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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. 
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	Generic Assessment Criteria 
	Marks available
	Marks 
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	1. Engagement with Literature Skills
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	4. Practical Application Skills
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	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)
	%
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Aim of study
The aim of the study was to implement a training method for an individual client over a period of six weeks to improve health and fitness outcomes. 

Client Profile
A 23-year-old female’s anthropometric measurements were height 172cm, weight 110kg. A full-time university student in their final study year attending online lectures three times a week. The client previously played for her university football team and would like to participate again as goalkeeper when safe to do so. The client is moderately active and, dependent on her university workload, tries to go out for a walk or run at least three times a week to work on her cardiovascular fitness. She went to the gym before they closed at least twice a week, to develop her cardiovascular fitness and her muscular strength and endurance. One of the technologies she has for everyday and fitness use is her Fitbit Ionic Version 72.19, which tracks activity levels, sleep, and heart rate. 

Pre- health screening prior to training intervention 
A pre-health screening was carried out which included a physical activity readiness (PAR-Q), and a health and lifestyle questionnaires. The client indicated she did not smoke or take any recreational drugs and only drinks alcohol a maximum of twice a month. The client’s goals are to lose weight, improve their cardiovascular endurance, along with improving sprint speed time and improving their football performance. 

The client showed no contraindications and confided they are currently taking sertraline to combat their mental health issues as well as having mental health support weekly. The National Institute for Health and Clinical Excellence suggests sertraline is slightly more effective for the treatment of mental health depressive disorder when compared to certain serotonin reuptake drug inhibitors (Cipriani et al., 2010).  This may help support training which includes using methods to combat and help mental health.  However trying to fit training into a busy schedule may impact on the client’s mental health as the client stated they were under stress due to academic workload, Covid and personal issues. There were no concerning variables regarding the client’s health and lifestyle questionnaire apart from them consuming an inadequate amount of fruit. 

[bookmark: _Hlk66820059][bookmark: _Hlk66819860]The client indicated they averaged 7-8 hours of sleep a day in line with the recommended daily hours of sleep for adults (Chaput, Dutil and Sampasa-Kanyinga, 2018). The client’s average resting heart rate (RHR) was measured at 64bpm which is in the ‘normal’ range for RHR of between 60 and 100beats/min.   Women can have a marginally elevated RHR compared to men as RHR can be genetically established, (Kenney, Wilmore and Costill, 2012, Nanchen, 2018 and Your heart rate, 2021).  The client’s BMI was 36.7 and their Body Fat percentage 38%. At the start of the programme, the client ran 5k as quickly as possible, with a time of 48minutes 7 seconds and an average pace of 9’46 minutes and recorded heart rate of 173 average beats per minute. The client also completed a 30-metre sprint, which was repeated three times; their best time was 5.1 seconds. This provides a base line which is important in a pre and post study, to quantify progress.

Fitness requirements to play football 
There are multiple attributes needed to become a successful football player, the physiological attributes include height, strength, power, cardiovascular endurance, agility, speed, power and acceleration, tactical attributes involve communication, vision, support play and technical defending include tackling, saving  and intercepting, technical attacking includes attributes such as shooting, passing dribbling and heading, and finally psychological performance contain concentration, motivation, determination and attitude (Berber et al., 2020, Cox, 2015).

When playing competitive football, players are regularly needed to play matches in short periods of time of each other, this gives the players’ limited time to recover between matches, which is on average 3-4 days. Therefore, creating the most suitable training intervention strategy, to minimise players’ neuromuscular and physical injuries in this short period of time becomes imperative (Trecroci et al., 2020).

Field sports for instance football have a characteristically stop and start nature, with certain aspects of various movement speeds, multiple changes of direction in a game as well as the implementation of fast decision making with a player’s individual skill and overall team skill and performance, which are all applied under team, game, and individual pressure as well as players fatigue (Baker, 2011). The nature of the movements in football requires the application and training of all three energy systems, the ATP-PC, Glycolytic/Lactic acid, and Aerobic systems, the stop and start nature of football implements an increase in anaerobic energy contributions, high-intensity aerobic power and conditioning can be crucial for success in football and various other field sports (Baker, 2011).

