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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.
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A report on the effectiveness of high intensity interval training on developing anaerobic fitness


Profile of the client

Information from the client profile (appendix 1) displays that client A is a twenty-five-year-old, female netball player and is highly involved in the sport with eight years training experience. Playing recreationally, client A competes in the regional league at an intermediate level, playing in one game a week. Along-side this, client A also has netball training once a week and weight trains once or twice a week depending on time availability and flexibility with full time employment. The client’s regularly played positions on the court are primarily wing attack (WA).
Upon speaking to client A, it is clear that the athlete wishes to develop their overall aerobic fitness during a game, to delay the onset of fatigue and allow the maintenance of their anaerobic performance, specifically relating to their repeated short sharp sprinting and running phases during a netball game. 

Before designing and implementing a training programme, suitable testing protocol and procedure (appendix 2) of the level 1 Yo-yo intermittent recovery test (YYIR) was carried out along-side a completed physical activity readiness questionnaire and consent form (appendix 3). With the client in full time employment, there was a shortage of time available for VO2max or lactate threshold testing in the laboratory, therefore the YYIR test was selected due to the little specialised equipment and space needed to conduct it, its ability to predict aerobic capacity and its ease to carry out. The test has been specifically designed to replicate team and field sports sprint-stop nature and accurately measures the chosen fitness component, making it a highly appropriate fitness test (Bradley et al., 2011). 
All testing protocol was then replicated and repeated post training programme implementation. This increases reliability of results and highlights any changes in performance. 
[bookmark: _Hlk2955926]Results from the test (appendix 4) showed the client reaching a level of 14.6 on completion of the test and covered a total distance of 680 meters. Using normative data from Bangsbo, Iaia and Krustup (2008), the distance and level achieved by the client placed them in the average rating performance group for women. The average rating performance group includes levels of 14.6 to 15.5 signifying that the athlete is at the lowest end of the group. 

Rational for training method inclusion 

Using all the information gathered, high intensity interval training was selected as the most appropriate training method. 
Research highlights (Milanovic, Sporis, Weston, 2015; Monks et al., 2017; Gillen et al., 2016; Weston et al., 2014) the superiority of high intensity interval training in developing VO2max and aerobic power when compared to continuous training, with greater VO2max improvements post HIIT training programmes in all four studies. Monks et al. (2017) study displayed significant aerobic improvements in as little as four weeks HIIT training. 
Along-side its effectiveness in developing the chosen fitness component, HIIT is also highly suitable and greater relates to team sports. Thomas et al. (2017) emphasises the large amount of short running and sprinting periods interspersed with brief rest periods during a netball game, with activity intensities changing every six seconds. As highlighted by Buchheit and Laursen (2013) HIIT involves short to long bouts of high intensity exercise combined with recovery periods, similarly simulating performance during match play. Accompanying this research (Thomas et al, 2017; Chandler et al., 2014; Kennedy, Appleby and Piggott, 2011) further convey that WA players average heart rates remain above 85% of maximum heart rate during game time and achieve a mean maximum heart rate of 182 beats per minute (bpm), showing the games high intensity nature, Buchheit and Laursen (2013) recommend that individuals spent large portions of HIIT sessions at 90% of VO2max, relating closely to the demands placed on the body during a netball match. 
Due to the levels of high intensity involved in HIIT, the total session time is extremely short in comparison to other training methods such as continuous training, causing it to be an extremely effective and efficient training method (Gillen, Gibala, 2014). Gillen and Gibala (2014) further explain that HIIT sessions with a duration of ≤30 minutes (including warm up and cool down) have displayed to improve oxidative capacity and exercise tolerance. With a shorter session duration, the client can achieve maximum improvements in a condensed training session, suiting their time availability and flexibility, ensuring no sessions are missed and overall development is not hindered. 

