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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 (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 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 23/3/18
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Evaluation report on the use of Heart Rate Variability as a tool to measure over training in a 6week strength training plan

Client profile
A well trained male that has been training for over 5 years looking to maximise upper body hypertrophy through resistance training, while maintaining and possibly improving fitness levels. With a 6 week window to maximise training before personal commitments will limit training, the ability to make the most of this period without overtraining is important. Measurements of the client were recorded before the first day of training. Height, weight, body fat percentage, chest diameter, upper arm diameter, forearm diameter and neck girth were all measured. The client would also be using a smart phone application called HRV4Training, this application would record his heart rate (HR) and the heart rate variability (HRV) daily through the use of the smart phones camera. The client began measuring the HR and the HRV a week before training began to establish a baseline in the root mean square successive difference (rMSSD) and the HR. This will guide the participant to how he should train on this particular day. If the values are below baseline in the morning measurement it would be recommended to ease the intensity of the days workout, where by if the values were at or above baseline measurements the days workout should be maximal.     

Rationale 
With the client wanting to maximize hypertrophy through resistance training it is suggested by American College of Sports Medicine (ACSM) that advanced training participants looking to train for hypertrophy, should aim to train 4-5 times a week. Higher volume, multiple-set programs are recommended by ACSM for maximizing hypertrophy. Seynnes, de Boer and Narici, (20007) second the ACSM guidelines and add that hypertrophy can be seen within 3 weeks of strength training. One major issue with training for 6 weeks with little rest could be overuse injuries. As is reported by Kuipers and Keizer (1988) and Lehmann, Foster and Keul (1993) overtraining injuries can take months if not years to fully overcome time this participant does not have. Adding in daily stresses, fatigue, prior sporting exposure, any prior injury’s and the participants biomechanical makeup Gisselman et al., (2016) suggest that these could all be factors in failu to recover. Gisselman et al., go on to explain how this can be monitored through the measurement of HRV. “HRV may be modulated by and represent changes of autonomic nervous system (ANS) activity in response to a developing overuse injury. When the balance between somatic tissue degradation and repair shifts the conditions of somatic tissue under loading to an abnormal inflammatory response, this may require increased ANS activity at the site of developing injury. Through dynamic communication pathways involving the central nervous system and hypothalamic–pituitary–adrenal axis, this change in ANS activity at the peripheral tissue may be represented in modulated HRV indices.” Suggesting that the ANS senses that there is damage to the somatic tissues that needs time to recover, reporting back to the central nervous system the autonomic regulation will adjust the HRV. The HRV adjustments will be seen at resting HRV reflecting decreased parasympathetic control and increased sympathetic nervous systems response. With the ability monitor HRV on a daily basis using an non-invasive tool through the use of an smart phone application will minimise the risk of injury and allow the participant to maximise training whilst minimizing the risk of overtraining. The measurements that will be looked at each morning from the smart phone results will be the rMSSD and HR. 
rMSSD is a time domain measure of heart period variability, this will be affected by the parasympathetic control and sympathetic nervous systems responses.         

Summary of program 
With no set days to train due to the training being guided from the morning HRV measurements, each week there would be 5 sessions needing to be completed, four gym based sessions with one pool based. Each session would start with a warmup that focused on the upcoming session. Each warmup would begin on a treadmill or an exercise bike for 5-8 minutes, the warmup will follow the RAMP (raise, activate, mobilize and potentiate) method.  Activating muscle groups that will be used in the session and increasing joint mobilization, building up the intensity of the movements to replicate what the session’s intensity will be like. The only exception to this warm up were during the swimming days. This was chosen by the client. Workout weight were set at 70-80% of one rep max. As the client was well-trained from previous training this would be entering a state of over-reaching without the risk of over training.   
 Examples of the workouts are shown in fig1 below.     



Results
Results of the pre six week training testing and the post training results are in the table below.  

	Pre-training testing
	Post-training testing

	Height
	200cm
	Height
	200cm

	Weight 
	104.3kg
	Weight 
	102.6kg

	Body fat %
	14.1%
	Body fat %
	13.7%

	Chest 
	104cm
	Chest 
	109.2cm 

	Upper arm (L)
	40cm
	Upper arm (L)
	41cm

	Upper arm (R)
	42cm
	Upper arm (R)
	42cm

	Forearm (L)
	32cm
	Forearm (L)
	33cm

	Forearm (R)
	32cm
	Forearm (R)
	34cm

	Neck 
	42cm
	Neck 
	43cm




With increase in most body diameter measurements results would suggest that six weeks of strength training has led to hypertrophy in the upper body. Added to the increased diameter of the upper body there was a decrease in the body weight as well as the body fat parentage. This would suggest that the participant has gained lean muscle. Below is an image of the overall baseline for the rMSSD (Image1) measurement. Along with the HR (Image2) taken from each morning’s measurements. The images show that the daily resting HR decreased from a baseline of mid 60s to the mid 50s within six weeks of training. The rMSSD has kept consistent with slightly better baseline readings showing in the last couple of days of the 6 week period. The decreased daily resting HR would suggest higher stroke volume in the participant. This would be a direct outcome of training. Image 3 shows how theHRV4Training smart phone applications uses the morning data to assess the participants injury risk. From using the application you can see from the image that the participant despite being well trained for several years was in the high risk category for the first two weeks of training. The following four weeks the participant did not re-enter the high risk category again. This shows that limiting training when the body is in need of recovery is important and key to maximizing training periods.            
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Technology used within the programme

