to ten, an intensity exercise of 80%-100% of their max heart rate with high intensity bouts all intertwined with either lower-intensity or a rest period (Cuddy, Ramos and Dalleck, 2019). As HIIT contributes to cardiovascular fitness, it is said that in order to see the benefits and adaptations of high-intensity interval training the frequency of this form of training should be at least twice or three times a week (Logan, Harris, Duncan and Schofield, 2014). According to Yeo et al (2008) an intervention consisting of 10x4-min bouts of 90% VO2 Max with two minutes rest intervals for six weeks increased muscle glycogen content by 59%. Glycogen is sourced from foods that are consumed such as carbohydrates, this is stored in the liver and muscles and supplies energy to the muscles in order for them to work as efficiently as possible (Zirin, Nieuwenhuis and Perrimon, 2013).



As this study analyses the effects of HIIT on a one mile run, it is vital that the five-week training programme of HIIT is specific to enhancing cardiovascular fitness for over a one-mile distance. According to Buchheit and Laursen (2013) using short burst sprint intervals (10-60 seconds) while working in and above the 90% percentile of heart rate max.. In unison to this, Gibala et al (2012) states that between each sprint, there should be a 10-15 second either low intensity or rest period, this study also states that after six sprints, there should be a recovery period of one to two minutes. For sprint training, according to Buchheit and Laursen (2013) the method of best measure is to use %vVo2max which is the velocity of a performer at VO2 max, the measure of vVo2max also gives a rough estimation of a one mile run average pace which links to the pre-testing used for this study. Moreover, the benefit of having this measurement gives a rough indication of how hard the participant should be working which is 150%-200% of the score earned. 



A previous study conducted by Bonet et al (2020) analysed the effects of high intensity interval training on a half marathon on middle-aged women (40 ± 7 years). This study used twenty female runners. The intervention of this study required the participants to run 25km per week at intensities ranging from 80-100% of their VO2 Max of which were combined with resistance training. The results from this study indicated that high intensity interval training reduced their half-marathon time by 2-3% which meant they would rise 90 positions out of a possible 1454 runners. The reasoning behind the improvement is that high-intensity interval training and resistance training allowed the promoted the changes that then resulted in the modification of efficiency at high workloads, this is due to progression of changed in oxygen uptake and transportation to the working muscles and vital organs. Moreover, this study stated that there was a 14% decrease in baseline heart rate. 

Another study which focused on the effects of high-intensity interval training on twenty-two untrained middle-aged women by Man-Gyoon et al (2010). This study lasted over a time frame of fourteen weeks at 70% of their optimal oxygen uptake, the weekly exercise volumes were 13.5 METs – h/week for four weeks, increasing to 18 METs – h/week for five weeks and then 22.5 METs – h/week for the final five weeks. This study indicated that there was a significant difference in fat mass, abdominal fat and subcutaneous fat. Maximal oxygen consumption was also enhanced with a reduction of resting heart rate and an increase in overall cardiovascular fitness. 

Programme Design:

Training Intensity:

To understand training intensity, it is normally defined as a percentage of heart rate maximum or percentage of the best time for the interval (Kraemer, Fleck and Deschenes, 2015). According to Hoeger (2013) the most efficient way to increase VO2 Max which is a vital factor in cardiorespiratory fitness is to be working in the 90-100 percentile. To align the intensity of my programme with this, the participant will be required to work within this percentile.  As Gibala et al (2012) stated sprints should last around seven to fifteen seconds in order to improve cardiovascular fitness. 

Training Frequency:

In order to base this programmes frequency, it is important that the number of times a week is efficient in order to improve time on a one mile run. Similar for this study, it has been decided this programme should follow a frequency of 2-3 times a week similarly to the literature of Logan, Harris, Duncan and Schofield (2014). 



Sprint Repetitions and Rest Periods:

Due to COVID, it is hard to utilise a gym with the uncertainty of the unknown. Due to this, the programme will be based around high-intensity sprint intervals. According to Buccheit, Abbiss, Peiffer and Laursen (2012) the distance of sprints should be around 30 meters or greater which should normally consist of three or more sets with more than four repetitions in each set. In accordance with this, this study will include five repetitions of 4 sets over a thirty-metre distance. In regard to rest periods, according to De-Simone (2012) a rest period or recovery time should be in unison to the intensity and the actual length of the all-out sprint phases which are normally around 9 or 10 on a 1-10 rate of perceived exertion scale. Therefore, for this study, the recovery phase shall be a much lower intensity jog which correlate with the RPE scale. 