Summary of training programme and technology used

The programme designed (appendix five) took place over a small duration of four-weeks due to the limited amount of time available. Programme lengths greater than a month were not practical and although the time frame was limited and may have hindered the maximum amount of development that could of be obtained, it is clear from research (Funch et al., 2017; Hebisz et al., 2016) that aerobic performance improvement in trained athletes can be obtained over this short period of time. 
During the four-week HIIT programme, the athlete took part in three sessions a week. Previous studies (Funch et al., 2017; Hebisz et al., 2016; Ates and Cetin, 2017) which were successful in improving the aerobic fitness through HIIT often contained three sessions or greater a week, displaying that it provides the opportunity for overreaching and encourages adaptations to training. Although this overreaching is highly encouraged, overtraining must be avoided. Kilian et al. (2016) highlights that HIIT places a greater demand and stress on the body and increases rates of perceived exertion when compared to low intensity, continuous exercise, therefore it is crucial that we ensured adequate rest and recovery can take place between training sessions and that fatigue and the effects of overtraining such as exhaustion, sleep disruption and impaired immune system function are minimized (Selanni, Ryba and Leppaluoto, 2013). Along-side this, it is also important that the HIIT complemented their netballing performance in training and games as opposed to impairing it. Research (Sjokvist et al., 2011) studying the recovery times from HIIT sessions on performance displayed little difference between 24, 48 and 72 hours rest on performance measures, therefore a minimum of 24 hours rest between sessions was prescribed for the client. 
Following the recommendations from Buchheit and Laursen (2013) the three training sessions incorporated consisted of a HIIT short interval session, a repeated sprint session and a sprint interval session which all included short, maximal intensity work durations and were running based to ensure the sessions were sport specific. Further specified by Buchheit and Laursen (2013) shorter intervals are more suitable for running based HIIT sessions, for team sports and for trained athletes, therefore work durations selected during all three sessions exceeded no longer than twenty seconds in total. The shorter work durations also elicit greater aerobic capacity development when compared to longer work durations (four to five minutes) (Furguson et al., 2013). 
To measure the short work interval durations, an interval timer was used during all sessions. This provided concise and accurate set work and rest durations and in between set relief durations with no errors and notified the participant when to begin and stop exercising. 
During both the HIIT short interval session and the sprint interval sessions, passive recovery has been prescribed whereas the repeated sprint interval session involves an active recovery at 55% of VO2max. Passive recovery has been selected as it follows the highly regarded advice of Buchheit and Laursen (2013) and is convenient for the client as total session durations will be shorter, suiting their work schedule and commitments. 
The work intervals in the repeated sprint training session and the sprint interval session involved the athlete sprinting maximally. Thomas et al. (2017) highlights that netball players can have up to 81 sprinting bouts per game and 69 to 555 metres of total game running distance is sprinting, therefore maximal sprint intervals are deemed highly applicable. On the other hand, the work interval in the HIIT short interval session required the client to work at 100 to 120% of VO2max. Again, Thomas et al. (2017) explains that there are lower intensity activity periods during a match and total game running bouts equate to 143 to 1,758 over sixty minutes. The HIIT short interval session was selected to cover both sprinting and high intensity activity. With the results from the YYIR test, the participants estimated VO2max is 42.11 (mL/min/kg), predicted with research from Bangsbo, Iaia and Krustup (2008). Maximal heart rate has also been taken from the last level completed by the participant in the fitness test. With a close relationship between VO2max percentage and heart rate max percentage (Hui and Chan, 2006; Haff and Triplett, 2016: p563), all work intensities were calculated using the Karvonen method.  To ensure the client was training at the correct percentage of VO2max, heart rate whilst exercising was monitored using a polar chest strap worn by client A, synchronised to a polar watch worn by the coach. This provided feedback to the coach and informed the athlete if they must decrease or increase training effort to maintain suitable exercise intensity. 
To greater relate the client’s programme to the extremely demanding, short, sharp changes of direction carried out in a netball game (Thomas et al., 2017), the sprint intervals during the repeated sprint sessions included changes of direction. This change of direction was set at angles of 45° as it achieves the lowest percentage of fatigue response when compared to straight line running and angles of 90° and 135° (Buchheit and Laursen, 2013). These angles also closely imitate playing angles run during match play. 
To provide enough space to complete all sprints and allow for the changes of direction prescribed all sessions took place on a running track as space on a netball court is limited. Out of the various training surfaces, an athletic track closer imitates a netball court surface and have also been shown to allow greater power and strength production for athletes in contrast to wood or grass surfaces (Gokmen, Hurmuz and Cemil, 2017).
To further aid the clients training performance, thorough warm ups using the ramp method took place prior to all sessions. A meta-analysis conducted by Silva et al. (2018) highlighted that warm ups consisting of a five-minute pulse raiser followed by seven minutes of dynamic exercise displayed the greatest sprint ang agility performance when compared to other warm up techniques. 

