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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).



Assessment Feedback Sheet

Student No./Name: 1600433 / Timothy Chapman
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?
	Analysing the clients’ progress.

	Which aspects do you consider could have been improved in this piece of work?
	Getting the client to reach zone 5, to make the training more effective.

	What have you found most satisfying whilst undertaking this submission?
	Completing a training session with a client, based off their goals and doing a VO2 test max. 

	ASSESSMENT CRITERIA
	Learning
Outcomes


	GRADE

	
	
	Poor
0-25%
	Unsatisfactory
26-39%
	Satisfactory
40 – 49%
	Good
50 – 59%
	Very Good
60 – 69%
	Excellent
70 – 85%
	Exceptional
86– 100%
	
  %

	Rationale for use of training method
	1,2
	
	
	
	
	
	
	
	20

	Programme design following best practice
	
2
	
	
	
	
	
	
	
	20

	Critical evaluation of effectiveness of training method
	1,2
	
	
	
	
	
	
	
	35

	Evaluation of use of technology for monitoring and enhancement
	1,3
	
	
	
	
	
	
	
	15

	Engagement with the process and professionalism
	2
	
	
	
	
	
	
	
	10

	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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The effects of High intensity interval training on a 51-year-old recreational individual  
High intensity interval training (HIIT) is one of the most common and popular training methods utilised across all sports and across the general population. HIIT training is specified as “exercise consisting of repeated bouts of high-intensity work performed above the lactate threshold or critical speed/power, interspersed by periods of low intensity exercise or complete rest” (Laursen and Buchheit, 2019, p.g.3). HIIT training is performing these high bouts of high intensity aerobic work at >90% of your VO2 max (Holloway, Roche and Angell, 2018; Kessler et al., 2012). HIIT has been shown to be increasing in the wider population as adherence rates have increased within the general population (Heisz et al., 2016), due to the benefits HIIT training has physically and physiologically, in shorter duration. HIIT training can range from 2-6 weeks, performed at short bouts lasting from 10-30 seconds of repeated efforts at near maximal effort, interspersed with recovery (Astorino et al., 2012). Many people have applied different HIIT training protocols, specified for different populations and individuals’ physical capabilities as different factors such as intensity, rest, duration, sets/reps and frequency of exercises vary among HIIT training programs (Holloway, Roche and Angell, 2018).
During a HIIT session, individuals’ have a target to work in zone 5 of their heart rate zone. Heart rate zones are ways to monitor how hard an individual is training based from their resting heart rate, their minimum and maximum heart rate and these zones are based off an individual’s heart rate max (POLAR, 2016). There are 5 heart rate zones overall and each zone has a specific role during training (zone 1 = 50-60%, zone 2 = 60-70%, zone 3 = 70-80%, zone 4 = 80-90% and zone 5 = 90-100%). A HIIT training session involves working in zone 5, as your heart, blood and respiratory systems are working at their maximal capacity, enhancing physiological improvements in these systems. 
Many people have become familiar with a HIIT training program and the rate of training participation has increased, due to its time effectiveness, compared to a usual cardiovascular training regime as HIIT training is significantly less, as it can last up to 20 minutes compared to an hour of traditional training (Kaspar et al., 2016). HIIT is also beneficial to the general population, in regards to long term health benefits as reports have suggested that 15 minutes of high-intensity workout performed daily, has reduced the rate of all-cause mortality risk up to 25%; the same rate as completing 60 minutes of daily moderate physical activity (Wen et al., 2011), strengthening the reason why people chose HIIT training, due to the time effectiveness and its benefits.  
HIIT training has many physiological benefits, that can improve many capabilities within trained and untrained individuals. HIIT training has seen to increase the availability of oxygen levels, as this type of training enhances vascular structure and function, resulting in an increase of blood flow through the vessels to the working muscles. The more blood flow there is, the higher rate of oxygen and nutrients that are transported to these working sites (Holloway, Roche and Angell, 2018).
This enhancement of vascular structure and function means that the stroke volume within an individual improves overtime. Laursen and Buchheit (2019), suggest that stroke volume can be improved by 2 main factors. The first factor is that there is an increase in contractile force through the left ventricular and the second factor is that the end diastolic volume and resultant stroke volume is increased, due to an increase in cardiac filling pressure, via starlings’ law. HIIT training allows these benefits to occur as working towards an individual stroke volume max can allow these cardiac adaptations to take place (Buchheit and Laursen, 2013).