Weekly Design:

As the sessions per week were identical, there is no reason to explain the whole six-week programme. Here is the design per week in relation to quality-based research from the rationale:

	Week:
	Monday

2k Walk

Low intensity

RPE: 10-12
	Tuesday

4 Sets of 5 Repetitions

High Intensity (80-90%)

RPE: 18-20



	Wednesday

Rest Day
	Thursday:

5 Sets of 4 Repetitions 

High Intensity (80-90%)

RPE: 19-20
	Friday:

Walk Any Distance 

Low Intensity

RPE: 10-12
	Saturday:

Rest Day




Specialist Equipment Used:

Due to COVID-19, testing was not able to be conducted in a laboratory condition, this resulted in not as many pieces of equipment used. When looking at the aim of this six-week training programme, it was vital that the participant was in the so called ‘Red Zone’ when training at a high intensity. In order to calculate this a heart rate monitor was required, the chosen heart rate monitor for this study was the Polar H7 Heart Rate Strap Monitor (Polar Electro, Warwick, UK). Using this heart rate monitor gave the ability to track heart rate through a whole session which could show if the participant had not worked hard enough or if the participant had worked to their limit. For this study, the sprint interval showed higher 
heart rate when performed on a rugby pitch from 22m to opposite 10m without turning using a small break interval.

Secondly, the next piece of equipment used was a stopwatch. This was used to calculate the pre-programme one mile test and the Bronco test. This was also used in order to calculate the sprint times over thirty metre, the benefit of using this stopwatch is that the client is able to track how long it took them to perform the sprint interval and is able to get the correct rest period in order to follow the correct procedure. As sprints only lasted around seven to fifteen seconds as stated in the programme design, there was no need for any other equipment for this study except for what the participant was wearing.

Finally, the rugby boots that the participant is wearing. To ensure reliability and validity of this testing as it is done over a period of week, it is vital that the same boots are kept the same. The rugby boots the participant was wearing are Mizuno Morelia Neo II SI SG (Mizuno, UK). These boots had 21mm studs of which slipping was not an issue in weather conditions. 

Results:

Table 1: HIIT 6-Week Programme Results

	Session Number
	Total Time (M:S)
	Average HR (bpm)
	Max HR (bpm)
	Red Zone (M:S)

	1
	12:07
	172
	184 
	5:03

	2
	12:59
	169
	179
	5:32

	3
	12:32
	167
	176
	4:57

	4
	11:26
	171
	183
	3:53

	5
	12:03
	164
	176
	6:01

	6
	11:58
	168
	178
	5:43

	7
	12:34
	173
	182
	4:31

	8
	12:16
	176
	186
	3:58

	9
	11:47
	169
	179
	4:27

	10
	13:08
	170
	180
	4:13

	11
	12:06
	171
	179
	4:40

	12
	11:52
	173
	184
	3:59

	Mean:
	12:04
	170
	180
	4.50 




Does High Intensity Interval Training Work?

The main purpose of this study was to analyse the effects of high intensity interval training on cardiovascular endurance specifically looking at the time percentage and resting heart rate adaptations experienced from this form of training on a one mile run and the ‘Bronco’ test. Prior to the six-week programme, the clients resting heart rate was 72bpm. It is clear from the post-testing that resting heart rate had dropped by 4bpm which results in a 6% overall drop. This links to a study conducted by Falz et al (2019) where all twelve male participants saw an increase in mean cardiac output and stroke volume which resulted in an 8% decrease of overall resting heart rate in response to high intensity interval training. Heart rate was recorded once week for the six-week training programme to ensure that the final heart rate was not a one. 

