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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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Effectiveness of Implementing A 6-week HIIT training Program to Improve Aerobic Capacity on a Recreationally Trained Male:

Client Profile: 
My client is a male, 35 years old retired rugby player who has decided to return to rugby for one more season. He predominantly played as a winger or outside centre, both positions which require explosive anaerobic power, along with a sound maximal aerobic uptake (Duthie et al., 2003). My client like many players in amateur and elite level rugby union will be reliant on his ability to maximise his speed, ability to change direction, strength and handling ability whether experiencing bouts of fatigue or not (Scott et al., 2003). Currently my client partakes in resistance training 4/5 sessions a week, along with regularly achieving his daily step count of 10000 steps. He is honest in his confession toward the lack of cardiovascular training he does above moderate levels but is committed to returning to play for a successful year post-pandemic. 

Below I have highlighted some key anthropometrical data points which allow us to set our expectations and understand the client a bit better. We have also conducted some pre-tests aimed at giving us a baseline of scores so following the implementation of our 6-week HIIT training plan we will be able to re-test to establish if the FITT principles of the program were sufficient enough to elicit the change we set out to achieve at the start of the program (Haff and Triplett, 2016). The tests conducted were aimed at assessing pre-program aerobic and anaerobic capacities relevant to rugby union (Billaut and Aughey, 2013). All consent verbal and written had been obtained by my client prior to any commencement of testing and as he was free from any contraindications to exercise at maximal intensity, we were able to proceed with the 6-week HIIT program.

Key Data/Pre-Tests:
Height = 1.68cm
Weight = 12st 7lbs
Age = 35 Years Young
Body Fat = 11%
Grip Strength = 56kg
Waist to Hip Circumferences = <0.90
Blood Pressure (Seated) – 116/72 mmHg
Non-smoker.
Non-Diabetic.
No underlying health issues. 
PAR-Q Completed.

Pre-program Resting Heart Rate (HR) = 53 BPM Average.
Heart rate max calculation = 220 – Age (35) = 186 HRmax for my client.
Table 1: Breakdown of Client HR zones by age applicable to training (Science for Sport, 2021).
	Zone
	Intensity 
	% of HRmax
	Beats per minute (bpm)

	1
	Very light
	50 -60%
	93 - 112

	2
	Light
	60 – 70%
	112 - 130

	3
	Moderate
	70 – 80%
	130 - 149

	4
	Hard
	80 – 90%
	149 - 167

	5
	Maximum
	90 – 100%
	167 - 186



Queens College Step Test (QCST):
The QCST is a sub-maximal test intended to measure an individual’s maximal oxygen uptake (VO2Max) in a safe method and was completed in a controlled environment prior to starting the method of training (Riebe et al; 2018). By evaluating my clients (VO2Max) using the QCST it will permit me to make comparisons of their results against normative values for their gender, and sex, whilst gaining a greater understanding as to what level of cardiorespiratory fitness they have prior to recommending the relevant HIIT sessions over the 6-week plan.
Men: VO2Max (ml/kg/min) = 111.33 – (0.42 x 160 HR) (bpm) = 44.1 ml/kg/min.
Table 2: QCST Normative Data for men (Riebe et al., 2018):
	Cardiorespiratory Fitness Classifications (VO2Max) by Age and Sex:

	Percentile
	Level
	Age Group
	Results

	60
	Good
	30 - 39
	45.2

	55
	Fair
	30 - 39
	43.8



My client’s cardiorespiratory fitness was recorded according to normative data among 55% of the percentile for his gender and age classification which highlights a FAIR comparison to the population (Riebe et al; 2018). While this test is not 100% precise it provides me with a reliable reflection moving forward.  

[bookmark: _Hlk65742477]30-Meter Sprint Gate:
20 – 30m time = Pre-program test time recorded at 1.26 seconds. 

The rationale for conducting this pre-test was due to the reliability and validity taken from (Mackenzie, 2005) who highlighted its importance of team sport athletes to develop their running speed. The development of speed by any athlete can be multifaceted controlled by our nervous system and brain. For any athlete to run faster they must be able to improve their ability of the leg muscles to contract faster (García-Pinillos et al., 2016). However, in unison both brain and nervous system must acquire an effect ability to control the more rapid movements required to generate the additional pace (Mackenzie, 2005). With the inclusion of speed testing throughout a season this allows the said systems to maintain their ability to continue to support the additional physiological requirements the athletes need to continue to run faster and perform better (Mackenzie, 2005). With sport, especially team sports heavily associated with power delivered at speed in many sporting movements and actions, this test holds sound rationale with its inclusion as it is a fundamental requirement of my clients chosen future ambitions and reasons for agreeing to undertake this program. 