HIIT training has also been reported to improve an individual’s cardiorespiratory fitness. During a HIIT session, Holloway, Roche and Angell, (2018) has found that cardiorespiratory fitness has been associated with these cardiac adaptations, as when an individual completes a set, this cardiorespiratory fitness takes place during the recovery phase, which allows blood to travel to the working muscles, in order for the next set to be completed. This enhancement in cardiorespiratory fitness results in the reduction of cardiovascular risk, as factors such as an improved stroke volume and a reduction in heart rate, allows breathing to become more efficient and effective during exercise (Wilson, Ellison and Cable, 2016), as other reports have suggested that exercise performance and muscle oxidative capacities is improved from low-volume, high intense exercise (Burgomaster et al., 2005; Harmer et al., 2000), strengthening the reasoning why individuals chose to take part in HIIT programs over traditional cardiovascular training regimes. 
Client Profile
The client is a 51-year old male, who works as a computer programmer 5 days a week. The client goes to the gym 4-5 times a week, with each session lasting 2.5 hours. The client only goes on the cross trainer and targets between 650-850 calories burnt per hour, with a heart rate between 125-130. The client has had experience in competing in aerobic events, as the client is an experienced cyclist who competed at club level for 2 and a half seasons and reached a national event in a 100-mile event. The client has a training goal to increase his cardiovascular capability as he is training to compete in a 100-mile charity cycle in the summer. 
As the clients’ goal is to improve cardiovascular fitness, HIIT training is a direct and effective way to improve an individual’s VO2 max in a short amount of time. Reports have seen that when individuals take part in as little as six HIIT training sessions, improvements in cardiovascular factors such as VO2 max has been up by up to 10% (Esfandiari, Sasson, and Goodman, 2014). 
The client would take part in a 6-week HIIT program, as many reports have seen more improvements than just VO2 max in just this amount of time as (Astorino et al., 2017), reported an improvement in cardiorespiratory fitness and maximal stroke volume increased and so did cardiac output in this duration. Holloway Roche and Angell, (2018) also found that apart from an increase in VO2 max, 6 weeks of HIIT training also results in a reduction of peripheral systolic pressure, making the heart more effective and efficient in every beat. 
To determine the HIIT training program prescription, the client went through a VO2 max test, performed on the cycle ergometer (Wattbike Ltd, Nottingham, UK), to see their baseline aerobic capabilities so that they can be tested again after the training program to determine the effect that HIIT has on the client. Variables such as maximum heart rate and power at VO2 max were collected to determine training prescriptions that the client could manage to see effective results. After the client completed their VO2 max test before training started, maximum heart rate was recorded 175 beats per minute and power at VO2 max was 312 watts. The client reached a VO2 max of 33.2 ml/kg/min. This was to be tested again after the 6 weeks of HIIT training to see if any improvements were made.
The client would perform their HIIT training program in their local gym 3 times a week. The client performed their HIIT on a Life fitness IC6 (Life Fitness, Cambridge, UK.) so a pilot study was performed 2 weeks prior to the training program. This is because the client felt the lifestyle bike was harder to perform the original prescription on, as the test to determine the prescription was completed on a watt bike and the wattages and intensity are different between these bikes. As the client’s power at VO2 max was 312 watts, the client was prescribed to do their HIIT training for 30 seconds cycling at 120% of their power at VO2 max, 30 seconds recovery, for 6 repetitions and for 3 sets, with a recovery of 4 minutes between each set as seen in table 1 below (Laursen and Buchheit, 2019). This pilot study proved to be too difficult for the client, due to the change in bikes so the sessions started off at 30 seconds on, 15 seconds off, with 8 repetitions per set with 3 sets overall with 4 minutes recovery between each set (see table 2 below). The client cycled at 200 watts to make it achievable and sessions would either be progressed or regressed, based off the performance of their heart rate in the sessions. 
Specifically, to the clients’ HIIT program, reports have suggested that performing HIIT cycling can improve individual physicality and their physiological capabilities (Peterson, Hastings and Gottschall, 2016). This report suggested that performing up to 30 minutes of HIIT on a bike improve physiological factors such as VO2 max, blood pressure and blood profiles as well as physical factors such as musculoskeletal strength and body composition, in respect to both fat and lean mass.

	Power
	Repetitions (Time for each repetition)
	Recovery time between repetitions
	Sets
	Recovery time between sets.

	374 watts
	6 (30 seconds)
	30 seconds
	3
	4 minutes



Table 1: Prescribed HIIT session during pilot study (Laursen and Buchheit, 2019).

	Power
	Repetitions (Time for each repetition)
	Recovery time between repetitions
	Sets
	Recovery time between sets.

	200 watts
	8 (30 seconds)
	15 seconds
	3
	4 minutes



Table 2: adjusted HIIT session during pilot study. 

