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	Assignment 2  Implementing an advanced training method with a client

Scenario

In order to complete this assignment you are required to work with a client who has specific exercise-related goals. In order to work towards achieving these goals, you are required to integrate one of the advanced training methodologies studied in this unit into their training programme, and utilise technology in some way to complement the training. (note: this must be a DIFFERENT training methodology to the one used in assignment 1).







Task 
Having integrated the advanced training method into the training of at least one of your clients, 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(s) including results of any testing conducted
· A rationale for the inclusion of this particular advanced training method in the training programme of the client(s)
· A summary of the training programme prescribed to the client(s)
· 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.

SUBMISSION DETAILS: via turnitin on 20th March 2020



















Assessment Feedback Sheet

Student No./Name:
Module:  Advanced Training Methods
Module Code: SHSS6089

	Personal Evaluation – to support your academic progress please complete the section below BEFORE submitting your work.

	What do you consider to be the best aspects of this work?
	Rationale for using this training method

	Which aspects do you consider could have been improved in this piece of work?
	structure

	What have you found most satisfying whilst undertaking this submission?
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	Engagement with the process and professionalism
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	It is expected that students will present work that is proof read and follows the School Reference Guide and Assessment Checklist. Therefore a range of 0 – 10 marks will be deducted for non-completion of any of the points on the checklist below.
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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!








Advanced Training Methods

Title: The client entails a 6-week HIIT-training programme in attempt to lose fat percentage and gain cardiovascular fitness with the hope of gaining regular first-team football.

Profile of the client
The client is a 20-year-old healthy female, that takes part in regular exercise. The exercises she partakes in varies from resistance training, gym classes and low intensity continues training. Despite all these types of exercise her main priority and focus is football where she trains twice a week followed by a match. However due to unexplained circumstanced, she is unable to gain playing time as the coach believes her fitness is too low as a midfielder and requires improving her fitness levels to gain access to first team football. This client also studies Social Studies at the University of Wales Trinity Saint David Carmarthen and is in her final year. This consist of long days, predominantly nine-to-five two days a week, resulting in her being sat down most of the time on the days she is studying. The client also works as a carer two days a week part time with the hours running 6AM – 3PM. The client does not smoke, however, drinks once a month if that, as she is focused on improving her fitness and lowering fat percentage for football. The client has been playing football since the age of eight and began the other activities when she joined the gym at sixteen-years-old.

The client’s goals consist of;
· Regular playing time in the first team.
· Improving cardiovascular fitness (V02Max).
· Reduced fat percentage and weight loss
As the personal trainer there is no control over the amount of time the client will play in the first team, however, by improving her cardiovascular fitness there should be a change in the time she spends on the pitch. This is due to the coach believing that her fitness levels are too low to compete with the others. Therefore, improving here cardiovascular fitness and reduce fat percentage will result in her competing for the position and hopefully gaining more playing time for the first team.


Test Results
After understanding the client’s goals, the client was required to do appropriate tests at The Laboratory for Human Performance at the university. The results were placed in table (?) as a way of monitoring the progress of the intervention.

	Table 1: Clients initial results

	Test
	Tanita Machine (Fat %)
	Weight (KG)
	Six-second peak power (Watt) 
	V02Max (ml)

	Results prior to intervention
	28.5 %

	72.1Kg
	523 W
	38 ml



Rational
High intensity interval training (HIIT) has become more popular over the years for cardiovascular health and fitness as a great way of exercising with limited time available (Knowles et al., 2015). HIIT is known as a burst-and-recovery cycle (Milanovic et al., 2015), with the fitness industry has shown positive impacts of this type of exercise especially for enhancing aerobic fitness capacity (Holloway et al., 2018). Maximal oxygen uptake (V02 Max) has been highlighted as one of the best ways to measure an individual’s cardiovascular fitness (Knowles et al., 2015). The reasoning for this is due to an individual’s ability to transport and utilise oxygen whilst exercising as Astrand et al., (2003) suggest that VO2Max resembles this at its highest rate when involving large muscles groups usually at sea level. 