5 Kilometre run: 
5k Run = 27:18 seconds.
Average pace = 5’min 25” sec. 

This test was conducted as aerobic fitness in team sports is key to performance capabilities and the ability to recover from bouts of high intensity efforts (Tomlin and Wenger, 2001). In team sports such as rugby and football a high level of aerobic capacity is vital with most outcomes in a game determined by how not only decisions or mistakes but how quickly the athletes can recover from high intensity segments (Mackensie, 2005). Not only that but the distance a player can cover during a game is also massively influenced by the aerobic fitness levels (Mackensie, 2005; Tomlin and Wenger, 2001).

HIIT Training:
[bookmark: _Hlk65500220]High Intensity Interval Training (HIIT) involves continually exercising workouts which can last from 30s > several minutes divided between one to five minutes of rest (Shiraev and Barclay, 2012). Various studies have looked at and included the HIIT intervention called the Wingate test which was first established in the 1970s (Bar-Or et al., 1977). Some of physiological benefits HIIT training can elicit are reductions in abdominal fat, also known as subcutaneous fat, total body mass and help both sedentary, recreational, and elite level individual all see enhancements in their VO2 max capacity (Perry et al., 2008). The literature is in unison that HIIT training also helps burn more calories along with increasing ones resting energy expenditure (King et al., 2002). Fennell and Hopker (2021) summarise the intended outcome of HIIT training as designing a session which permits a large proportion of the total workout spent in the “red zone” i.e. (above the critical power, lactate steady state or >90% of VO2max). According to Buchheit and Laursen (2013) there is solid basis linked with exercise being performed at higher intensities, produces an enhanced activation of sensory transduction pathways related to certain responses at a molecular level. This in turn would then create a greater production of those properties (Cofey and Hawley 2007; Fennell and Hopker (2021). Whilst the ability of trained athletes to encounter benefits towards their performance in most elite sports is well documented it is the popularity and inclusion of HIIT training on recreational and sedentary individuals which can produce influential benefits (Milanovic et al. 2016). 

When putting together and prescribing a HIIT session there are roughly nine variables which can be used/amended to influence the effects of the session. Ultimately, the intensity and duration of the effort put in and the rest recovery ratios are going to be key influences on any program prescribed by your health professional (Buchheit and Laursen, 2013; Haff and Triplett, 2016). Also, considerations such as number of intervals performed, session and between-session rest times and intensities will be key to governing the overall volume of work performed Fennell and Hopker (2021). Which method or form of equipment will be used to perform the session, will it be cycling, running, linear or incline work, and or running which involves changing of directions? The interest in the research filed on these properties can somewhat be limited. However, what is established is that these do signify importance when prescribing and programming HIIT sessions to athletes involved in team sports (Buchheit and Laursen, 2013). The management and adjustment of each variable listed in separation can create an influence on both metabolic, cardiopulmonary and/or neuromuscular responses in inviduals (Buchheit and Laursen, 2013). This is supported by Reuveny et al (2020) who identified current research confirming HIIT training where an individual undertakes episodes of high-intensity work combined with rest periods at a lower concentration/complete rest, can create an effective stimulus in increased levels of mitochondrial capacity. 

Summary of Program Rationale:
The Rationale for the program design implemented for my client was based around the literature by Baker (2011) who helped athletes develop explosive episodes that are staggered and occur at impulsive moments during team sports and individual events lasting between 4-10 minutes without rest i.e. MMA. Sometimes it’s the athletes/person ability to execute a certain task under fatigue which can be very complex if physically you cannot process the decision or action which needs to take place during those times. Choosing a program for my client which involves continuous aerobic training for 20-30 minutes or longer is not fairly unproductive in elite team sport players due to this type of exercise training is unable to account for the sudden fluctuations in direction, speed and time spent in the maximal exertional levels which realistically take place in a match / game situation (Baker, 2011; Newton, 2010). Hence the continuous approach towards aerobic training regardless of difficulty prescribed has been seen to be not as relevant or specific in improving the needs or team sport athletes (Baker, 2011; Chéilleachair et al., 2017).