Evidence based training 
High-Intensity Interval Training (HIIT)
There are numerous advanced training methods in contemporary training programmes. One of the most popular and efficient methods is High-Intensity Interval Training (HIIT). Currently HIIT is regarded as the most effective method of improving cardiovascular and metabolic function, and associated significant health benefits of cardiovascular fitness improvement, which enhances physiological development, resulting in improved physical performance (Su et al., 2019; Roxburgh, et al., 2014). HIIT can be comprised and performed in a variety of methods and entails repeated short to long bouts of high-intensity exercise interspersed with recovery periods (Buchheit and Laursen, 2013, Milanović, Sporiš and Weston, 2015). 

Performing regular cardiovascular fitness and maintaining cardiovascular fitness has been demonstrated to improve an individual’s health and reduce the risk of diseases, such as cardiovascular disease, coronary artery disease, hypertension, stroke, and diabetes (Lippincott, Williams, and Wilkins, 2014). Studies from Milanović, Sporiš and Weston, (2015), and Hottenrott, Ludyga and Schulze, (2012), indicated that performing HIIT results in improvements in aerobic and anaerobic fitness, which leads to greater improvements in endurance performance when combined and compared to endurance training (Milanović, Sporiš and Weston, 2015). HIIT has been regarded as a time-efficient strategy to improve body composition (Maillard, Pereira and Boisseau, 2017). Additionally, young athletes may also benefit from HIIT as it requires a short amount of time to complete a session, which entails additional time for athletes to train for their specific sport or activity (Engel, et al., 2018). 

HIIT training has become increasingly popular in the sports science community for developing improved physiological adaptations and improve an athlete’s performance as well as characterising training protocols that enable athletes to maintain above 90 % of VO2max (v˙VO2max), for long periods. To enable an optimal stimulus to produce both maximal cardiovascular and peripheral adaptations, where the athletes spend a minimum of several minutes in each session in the athlete’s ‘Red zone’. This is a generic term that involves athlete’s achieving a minimum of 90% of the athlete’s maximal oxygen uptake(v˙V˙O2max) (Buchheit and Laursen, 2013).  

When creating a HIIT training programme, there are certain variables to consider. Physiological variables should be implemented to fully optimise and characterise the athlete’s training stimulus. The cardiovascular effort, anaerobic glycolytic energy impact, anaerobic impact and acute neuromuscular load and musculoskeletal strain should all be considered when contemplating variables to optimise the athlete’s programme and their training stimulus (Buchheit and Laursen, 2013).

A study by Krustrup et al., (2017) reviewed the health and fitness effects of recreational women football players aged 18-65 years old for two, one hour sessions for a period of 12-16 weeks.  They concluded frequent small-sided football training in women is as intense and an adaptable type of training that has a combination of HIIT, endurance and strength training, which therefore provides an optimal stimulus for the players cardiovascular, musculoskeletal, and metabolic fitness, showed significant beneficial impact on fat loss in women with fat loss results of 1-3kg.  (Krustrup et al., 2017).

Kilpatrick, Jung and Little, (2014), conducted research studying aerobic HIIT styled training and discovered indications of improvements in cardiovascular health, aerobic performance, and metabolic capacity, which are superior when compared to additional and more traditional continuous moderate-intensity exercise. However, the precise mechanisms of the beneficial HIIT adaptations are currently not yet entirely identified. However, may be in relation to training spend at or near their VO2max, cardiovascular and cellular signalling pathways and an increased higher degree of muscle fibre recruitment amongst others (Kilpatrick, Jung and Little, 2014). This endorses the choice of HIIT styled training as a useful intervention for this client who would need improved aerobic and cardiovascular health to participate in football. 