Repeated intervals that can be categorised as short (<45 seconds) or long (2-4 minutes) is what identifies this training method as HIIT (Bucheit and Laursen, 2013, B) that must be performed at an intensity of >90% of VO2Max (Astorino et al., 2017), with bouts of recovery either active or passive that is produced at an intensity believe to be much lower. With this in mind, according to a recent study (Alonso-Fernandez et al., 2017), these variables (duration, recovery period and intensity), can indicate a bio-chemical and physiological adaption within the metabolic pathways, with an impact of a lesser or greater extend, dependent upon these specific variables.

The reason for choosing HIIT training for this client is due to Whyte et al., (2010) suggesting that this type of training is the best for improving both aerobic alongside anaerobic fitness. With another study indicating although HIIT is anaerobic training the positive effects it brings aerobically is huge (Gibala, 2009) especially muscular improvements resulting in an increase in muscular size and the numbers of mitochondria. Gibala and McGee et al., (2008) study showed HIIT training as little as six sessions over a two-week period has positive effects generating roughly 15 minutes of intense exercise over that time. Furthermore, their study consisted of training roughly two-to-six-weeks of HIIT indicating a change in V02Max. 

Despite all these benefits there are negative aspects towards this type of training as it is known as a hard and unpleasant type of training that can cause you to feel physically sick due to the amount of acid build up within the muscles (Gibala and McGee et al., 2008), resulting in effecting the PH levels within one’s body. 

When exercising at a higher intensity the energy source is filled by carbohydrates with the muscles becoming dependent on muscle glycogen and blood glucose at a high intensity (De Feo, 2013). After a HIIT session there is a higher oxidation of lipid rate when comparing to any other form of exercise due to the restoration of muscle glycogen itself within the first 24-hours (Batacan et al., 2016). After a HIIT session the oxygen consumption is elevated as it must return to the metabolic system to its resting state aids for the body to be able to continue the fat burning process (Talanian et al., 2007). Excess post exercise oxygen consumption (EPOC) is what this process is called. A study has reported an increase in fat oxidation and a decrease in carbohydrate oxidation has been reported in HIIT training in as little as six weeks (Perry et al., 2008), with another study (Talanian et al., 2007) reporting differences in two weeks of similar training.

Summary of programme
The client initially began this programme on the 22nd of January 2020 when commencing the tests prior to the training programme. The six-week training programme began on the 27th of January 2020 and finished on the 6th of March 2020. During this six-week period the client completed eighteen HIIT sessions, six in-season football training sessions, two tennis games (with friends) seven swims and roughly 20 minutes match game time. This programme was based on the HIIT sessions and not any other activities the client done during this six-week training programme.

The training programme was designed to mimic research and training ideas and hopefully find similar results when comparing this programme with others. Within table 4&5 there was nine identified variables by Buchheit and Laursen, (2013, B) that were suggested to assist with creating a successful HIIT session.

	Table 2: When the tests were commenced

	Initial testing date
	Post programme

	22nd of January 2020
	12th of March 2020




Table 3: Snapshot of Clients activity levels
	
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 
	Saturday 
	Sunday

	27th of Jan – 2nd of Feb
	
HIIT
	
	
HIIT
	Football Training (in-season-training)
	
HIIT
	1 Mile Swim
	Not picked for game

	3rd of Feb – 9th of Feb
	
HIIT
	1 Mile Swim
	
HIIT
	Football Training (in-season-training)
	
HIIT
	Tennis game (with friends)
	Not picked for game

	10th of Feb – 16th of Feb
	
HIIT
	1 Mile Swim
	
HIIT
	Football Training (in-season-training)
	1 Mile Swim
	
HIIT
	No Game 

Tennis game (with friends)

	17th of Feb – 23rd of Feb
	
HIIT
	1 Mile Swim
	
HIIT
	Football Training (in-season-training)
	
HIIT
	
	Game day (on Bench)

	24th of Feb – 1st of March
	
HIIT
	
	
HIIT
	Football Training (in-season-training)
	
HIIT
	1 Mile Swim
	Game day (on Bench)

	2nd of March – 8th of March
	
HIIT
	1 Mile Swim
	
HIIT
	Football Training (in-season-training)
	
HIIT
	
	Game day (on Bench)



Within this programme the work intervals were fixed and did not vary during the training with the adaption of an added set that was created. The client performed the training plan displayed in table 4 for the first 4 weeks and then the training programme was adapted and was performed for the last 2 weeks that is displayed in table 5. The reason for this change is due to a substantial increase of the initial rate of one’s blood lactate accumulation (Rozenek et al., 2007).  With the understanding of greater benefit and improvements the client was willing to attempt and succeed in gaining another set.