Evaluation of intervention effectiveness and technology used

After the successful completion of the training programme, client A took part in YYIR test to identify any changes in aerobic capacity. Results displayed (appendix 6) that the athlete had improved their level achieved and distance covered in the fitness test, increasing from level 14.6 (680 metres) pre-training programme to level 14.8 (760 metres) post training programme. This score has increased the client’s performance rating from the lowest end to the middle of the average rating group (Bangsbo, Iaia and Krustup, 2008). This extremely positive outcome concludes that HIIT as a training method is extremely effective in developing aerobic performance. 
Although the client’s performance improved, larger increases could have been generated if the training programme was greater than four weeks. Published HIIT programmes that are successful in developing aerobic capacity (Arazi et al., 2017; Alonso, Fernandez and Guitierrez, 2017; Gillen et al., 2016) are of durations ranging from 6 to 12 weeks, signifying that a longer time spent training may have enhanced greater improvements for the client. Due to the limited time frame available, a four-week duration was selected, however if the process was to be repeated, the importance of periodization would be taken into greater consideration to allow for precise planning and timing to achieve desired results (Issurin, 2010).
Emphasising the importance of training periodization, the client conveyed that they felt physically and psychologically fatigued towards the final week of the training programme and found it difficult to maintain both HIIT sessions and netball training/match play. This fatigue may have been detrimental to the athletes training performance and their overall development. Incorporating periodization allows an athlete to peak at the correct time and avoid fatigue, injury and overtraining (Hartmann et al., 2015), therefore, greater training effort and improvement may have been achieved if the athlete had completed the programme during pre-season or just prior to the beginning of the netball league.
Working closely with the client provided immediate feedback relating to the session structure, specifically work and rest durations, sprinting and change of direction movements. The athlete expressed the similarities in the sprinting actions and change of directions prescribed to the movements carried out on a netball court, highlighting the close relationship between the programme design and the chosen sport. To further increase the programmes relatability to the chosen sport, game based HIIT sessions could be utilized in future if there were greater numbers taking part, as there was only one client, this was extremely difficult to implement. Researchers (Buchheit and Laursen, 2013; Baker, 2011) convey that game-based training is an effective conditioning tool for intermittent team sports and removes the predictability of traditional HIIT. Not only do the sessions improve the chosen fitness components, they can also increase decision making and game skills. Removing the predictability and routine of the sessions could also improve session enjoyment.
Rest times in the sessions allowed the participant to fully recover and ensure maximal effort was given during work periods. The repeated sprint interval session was established as the most difficult session and generated the greatest rates of perceived exertion. This may be due to it being the only session with an active recovery and the added stress of the changes of direction. There are several researchers (Thevenet et al., 2013; Lopez, Smoglia and Zavorsky, 2014; Michalik et al., 2018) who’s studies highlight the superiority of active recovery when compared to passive recovery in developing VO2max. Incorporating active recovery in all three sessions may have increased the client’s work effort and ensured they were maximally overreaching, generating greater overall improvements. To further emphasise the difficulty of the repeated sprint session and support the client’s feedback, the highest heart rate recordings were regularly taken from these sessions.
The technology used was extremely useful in aiding the client’s training. Although there is no available research on the use of interval timers in during exercise, extremely positive feedback was collected from the athlete. Reiterated from the participant, the interval timer provided a visual and audio aid during their sessions and they often focused on the sound of the timer as opposed to the physical and psychological elements of the training, pushing themselves until they heard the signals. It also provided great assistance for the planning of the sessions as the timer calculated the intervals with precision and accuracy, without the effects of human error. On the other hand, the heart rate monitoring for VO2max was not as successful as the interval timer. As recommended by De Pressemier and Martens (2018) the most accurate superior Polar H7 heart rate device was used but due to the short intervals never exceeding 20 seconds, there was a significant delay in the heart rate changes, often causing difficulty in determining whether the client was performing at the correct beats per minute to achieve their VO2max percentage. This may have had consequential effects on the overall improvement of the athlete if they were performing under their prescribed thresholds. Buchheit and Laursen (2013) express that setting exercise intensities using heart rate zones is greater suited to long interval durations due to the significant lag. They recommend that using speed or distance covered as a more accurate measure for short interval work intensities. For future use tracking devices, such as accelerometers and global positioning systems, to measure speed and distance could be considered (Wundersitz et al, 2015).
As the rest between sets were of a greater duration, these were accurately measured and monitored.
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Client profile (appendix 1)