Eather et al., (2019) conducted a randomised controlled trial study evaluating the efficiency and practicality of an 8-week HIIT programme for 53 university students aged 18-25 years. The sessions of up to 3 times a week, lasted 8-12 minutes. Their results indicated a significant difference in cardiorespiratory fitness, muscular fitness. However, no significant difference was observed in body composition, anxiety, and perceived stress, although there were high indications of participants satisfaction, enjoyment, and perceived value (Eather et al., 2019). These high indications are important because they could help keep the participants motivated which may have a beneficial impact in the long term on the individuals’ body composition, anxiety, and perceived stress.

Weight loss
A study by Maillard, Pereira and Boisseau, (2017) found HIIT to be a time-efficient strategy in reducing fat mass, in particular abdominal and visceral fat mass. HIIT workload above 90% peak heart rate was found to be more successful in the reduction of whole-body fat loss (Maillard, Pereira and Boisseau, 2017).

Studies show when performing regular High-intensity interval exercise (HIIE), has a significant increase in both aerobic and anaerobic fitness. An accumulation of evidence on HIIE indicates that HIIE can be an effective exercise training protocol in the reduction of fat for overweight individuals, as well as being an economical method when compared to traditional aerobic exercise programs and minimum or no equipment needed (Boutcher, 2011). This is a further significant factor for the client who had limited access to equipment.

Training intervention methods
HIIT training was chosen as research evidence has proved it to be effective and particularly successful and efficient for Team and sports players and aiding fat loss in individuals. It is also appropriate for the client because it requires a short time to complete, making it easier to fit into busy schedules (Buchheit and Laursen, 2013). HIIT also can be performed without any equipment and done remotely which is especially important due to Covid as a HIIT workout can be done at home or outside.

The client’s training programme implements aspects to improve their playing performance, including sprinting, improving their fitness levels, cardiovascular endurance, strength, agility, and power.   The programme attended their psychological performance, their motivation and determination as these aspects will help improve the client’s performance. The client struggled to find time to work-out due to their academic studies, work-life, and the current government restrictions on gym closures, making it difficult to maintain their physical activity levels. Therefore, the training programme needed to fit around their studies and lifestyle. Gosselin, et al., (2012), led a study where participants performed five bouts of HIIT training and their findings indicated that HIIT performed at around 90% VO2max, was shown to not be more physiologically strenuous than steady-state exercise performed at 70% VO2max. This shows HIIT training can be used alternatively to steady-state exercise and is also less time consuming making it easier for people to fit into their schedules (Gosselin, et al., 2012).  

The six week programme included HIIT with short intervals performed four times a week. The sessions were performed on a grass field to try and mimic a football pitch. These sessions included the client performing 30-metre sprints, with a targeted work intensity of 100-120% of velocity at VO2max. Recovery duration was 20 seconds but changed to 15 seconds in week four till the end of the training programme of week six. The work duration goal was to be under 10 seconds. This was to be repeated 3 times over a 10 minute period. Recovery Intensity was expected to be between 60 - 70% velocity at Vo2 max, (VV02max) (Buchheit and Laursen, 2013). 

The training programme put demands on the anaerobic, Vo2 and neuromuscular system. This is important because research by Stolen et al., (2005), shows sprinting during a football game happens around every 90 seconds lasting an average of 2-4 seconds and players perform 1000-1400 short movements which change every 4-6 seconds, these include 10-20 sprints and High intensity interval running averaging every 70 seconds (Stolen et al., 2005). This makes it important for the client to train anaerobically, to strengthen the muscle fibres, improve lactate threshold and improve the players’ performance. 