The two aerobic endurance tests which were implemented to show the effects of high-intensity interval training were the one mile run test and the bronco test. Both of these tests are known to give a predicted time from the athletes VO2 max. as the limitations of COVID-19 were experienced it was not possible to get a VO2 max result for the participant.  Prior to the six-week programme, the participant scored 8 minutes and 4 seconds with an average heart rate of 165bpm. Post 6-week training programme, it was clear that there was an improvement in average heart rate but there was little improvement for time percentage. In relation to these results, a study conducted by Sheykhlouvand et al (2018) looked at the effects of high intensity interval training on cardiovascular responses, this study found that the heart rate had decreased over a 2km distance but the time percentage in response to this form of training did not change. There are different reasons why time has not improved but average heart rate has, Byrd et al (2019) found that from their study heart rate decreased but time did not improve, their conclusion due to the enhancement of cardiac output and stroke volume in response to the training the heart did not need to work as hard to complete this run due to cardiac hypertrophy. Although there was no improvement in time there is an improvement of heart rate. To justify why it took longer to complete the one-mile run, this may be down to neuromuscular fatigue as the test was done two days after completing the final sprint interval. As according to Smith et al (2008) one of the effects of high-intensity interval training is neuromuscular fatigue, the best way to get a true reading would be to have a longer rest period. Moreover, it was found that heart rate was lower although time had taken longer, this may be down to effort levels or the adaptations of the cardiovascular system to the high-intensity interval training as linking this back to the previous research it suggests that HIIT decreases heart rate. 

	
	Prior Programme
	Post Programme

	Resting Heart Rate
	72bpm
	68bpm

	Bronco Test
	8:42 – Average 173bpm
	8:32 – Average170bpm

	One Mile Run 
	8:04 – Average 165bpm
	8:31 – Average 157bpm




In regard to the bronco test, prior to the six-week programme the client completed this test in 8 minutes and 42 seconds with an average heart rate of 172bpm. There is a difference in the time difference, with a time of 8 minutes 32 seconds to complete the bronco test again with a small reduction of average heart rate at 170bpm. This is similar to a study conducted by Bonet et al (2020) who found after high intensity interval training time percentage dropped by 3% of which heart rate also decreased by 2%. Although there is a small reduction, this may be due to neuromuscular fatigue. (Smith et al 2008), due to muscles not being able to replenish after full intent two days before. 

To analyse data, the time in the ‘Red Zone’ decreased as time went on through the programme. According to Midgley, McNaughton and Wilkinson (2006) when using the “Red Zone’ for HIIT, as times goes on physiological adaptations such as an increase of cardiac output and stroke volume decrease overall heart rate. This means that although the percentage of effort may have been the same, overall heart rate was lower due to these adaptations experienced. According to Arantes et al (2019) physiological responses can be noticeable after three weeks, and likewise to this, after the three-week period time in the red zone started to decrease. 

Practicality of High Intensity Interval Training:

There has been a lot of scientific research for high intensity interval training mostly comparing this form to moderate intensity, a study by Ekkekakis, Parfitt and Petruzzello (2011) studied the practicality of high intensity interval training and found that although this form of training takes less time overall, the shortness of breath, dramatic fatigue and leg pain that is experienced make it modality less tolerable for certain people. The client for this six-week programme found that this form of training was good for themselves due to the fact it took less that fifteen minutes each session and it was short and efficient and felt relatively good after it. Another practical limitation of high intensity interval training is the aspect of sustainability, according to Gaesser and Angadi (2011) many high intensity interval training session plans are only sustained for two weeks after a client has been given them due to the discomfort and the risk of injury associated with this form of training This study also suggested that maybe changing the programme to only one singular session per week or changing the intensities, this is due to a study conducted by Wisløff et al (2006) that one single session per week had the ability to lower the risk of cardiovascular disease. In respect of the client for this specific training programme to continue after this six-week interval is highly likely, they said that it was enjoyable and not time consuming of which was perfect to fit around their lifestyle. In order to lower the risks of injury, this programme did not include changes in direction which takes the pressure off the knee and if needed sessions could have been completed on a bike to eradicate any musculoskeletal system pain. 

The third limitation which may be experienced from high-intensity interval training is the motivation to actually put optimum effort into each session. A study conducted by Crawford et al (2020) looked at the motivation levels prior to a high-intensity interval training. From this study, participants showed a temporary shift towards increased parasympathetic reactivation (p=0.03) of which resulted in daily fatigue and overall a decrease in overall motivation for exercise. High intensity interval training has been known to be repetitive of which may cause the decrease of motivation. The programme used for this study was adhered to by the client of which is shows from the results that there was full intent and effort in each session. 

Conclusion:

In conclusion to the physiological effects of the six-week high intensity interval training on the participants resting heart rate, bronco test and their one mile run test, it is justifiable that this form of training does work due to the differences of before and after. It is quite easy to see the effects due to the physiological results. 
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