Use of technology
During the training program, the client used a wide range of technology to help achieve his goals and to help see their progress during the whole training program. Firstly, the Polar H7 Bluetooth HR strap (Polar electro Ltd, Warwick, UK) was used during every session and used in the clients’ pre VO2 max test. This was used so that the heart rate was monitored during the sessions, to monitor progression. 
During the VO2 max tests, the heart rate was paired with the cycle ergometer (Wattbike Ltd, Nottingham, UK), and this was monitored throughout the tests. Other technological equipment used during the VO2 max test were Servomex MINIMP 5200 gas analyser (Servomex, Surrey, UK) and the Harvard dry gas meter (Harvard Apparatus, Holliston, U.S). The Servomex machine was used to analyse how much O2 and CO2 were in the air bags samples that were collected in 60 seconds and the Harvard dry gas meter was used to measure how much air was in the air bags. Other technology used during the VO2 max test was the use of Microsoft Excel. All data that was collected from the air bags were transferred onto excel, through an equation to work out the FEO2%, FECO2% and RER of the client. This would indicate what the clients’ VO2 max was.
[bookmark: _GoBack]During each HIIT session, the client performed on the life fitness IC6 and in every individual session, the heart rate monitor was connected via Bluetooth to the Polar app (Polar electro Ltd, Warwick, UK). The Polar app is used to monitor all training sessions, within a wide range of individual and team sports and exercises. The client used this app as it monitored their heart rate and after each individual training session, the client would look at their performance of the heart rate and see if they have trained in the right zone for the session. (Laursen and Buchheit, 2019). If the clients heart rate was too low, then the training would be more demanding so that their heart rate can reach the right designated zone. Many variables can be adjusted so that the training is progressed. This can be done by either increasing the power performed, the repetitions performed, the sets performed, the duration of each repetitions or lower the recovery time between repetitions/sets. During the pilot study, the Polar app was used to monitor the client’s familiarization of the training program, so that the intensity and prescriptions of the training session could be altered, so that it has a beneficial effect towards the client.
Table 3 shows the clients weekly HIIT programme and any other exercises in which they took part in. Every HIIT session was performed at the same time of the day, during the evening, as the client worked during the day. Table 4, 5, 6, 7, 8 and 9 shows the clients’ progress during the 6 weeks of their training, looking at different variables to show progression. 
 


	
	Monday 
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday 

	Week 1
	HIIT
	
	HIIT
	
	
	62-mile bike ride. 
	

	Week 2
	Gym – 

Cross trainer for 60 minutes. 
	
	HIIT
	
	HIIT
	
	

	Week 3
	HIIT

	
	HIIT
	
	HIIT
	
	Gym – 

Cross trainer for 60 minutes

	Week 4
	HIIT

	
	HIIT
	
	HIIT
	
	Gym – 

Cross trainer for 60 minutes

	Week 5
	HIIT

	
	HIIT
	
	HIIT
	
	Gym – 

Cross trainer for 60 minutes

	Week 6
	HIIT

	
	HIIT
	
	HIIT
	
	Gym – 

Cross trainer for 60 minutes


Table 3: 6-week plan of clients' training and any other exercise they performed.

	Week 1 
	Total time
	Time %
	
	Session 
	Max heart rate
	Average heart rate
	Watts 

	Zone 1
	1min
	2.3
	
	1
	158
	138
	220

	Zone 2
	1min 45s
	3.3
	
	2
	161
	143
	220

	Zone 3
	13min 11s
	29.7
	
	
	
	
	

	Zone 4
	27min
	61.1
	
	
	
	
	

	Zone 5 
	2min 1s
	3.6
	
	
	
	
	


Table 4: Week 1 of clients' HIIT training.
	Week 2
	Total time
	Time %
	
	Session 
	Max heart rate
	Average heart rate
	Watts 

	Zone 1
	50s
	1.5
	
	1
	161
	144
	225

	Zone 2
	1min 13s
	2
	
	2
	159
	141
	225

	Zone 3
	12min 57s
	29.8
	
	
	
	
	

	Zone 4
	26min 30s
	63.5
	
	
	
	
	

	Zone 5 
	1min 25s
	3.2
	
	
	
	
	


Table 5: Week 2 of clients' HIIT training.

	Week 3
	Total time
	Time %
	
	Session 
	Max heart rate
	Average heart rate
	Watts 

	Zone 1
	59s
	1.4
	
	1
	158
	141
	225

	Zone 2
	2min 9s
	3.3
	
	2
	152
	136
	225

	Zone 3
	27min 33s
	43.25
	
	3
	156
	137
	225

	Zone 4
	32min 52s
	51.62
	
	
	
	
	

	Zone 5 
	20s
	0.43
	
	
	
	
	


Table 6: Week 3 of clients' HIIT training.