Putting demands on the neuromuscular system as increasing the accessible force of muscular contraction in muscle groups, can improve players attributes including acceleration and speed, which overall can improve the players skills including sharp turns, sprinting, and changing pace in the game and one on one sprinting duels, A prevention of injury in football may also happen due to a higher maximal strength in upper and lower limbs (Stolen et al., 2005). An improvement in Vo2 can lower blood lactate concentrations because of improved recovery in HIIT training, increased Vo2 max can also lead to lower blood and muscle lactate levels, an increased dependence on the aerobic energy system with increased lactate removal and enhanced Phosphocreatine (PCr) regeneration, overall improving the client’s performance (Stolen et al., 2005, Tomlin and Wenger, 2001). 

Use of technology
The technology that was implemented in the HIIT programme was a Fitbit Ionic (version 72.19) to track the client’s data, including their HIIT workouts, time, distance, heart rate, workload, and intensity. The Fitbit App (version 3.39.2) was used to store and record the client’s data and to keep track of their progression. The Polar H7 Bluetooth HR Strap (Polar, Kempele, Finland) was implemented to record the client’s workout data, including their heart rate data, duration, distance, calories burned and average pace and speed of the individual. The Polar App (Version 3.4.8) collected and stored the data from the Polar H7 Bluetooth HR Strap.  

Results and Discussion
Table 1: Pre Data HITT results
	Pre Data Results 
	Weight 
	Body Fat Percentage 
	5K Run time
	30 Metre sprint time 

	
	110 Kg 
	38%
	48minutes and 7 seconds with an average pace of 9’46 minutes.
	5.1 seconds




Table 2: Post Data HITT results
	Post Data Results
	Weight
	Body Fat Percentage 
	5K Run time
	30 Metre sprint time 

	
	100kg
	36%
	42 minutes and 57 seconds with an average pace of 8’42 minutes. 
	4.8 seconds



These results show the training programme was successful in improving the client’s performance and meeting the client’s goals. There were significant improvements found in a reduction in body weight and body fat percentage, along with an improved 5k run time and 30 metre sprint time, the results are shown above in Table 1 and 2. These results were better than expected with improved sprint time, and a decrease in weight and body fat percentage. Maillard, Pereira and Boisseau, 2017, study is relative to the client’s results, as their study assessed the efficiency of HIIT in diminishing total, abdominal and visceral fat mass in 617 normal and overweight/obese adults. 

The improvement in the clients 5k time, showed the effectiveness of training programme. This is in line with Buchheit and Laursen, (2013) study which found maximal efforts with HIIT programmes, with the addition of sprints, resulted in an efficient and successful training programme for sports athletes (Buchheit and Laursen, 2013). 

The client found the programme tough but enjoyable as this type of training would improve their performance in football and improved their mental health and they felt they had more energy leading to an increase in productivity in daily activities. The client previously performed sprint training and HIIT training and said they found them physiologically demanding but enjoyable. They stated that this training programme gave them the knowledge and experience to greatly improve their performance. They also said that mentoring and support during the training programme was an important factor in maintaining motivation to exercise.

The client found that there were negatives and positives to the technology used. They found the data given and using technology a positive, as they found their performance improved due to knowing how hard they worked and how hard they needed to work obtain their targeted heart rate, and, in line with Wallen et al., (2016) the use of the monitor may be important as a motivational tool. However, they found the technology not always reliable as there were problems with the battery of the Fitbit ionic which placed unnecessary stress on the client but was ultimately resolved. 

Conclusion
Overall, the training chosen was the most suitable option because it targeted the cardiovascular, aerobic, and anaerobic fitness essential for proficiency in football because of the need for agility and pace that the game requires.  The client showed reduction in body weight, body fat percentage, an improved 5k run time and 30 metre sprint time, which supports the effectiveness of the training methods.  The use of fitness device was good for motivation which should help the client continue and maintain with the exercise programme. The client found a way to fit exercise into their schedule and without the need for equipment. This is important as the client expressed difficulties fitting training around their obligations as evidenced by Gosselin et al., (2012) who found that HIIT training was less time consuming and easier for people to fit around other commitments. 
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