Maximal Aerobic Speed (MAS) and time consumed at or above 100% MAS seems to be a crucial influence in developing athletes’ aerobic power (Baker, 2011; Dupont et al., 2011). It has been established in the literature and professional field that getting team sport athletes to perform several short intervals at >100% MAS elicited a greater stimulus in improving aerobic power than the above-mentioned method (Baker, 2011; Dolci et al., 2020). Training at one intensity for the duration of the interval session i.e. 100% was also deemed not as effective but still deemed relevant with the conscious to progress (Baker, 2011; Haff and Triplett, 2016). So for my client to improve his aerobic capacity to better prepare himself for return to play the desired training intensity has been set to be around 100% MAS for single short speeds accompanied with short passive rest periods (Baker, 2011). This rationale and implantation are based upon the literature and evidences that have demonstrated this intensity allows for a greater supramaximal training stimulus compared to 90%,100%, and/or 140% MAS (Baker, 2011; Warr-di Piero et al., 2018). However, in my client’s case supramaximal training would be a progression from the 100% MAS sessions following completion of 6-week program.  Below is a tabled structure of the HIIT session my client will follow for the 6-week duration. I have implanted the method of maximal aerobic grids based on my clients’ previous distance completed during a 5-minute run test. 

Table 3: MAS calculation for my client (Baker, 2011).
	Client
	5km Distance Completed 
	100% MAS = Mean distance / 300s
	120% MAS = m/s

	
	1.08km
	3.36 m/s
	4.03 m/s



The method of Maximal Aerobic Grid set up consists of concentric rectangular shaped set ups with the longer side set at 100% MAS and the shorter sides distance set at 70% MAS for my client’s calculation (Baker, 2011; Science for Sport, 2021). This is based off the rationale and calculation set out by Baker, (2011) for team sport athlete/groups. To complete the full grid, it will take 1-minute, with each side taking 15 seconds to complete. Based on the recommendations by Baker (2011) my client should follow the following below parameters for his grid sessions. 

                                                                                  57m


                                                        40m


Figure 1: MAS Grid for client sessions: Client = 57m@100%: 40m (70% passive rest).

As you can see from Figure 1 my client runs 57m in 15 seconds across the long side of the grid which is followed by 40m down the shorted side and this is repeated without pausing for 5-minutes, continuously (Baker, 2011). It will take my client 1-minute to complete one full lap of the grid and I have prescribed 1-3 sets in the progression table below for him to follow over the 6-weeks. The following recommendations although researched from the literature reflect his own personal MAS abilities. The client is not permitted to accelerate toward the 70% end point to get a head start on the more difficult part (100% MAS) side of the grid. He will have to briefly pause at the start position on the longer distance part of the grid (Baker, 2011). The practical implications and set up of this type of HIIT session is quite straightforward with plenty of open green space in the vicinity of my client’s property, along with four makers once measured out. 

Table 4: Summary of HIIT session week by week frequency, intensity, duration progression grid (Baker, 2011; Haff and Triplett).
	Week
	Duration (mins)
	Frequency
	MAS %Intensity / recovery
	Sets / Rest

	1 - 2
	15
	1/2
	100% / 70% passive
	2 x Grids / 2/3 min rest between sets

	3 - 4
	15
	2/3
	100% / 70% passive 
	3 x Grids / 2/3 min rest between sets

	5 – 6
	15
	3+
	100%> / 70% passive
	3 x Grids / 2 min rest between sets



Technology Inclusion:
My client was given a Polar Bluetooth H7 Heart Rate Monitor ID:3F277916 chest strap to record his heart rate and time spent in zone 5 during his sessions. This was to ensure the data collected was as accurate as possible and information could be stored and logged on the mobile application which was also requested to be downloaded for the 6-weeks. I gave my client strict instructions to ensure the electrodes were too be moistened properly for the device to be paired correctly to their phone. The rationale behind implementing this type of chest strap was because it is has been document by Montes and Navalta (2019) to be both valid and reliable in the field at collecting data from individuals who partake in various assessments of fitness, evaluation of athletes and different settings of exercise intensity which are associated with HIIT training.