Name: Client A
Age: 25
D.O.B: 13/05/93
Gender: Female 
Height: 5’3inch
Weight: 68kg 
Sport: Netball
Position: Wing attack (WA) and goal attack (GA)
Sporting playing level: Intermediate
Training years within the sport: 8 years competitively 
Training regime for current sport: Training once a week (Thursday) and a match once a week (Sunday)
Additional training along-side sport specific training: Weight training once or twice a week
Strengths of performance: Shooting when playing GA, strength and accuracy of passes, change of direction/movement on court
Weakness of performance: Power of jumps, maintaining high-intensity performance during quarters
Main training goals: To improve on court anaerobic fitness and aerobic fitness 
Addition sports played: None
Past injuries that have hindered/stopped training for durations greater than 4 weeks: None 
Current employment status: In full time employment (5 days a week)
Most preferred training methods/styles: Weight training, speed/sprint work and plyometrics
Biggest training barriers encountered: Time availability and flexibility with full time employment and daily life






Testing protocol (appendix 2)

Pre-test:
· A minimum of 24 hours rest is needed prior to testing 
· Athlete must not eat for a minimum of an hour prior to testing 
· Athlete should ensure they are adequately hydrated prior to testing
· Testing must take place at 2:00pm each testing day

Required equipment:
· Suitable facility – Non-slip, level flooring of 30m minimum
· Cones 
· Measuring wheel 
· YYIR test audio 
· Heart rate chest strap and monitor 
· Weighing scales 
· Performance recording sheet 

[image: Image result for yo yo intermittent recovery test setup]YYIR test protocol

· From Cone A (baseline cone), 5m must be measured using the measuring wheel and marked out with a cone (cone B). This is the individual’s recovery distance.
· From cone B (start line), 20m must be measured using the measuring wheel and marked with a cone (cone C). This is the individual’s running distance. 
· Once test configuration is set up, participant’s body weight is measured and recorded.  
· Heart rate strap is placed around the participants torso, just below the sternum and connected to the heart rate monitor. 
· Heart rate is measured pre-testing and recorded. Heart rate should then be recorded after each level has been completed.  
· Participant begins at start line (cone B) and YYIR test audio is started.
· When instructed the participant must run to cone C and arrive before the beep signal, immediately returning to cone B before the next bleep. 
· Participants have 10 seconds recovery where they must jog from cone B to cone A and return to cone B before commencing the next shuttle. 
· Participants must continue this process as the speed of shuttles increase in levels and increments. 
· Once the participant twice consecutively fails to reach cone C or cone B within the allocated time, they are withdrawn from the test.
· Once withdrawn, the participants test score is recorded. 






























Physical activity readiness questionnaire and consent form (appendix 3)

Personal details
Client name: Stephanie Harris
D.O.B: 21/01/94
Address: 23 Portfield Gate, Haverfordwest, Pembrokeshire, SA61 1EG 
Email: sharris21@gmail.com	
Phone number: 07780448290
Physical activity readiness 
Do you have any medical/health conditions?
YES/NO
If YES, please state: 


Has your doctor ever said you have a heart condition and that you should only do physical activity recommended by a doctor?   
YES/NO
Do you feel pain in your chest when you do physical activity?   
YES/NO
In the past month, have you had a chest pain when you were not doing physical activity?
YES/NO
Do you lose balance because of dizziness or do you ever lose consciousness? 
YES/NO
Do you have a bone or joint problem (for example back, knee or hip) that could be made worse by a change in your physical activity? 
YES/NO
Is your doctor currently prescribing medication for your blood pressure or heart condition? 
YES/NO
Do you know of any other reason why you should not take part in physical activity?
YES/NO
If YES, please comment:

If you answered YES to one or more questions:
You should consult with your doctor to clarify that it is safe for you to become physically active at this current time and in your current state of health.
If you answered NO to any of the questions:
It is reasonably safe to participate in physical activity.