	Week 4
	Total time
	Time %
	
	Session 
	Max heart rate
	Average heart rate
	Watts 

	Zone 1
	17s
	0.44
	
	1
	158
	139
	230

	Zone 2
	1min 25s
	2.29
	
	2
	157
	137
	230

	Zone 3
	26min 15s
	42.71
	
	3
	158
	132
	235

	Zone 4
	33min 27s
	54.51
	
	
	
	
	

	Zone 5 
	2s
	0.05
	
	
	
	
	


Table 7: Week 4 of clients' HIIT training.

	Week 5 
	Total time
	Time %
	
	Session 
	Max heart rate
	Average heart rate
	Watts 

	Zone 1
	17s
	0.25
	
	1
	148
	132
	235

	Zone 2
	6min 5s
	9.43
	
	2
	142
	126
	235

	Zone 3
	38min 17s
	60.4
	
	3
	155
	140
	235

	Zone 4
	19min 4s
	29.92
	
	
	
	
	

	Zone 5 
	0s
	0
	
	
	
	
	


Table 8: Week 5 of clients' HIIT training.

	Week 6 
	Total time
	Time %
	
	Session 
	Max heart rate
	Average heart rate
	Watts 

	Zone 1
	56s
	1.25
	
	1
	152
	136
	240

	Zone 2
	5min 45s
	9.22
	
	2
	147
	130
	240

	Zone 3
	33min 17s
	54.85
	
	3
	149
	135
	240 (245 last set)

	Zone 4
	21min 7s
	34.68
	
	
	
	
	

	Zone 5 
	0s
	0
	
	
	
	
	


Table 9: Week 6 of clients' HIIT training.

Evaluation of effectiveness
Due to unforeseen circumstances arising, the client was unable to complete their final VO2 max test, to see if the program had a positive effect on the client, as the facilities that allow VO2 max testing to take place, were unable to have access to; however, during the process of the program, it is evident to see that the client has responded in a positive way to the program, as different physical and physiological factors were seen. At the start of the program, the client was working at a wattage of 220 during the sessions and slowly increased this amount and finished the program performing at 240-245 watts. After each session, feedback and evaluation was discussed with the client to see how they felt the sessions went. From these feedbacks and knowing the client is coping well, from their own self-assessment, the program was adjusted to slightly increase the demand of the sessions and the overall program. 
Overtime, the client found that the watts they were performing at was slightly getting more comfortable, allowing the set watts the increase during the next session. This can also suggest that the clients’ musculoskeletal strength was improving overtime, as suggested in the previous report by Peterson, Hastings and Gottschall, (2016), that performing HIIT training on a bike can improve this factor.
Another factor that suggests that the client was adapting to the HIIT training and physiological improvement were seen, was the clients heart rate. In the first 2 weeks of the clients’ program, their average heart rate was ranging between 138-144, whilst their maximum was ranging between 158-161 when performing at a watt of 125. During the last week of the clients’’ HIIT program, their average heart rate ranged between 130-136, whilst their maximum heart rate was recorded between 147-152, when performing at a higher wattage of 140. This showed that the client was performing at a higher watts more comfortable then when performing at the start of the program, meaning that they are adapting and physiological benefits were showing, as heart rate averages were decreasing overtime, as stroke volume was increasing as more blood was getting pumped in one beat to these working muscles. 
Another indication regarding the clients’ physiological adaptation is the time spent in each training zone. The client spent more time in zone 4 and 5 in the 1st 2 weeks of their training program than they did in the last 2 weeks, when performing at this higher wattage. This could suggest that when they are performing, more blood is being pumped around the body to the designated areas, allowing the client to work at these increased wattages, suggesting that their stroke volume is improving as the rate of onset lactic acid is reducing. This can also suggest that the clients’ cardiorespiratory fitness is improving, as they can breathe more efficient in the sets and during the recovery phase to allow the muscles to receive their required nutrients and oxygen for the next set, as suggested previously by Holloway, Roche and Angell, (2018), so physiological factors such as stroke volume, cardiorespiratory fitness and heart rate has suggested to be improved during the course of this training program. 
HIIT training is incorporated into many individuals’ training regimes, due to time effectiveness and its physiological benefits when compared to other styles of training methods. It has shown to have great effects on individuals of many capabilities and populations and seen to have shown a positive effect on a 51-year-old male in this report, when analysing their data. To further this report, blood pressure measurements, body composition and strength tests should be undertaken to examine the full effect of a HIIT training program on a bike. 

Word count – 2576
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