Critical Evaluation: 
Post-Program Results:
5k Run = 25:54 seconds.
Average pace = 5’min 10” sec. 
Time Improvement = 1min 24sec reduction in time.

30-Meter Sprint Gate:
20 – 30m time = Post-program test time recorded at 1.24 seconds. 
Time Improvement = 0.02sec. 

Post-QCST Results:
VO2Max (ml/kg/min) = 111.33 – (0.42 x 156 HR) (bpm) = 45.8 ml/kg/min.
Total Increase in sub-maximal VO2max values = 1.7 ml/kg/min. 

Table 5: Total week by week time spent in red zone taken from Polar HR App:
	Week
	Total Time Spent in Red Zone:
	Average HR (bpm):

	1
	06:02sec
	185

	2
	18:06sec
	181

	3
	21:48sec
	177

	4
	22:15sec
	174

	5
	23:59sec
	170

	6
	24:19sec
	165



The results show a clear indication that the session goals set out at the start of the program have been achieved in some respect. An admission I must document which my client advised me that he was unable to achieve a target of 3 sessions a week as set out in (Table 4). However, following the first week he was able to maintain his two sessions a week which were fitted in around his everyday life and training. Upon re-testing my client saw improvements in all post-test carried out following the 6-week program. His time spent in the “red zone” recorded on the polar HR strap showed gradual increase once my client was familiar with the set-up and understood the demands of the sessions. Upon completion of the 6-week program his average HR was recorded at 165bpm which suggest in relation to (Table 1) we would look to start progressing the program by either increasing the weekly session to 3 or adjust the MAS% intensity, and/or reducing recovery allowance. Mitigating factors to not achieving the required weekly sessions have been documented by my client to have been weather, and family commitments, along with prioritising a home resistance session over the HIIT session.  Upon reflection the session time could have been reduced initially to 10-minute sessions. However, given my clients goals I felt it was applicable to set out a clear plan to achieve the physiological changes intended by following this method of training. A study by Bucheit and Lauren (2013) looked at various HIIT sessions and outcome of anaerobic glycolytic energy contribution to the various methods, with its part conclusion that shorter sessions i.e. 15sec similar to this program, and change of directional components as in turn or grid format elicit greater blood lactate responses along with shorten time to exhaustion. However, it is likely to also place an increase in mechanical demands due to the recurrent accelerations involved whilst performing directional, stop/start session (Haydar et al., 2011). This was evident as the weeks went on with my client given the results documented followed the completion of the plan. A study by García-Pinillos et al (2016) looked at the effects HIIT training had on 16 recreational trained male’s muscular power. The subjects were split in to 2 groups with the control group (CG) required to proceed with their normal training plan, whilst the experimental group (EG) only continuing with swimming and cycling, along with an adapted running plan. Following the sprint distance and vertical jump ability pre-post it was the EG who saw overall changes and improvements over the 5-week HIIT based running plan. Although no significant differences (p=0.05) the improvements were possible discussed to be caused by improvements to the neuromuscular characteristics transferred muscular power, and work efficiency (García-Pinillos et al., 2016). 

Alternatively, Julio et al (2019) produced their key findings on 11 endurance runners and 10 rugby players with the study highlighting a decrease in time to exhaustion, and improved CV markers by the prescription of HIIT protocols using comparative individualised session prescription based off their MAS in these athletes with different ASRs (Anaerobic speed reserve). As a result of HIIT training aerobic and anaerobic fitness was said to improved contributing to as mentioned above a decreased time to fatigue. However, the study does not state if these were elite or recreational (Julio et al., 2019).

Conclusion:
The benefits of various HIIT methods are likely to be more substantial in untrained or recreational trained individuals rather than elite as the higher trained individual has less expansion in terms of aerobic / anaerobic power along with seeing improvements in their VO2max capabilities than recreational athlete (Baker, 2011; Tomlin and Wenger, 2001). Ultimately most variations and adjustments made to HIIT training are likely to successfully place stress on the aerobic energy system (central and peripheral) characteristics, with some being related to a large anaerobic glycolytic energy involvement. Knowing your sport and athletes are key to a successful outcome (Baker, 2011; Buchheit and Laursen, 2013; Dolci et al., 2020; Haff and Triplett, 2016; Milanovic et al., 2016).
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