Consent
I have read, understood and accurately completed this questionnaire. I confirm that I am voluntarily engaging in an acceptable level of exercise, and my participation involves a risk of injury.
Signature: S. Harris
Print name: STEPHANIE HARRIS
Date: 31/01/19





















Pre-training test results (appendix 4) 

Name: Client A
Date: 2/02/19

	Speed level
	Shuttle number
	Speed (Km/Hr)
	Level time (s)
	Accumulated distance (m)
	Cumulative time (s)
	Level completed

	5
	1
	10
	14.4
	40
	00:24
	

	9
	1
	12
	12.5
	80
	00.46
	

	11
	1
	13
	11.1
	120
	01.07
	

	11
	2
	13
	11.1
	160
	01.29
	

	12
	1
	13.5
	10.7
	200
	01.49
	

	12
	2
	13.5
	10.7
	240
	02.10
	

	12
	3
	13.5
	10.7
	280
	02.31
	

	13
	1
	14
	10.3
	320
	02.51
	

	13
	2
	14
	10.3
	360
	03.11
	

	13
	3
	14
	10.3
	400
	03.31
	

	13
	4
	14
	10.3
	440
	03.52
	

	14
	1
	14.5
	9.9
	480
	04.12
	

	14
	2
	14.5
	9.9
	520
	04.32
	

	14
	3
	14.5
	9.9
	560
	04.51
	

	14
	4
	14.5
	9.9
	600
	05.11
	

	14
	5
	14.5
	9.9
	640
	05.31
	

	14
	6
	14.5
	9.9
	680
	05.51
	

	14
	7
	14.5
	9.9
	720
	06.11
	X

	14
	8
	14.5
	9.9
	760
	06.31
	X

	15
	1
	15
	9.6
	800
	06.51
	X

	15
	2
	15
	9.6
	840
	07.10
	X

	15
	3
	15
	9.6
	880
	07.30
	X

	15
	4
	15
	9.6
	920
	07.50
	X

	15
	5
	15
	9.6
	960
	08.09
	X

	15
	6
	15
	9.6
	1000
	08.29
	X

	15
	7
	15
	9.6
	1040
	08.48
	X

	15
	8
	15
	9.6
	1080
	09.08
	X

	16
	1
	15.5
	9.3
	1120
	09.27
	X
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Training programme (appendix 5)
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Post-training test results (appendix 6)

Name: Client A
Date of testing: 6/03/19

	Speed level
	Shuttle number
	Speed (Km/Hr)
	Level time (s)
	Accumulated distance (m)
	Cumulative time (s)
	Level completed

	5
	1
	10
	14.4
	40
	00:24
	

	9
	1
	12
	12.5
	80
	00.46
	

	11
	1
	13
	11.1
	120
	01.07
	

	11
	2
	13
	11.1
	160
	01.29
	

	12
	1
	13.5
	10.7
	200
	01.49
	

	12
	2
	13.5
	10.7
	240
	02.10
	

	12
	3
	13.5
	10.7
	280
	02.31
	

	13
	1
	14
	10.3
	320
	02.51
	

	13
	2
	14
	10.3
	360
	03.11
	

	13
	3
	14
	10.3
	400
	03.31
	

	13
	4
	14
	10.3
	440
	03.52
	

	14
	1
	14.5
	9.9
	480
	04.12
	

	14
	2
	14.5
	9.9
	520
	04.32
	

	14
	3
	14.5
	9.9
	560
	04.51
	

	14
	4
	14.5
	9.9
	600
	05.11
	

	14
	5
	14.5
	9.9
	640
	05.31
	

	14
	6
	14.5
	9.9
	680
	05.51
	

	14
	7
	14.5
	9.9
	720
	06.11
	

	14
	8
	14.5
	9.9
	760
	06.31
	

	15
	1
	15
	9.6
	800
	06.51
	X

	15
	2
	15
	9.6
	840
	07.10
	X

	15
	3
	15
	9.6
	880
	07.30
	X

	15
	4
	15
	9.6
	920
	07.50
	X

	15
	5
	15
	9.6
	960
	08.09
	X

	15
	6
	15
	9.6
	1000
	08.29
	X

	15
	7
	15
	9.6
	1040
	08.48
	X

	15
	8
	15
	9.6
	1080
	09.08
	X

	16
	1
	15.5
	9.3
	1120
	09.27
	X
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Work duration 15 seconds (all out/maximal sprint)
Rest duration 10 seconds (passive)
Set duration 8 minute sets
Number of sets 3
Rest between sets 4 minutes @ 80-94 bpm
Work duration +10 seconds (all out/maximal sprint)
Rest duration 20 seconds @ 74 bpm|
Set duration 7 sprints.
Number of sets 3
Rest between sets 7 minutes @ 80-94 bpm
+*Sprints to be carried out at 45° angles veering alternately from left to right
Work duration 20 seconds (all out/maximal sprint)
Rest duration 2 minutes (passive)
Set duration
Number of sets 8 sprints
Rest between sets
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