	Table 4: Clients training programme for the first 4 weeks

	Format
	Work Duration
	Work intensity
	Modality
	Relief duration
	Relief Intensity
	Reps and sets
	Rest duration 

	Rest intensity 

	Expected time in VO2Max

	HIIT with short intervals
	20 seconds
	100%-120% of VO2Max
	Cycling
	20 seconds
	Passive 60-70% V02Max
	9 x 2
	3 minutes
	60-70%
	6 minutes




	Table 5: Clients training programme for the last 2 weeks

	Format
	Work Duration
	Work intensity
	Modality
	Relief duration
	Relief Intensity
	Reps and sets
	Rest duration 

	Rest intensity 

	Expected time in VO2Max

	HIIT with short intervals
	20 seconds
	100%-120% of VO2Max
	Cycling
	20 seconds
	Passive 60-70% V02Max
	9 x 3
	3 minutes
	60-70%
	9 minutes


When choosing a programme, the format, expected time in V02Max and work and rest duration is deemed important and for a HIIT training session it should last between five-to-forty-minutes (Buchheit and Laursen, 2013, A). This HIIT session commenced of a total of 25 to 34 minutes per session which is in the time frame Buchheit and Laursen (2013, A) suggested, this concluding the duration for a variety of variables such as work, relief and rest duration alongside reps and sets to ensure the client remains in the time-frame. Following these guidelines suggest great middle-to-long-term effects to help maximise performance and physiological adaptions such as V02Max and weight loss (Buchheit and Laursen, 2013, A). 

The client had a choice on what type of HIIT training she was interested in as enjoyment as exercising is key for success and mental attitude towards sport.  The client indicated that she was keen on commencing this type of training methods however, deemed long intervals too mentally difficult and all-out 10 seconds HIIT making her feel physically sick. Initially the client did do an all-out hit session of 10 seconds on and 10 seconds off but did not enjoy it or want to carry on, as she deemed it as too difficult mentally and physically. After a trail-and-error type of method to find the HIIT training session she was able to get maximum effort and interest out of. Many individuals prefer short intervals however not all out as they have suggested it is ‘too hard’ for them to complete (Tabata et al., 1997). This is the reasoning to why the work, relief and rest duration was appointed for this training programme as seen in table 4. Also, Hermoso and Latorre-Román (2017) indicated greater adaptions with a work duration under (<1minutes) and a ratio of work-to-rest of 1:1.

HIIT can be performed in many ways with many studies indicating great improvements when a HIIT session is being conducted on a cycle ergometer (Midgley, et al., 2006; Billat, 2001; Laursen and Jenkins, 2002). With great results from their studies the decision was made to perform a HIIT training session on a bike where a cycle ergometer is present in attempt to mimic their result. There is also believed to be less impact on joints when comparing a bike HIIT session to a running HIIT session (Rozenek et al., 2007). With this in mind, the amount of training the client already does as seen in table 3 the risk of an overuse injury may be relatively higher.

HIIT intensity level must exceed 90% to be labelled as HIIT (Laursen and Jenkins, 2002) with some studies typically indicating over 90% of V02Max shows better results (Midgley, et al., 2006). In attempt to mimic the football world, when on a counterattack or defending a counterattack there tends to be near maximal bursts (100-120%) of V02Max capacity. This is seen more so in short HIIT intervals over long HIIT intervals, as the findings reveal that a “higher work interval intensities elicit greater blood lactate responses, and also shorten time to exhaustion (Billat, 2001).  At an intensity that is higher than their own V02Max (e.g. 20s @ 100% or higher) associated with a rest period mimicking a 1:1 ratio with an accumulation time period of 2 minutes. This results in an accumulation of 02 deficit that may reach maximum levels (Tabata et al., 19997) that shows similarity of anaerobic capacity. To define anaerobic capacity (Medbo et al., 1988), states it as the maximal accumulated O2 deficit during 2–3 min of continuous high-intensity exercise to exhaustion. This is well known in footballers having to exercise anaerobically for a longer period of time (Watson et al., 2005). If the footballers aren’t exercising at a high intensity, then they will be attempting to recover not on stop however by an intensity of 60-70% of their V02Max (Watson et al., 2005). This therefore explains the rest intensity provided for this training programme in attempt to mimic a footballer’s recovery period on the pitch during a game.

Critical evaluation and Discussion

Post six-weeks test Results
The clients result post-training programme can be seen in table 6. The results show an increase in V02Max and the six-seconds peak power test alongside a decrease in Tanita machine fat %.

	Table 6: Clients initial results

	Test
	Tanita Machine (Fat %)
	Weight (KG)
	Six-second peak power (Watt) 
	V02Max (ml)

	Results prior to intervention
	24.7%
	68.8kg
	634 W
	44ml



When comparing the effectiveness of HIIT training to other studies in comparison to this training programme there were many successful results. 


Figure 1: Fat percentage results before and after 6-Week HIIT training program.

A comparison on fat percentage before and after the 6-week programme is shown in figure 1. The results of the athlete show a 3.8% decrease in body fat %.



Figure 2: Weight loss percentage results before and after 6-Week HIIT training program.

A comparison on weight before and after the 6-week programme is shown in figure 2. The results of the athlete show a 3.3kg decrease in weight.


Figure 3: 6-second-peak-test results before and after 6-Week HIIT training program.

A comparison on the athletes 6-second-peak-test before and after the 6-week programme is shown in figure 3. The results of the athlete show a 111Watt increase in the test.



Figure 4 V02Max results before and after 6-Week HIIT training program.

A comparison on the athletes V02Max test before and after the 6-week programme is shown in figure 4. The results of the athlete show a 6ml increase in the V02Max.

HIIT for Fat % loss 
The client shows a 3.8% decrease in fat % and a 3.3kg decrease in weight loss from completing this programme showing how successful this programme was for this individual. The client mentioned that she does feel lighter in training and feels a lot sharper than the weeks prior. There has been a growing number of studies that have investigated what they believe are benefits to losing fat and HIIT has been researched tremendously. HIIT has been compared to many types of exercise for many years with continuous training (also referred as steady-state-exercise) being one of them.

When comparing this athletes programme to Hottenrot et al., (2012) programme, recreational endurance athletes participated in a 12-week-period of HIIT training. The results were conclusive and found a significant difference in total body fat% and visceral fat of 16.5% in comparison to 6.5% shown by the continuous group. This athletes programme was completed in 6-weeks rather than 12-weeks and still saw great improvements. Whilst another study indicated you are able to lose fat mass under 12 weeks (Batacan et al., 2016), with this study showed a decrease in waist circumference and fat mass percentage when noting whether or not HIIT affects cardiometabolic health. This programme shows the athlete’s improvement under 12-weeks. It has been scientifically proven that a longer period of HIIT training shows greater results in the reduction on fat percentage (Tremblay et al., 1994). With this in mind Tremblay et al., (1994) performed HIIT over a 24-week period with a substantial difference when comparing to continuous training for fat mass %. Over a 12-week period Within Tiønna et al., (2009) study, they found a significant decrease in trunk fat % total body mass and fat mass % when taking part in HIIT training sessions. A reduction of 2.6Kg of fat was shown in Dunn’s (2009) study that was conducted over a 12-week-timeframe highlighting the significance of HIIT training on fat loss. Despite the majority of studies being conducted over a four-week period or more there has still been positive results with a decrease in fat % and waist circumference even in a two-week study composed in Whyte et al., study (2010), proving that as little as two-weeks of HIIT can be deemed effective. This shows that there is a great indication that HIIT has a positive effect on fat loss with the time scale varying from 2-weeks to 24-week. The longer the HIIT training programme indicates greater fat mass %. Understandably this client shows greater fat mass % when comparing to shorter HIIT training programmes but nowhere near the significance of what longer HIIT training programmes showed. 


HIIT for Fitness
Many other studies show improvements with cardiovascular fitness mimicking the improvements from this study. The athlete shows an improvement of 6ml on their V02Max test. Another study that was similar, however not the same to this one was Rowan et al., (2012) as they had a group of college soccer players that exercised at a high intensity for 30 seconds. The expected time within V02Max was 5 minutes with this study being 6 minutes. They trained for 8 weeks and showed a significant difference in V02Max of an average 9ml increase. HIIT is believed to be an improvement aspect in football (Gaetano and Rago, 2014) with teams requiring a high oxygen consumption alternated by recovery series. There were two groups; group 1 (above 90% HR) and group 2 (above 80% HR however below 90% HR). The results were conclusive with both groups showing a dramatic improvement, despite this group 1 showed greater improvements than group 2. When analysing the effectiveness of this programme. A clear improvement can be seen among the four different variables. With many studies supporting HIIT for fat percentage weight loss (Batacan et al., 2016; Hottenrot et al., 2012; Whyte et al., study 2010; Tiønna et al., 2009; Dunn 2009; Tremblay et al., 1994). With many other studies supporting HIIT improving cardiovascular improvements (V02Max) (Gaetano and Rago, 2014; Rowan et al., 2012)

Despite all this the programme could possibly of been a bit better in regards to the improvements as the athlete struggled to get up above 90% of heart rate for the first 4 reps in the first set for the first two weeks with the clients heart rate falling in the lactate threshold during those four reps. This threshold is deemed hard however not as hard as maximal effort.

Evaluation of the use of technology 
Throughout this programme the client used her apple watch monitoring her HR and her activity levels with the data automatically uploading to the activity app on her phone. There is a sensor at the back of the watch that is touching the skin by the radius and the ulna which is utilised by photoplethysmography technology (Khushhal et al., 2017). This technology method is intermittent on how reliable and valid this type of technology depending on the intensity (Khushhal et al., 2017), with the lower the intensity of the exercise the more reliable the technology is. According to research it is more reliable in sports where the wrist remains in a stable, more static position such as cycling when comparing it to other sports such as running (Khushhal et al., 2017). The client was asked to wear a chest strap when exercising to as it provides a more accurate HR reading in comparison to other methods (Dooley, Golaszewski, and Bartholomew. 2017).

The client performed all sessions on a Watt bike and performed at a work intensity at 100%-120% of V02Max alongside the relief intensity at 60-70% of V02Max. With this in mind according to research the validity and reliability depends on the power output linking to the Wattbike cycle ergometer (Hopker et al., 2010). Alongside this “Reliability data suggest coaches and cyclists may need to use some caution when using the Wattbike at low power outputs” suggesting tube cautious of the results when performed lower than 50% of V02Max (Hopker et al., 2010). There was also doubt over the age of the Wattbike cycle ergometer because as it ages the ability to generate prime data from the cyclist to Wattbike cycle ergometer can be faulty, however, it may not (Hopker et al., 2010).

Occasionally the HR monitor impacted negatively on the client’s mood as despite putting maximal effort in during the 20 seconds work there was sometimes a delay to when her maximal heart rate was showing on the polar app possibly being an issue with the connection between the both sets of technology. Despite believing she was performing at maximal effort sometimes she thought it was daunting and de-motivating.

The V02Max test was also deemed as reliable as many papers have used it to measure cardiovascular fitness Coquart et al., (2016). With the fault suggesting you must create the V02Max in a similar setting to the programme as individual’s cardiovascular fitness does vary from activity such as V02Max on bike however carrying out a running programme. This does not mimic the training programme and faults may appear.
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Weight (KG) before and after 6-Week HIIT training programme 

Weight (KG)	Before	After	72.099999999999994	68.8	Client's results before and after Training programme  


Weight. (KG)



6-second-peak-test (Watt) before and after 6-Week HIIT training programme 

6-second-peak-test (Watt)	Before	After	523	634	Client's results before and after Training programme 


Watt



Vo2Max before and after 6-Week HIIT training programme  

Vo2Max (ml)	Before	After	38	44	Client's results before and after Training programme  



ml



Fat percentage results before and after 6-Week HIIT training programme

Fat %	Before	After	28.5	24.7	Client's results before and after Training programme  


Tanita Machine Fat %
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