The participant would be using the HRV4Training smart phone application each morning to measure HRV and HR. The HRV4Training application is available on App Store for £9.99. Each morning the client must use his smart phone camera to measure this. The measurement will be one minuet long followed by a series of questions regarding sleep quality, yesterday’s training and how the body feels today. There is also lifestyle questions that ask about travel, daily stress and alcohol intake. The applications will give the user a daily value with a suggestion if it is a normal value to the user or if it is a low value the advice will be to ease the intensity. This daily value is given by the assessment of physical condition along with the baseline reading of the rMSSD. 
Feedback from the client was that the smart phone application was easy to use and a good way to monitor training. But found that taking the measurement first thing in the morning was hard to remember. Taking a measurement instantly when the alarm went off gave some abnormal readings. The measure had to be redone in this circumstance.          


Evaluation

The intervention was to maximise a short strength training period of six weeks. Aiming for hypertrophy and general fitness with no injuries. This was done through monitoring the clients training load, with the use of HRV4Training smart phone application measuring rMSSD. Plews et al. (2013) states that the natural logarithm of the rMSSD is reliable and does not get affected by breathing patterns. With the application being used for a week prior to the six week training plan this gave us a baseline reading that we could use to determine any fatigue before it became a problem that could result in an injury. During the measurement for the rMSSD, HR will also be recorded. Average HR will show an increase if the client is over trained or injured. This is a key indicator of wellbeing and can be used to identify a trend in training. Ideally the client would see a gradual decrease in the average HR. this can be seen in image 2, with a gradual decrease from week 3 onwards.    
The client could have also monitored blood pressure (BP), as an increase in BP could also show signs of fatigue. BP monitoring was not used as HRV was deemed to deliver the needed results to control the risk of over training. 
With the client looking to over reach in the sessions but not over train the short term affects are similar there for the motoring would take place firs thing in the morning before any activity or training.     
The workouts consisted of mostly strength training sessions with a repetition range of 8 and 3-4 sets. This is in line with the ACSM guidelines. The rest period between sets was set at 1-2 minutes. The client would benefit more from the full 2 minute rest from research by Figueredo et al. (2016). Lemos et al. (2018) suggest that 90 seconds rest between sets promotes a post exercise hypotensive response in systolic blood pressure. This is needed as any shorter rest may promote further cardiac stress. O’Brian (2017) states that a training load that is too high could take up to twice as long to recover from when compared with an ideal training load recovery time. Meaning that an ideal load training program would need a 3 day recovery period, compared with an overloaded training period that could take over 6 days of recovery. As a result the time needed for adaption and improvement is less. Used correctly HRV monitoring can guide coaches and clients alike throughout a training program, limiting the risk of over training while keeping the client over reaching to reach the end goal.










	Workout – Chest / shoulders 

	Exercise 
	Reps 
	Sets 
	Rest 

	Bench press – 80kg
	8
	3
	1-2min

	Cable fly – 24kg
	8
	3
	1-2min

	Incline press – 70kg
	8
	3
	1-2min

	Dips – Bodyweight+20kg
	8
	3
	1-2min

	Decline press – 100kg
	8
	3
	1-2min

	Military press – 45kg
	8
	3
	1-2min

	Lateral rises – 15kg
	8
	3
	1-2min

	Floor press - 80kg
	8
	3
	1-2min



	Workout – Arms / Biceps & Triceps 

	Exercise 
	Reps 
	Sets 
	Rest 

	Tricep extensions  28kg
	8
	3
	1-2min

	Dumbbell curls  16kg
	8
	3
	1-2min

	Rope extensions 55kg
	8
	3
	1-2min

	Hammer curls  18kg
	8
	3
	1-2min

	Wide grip extensions 65kg 
	8
	3
	1-2min

	Rope curls 40kg
	8
	3
	1-2min

	Side tricep extensions 18kg
	8
	3
	1-2min

	Seated curls (Zbar) 50kg
	8
	3
	1-2min


	Workout – Back and Core

	Exercise 
	Reps 
	Sets 
	Rest 

	Cable X – 18kg
	8
	3
	1-2min

	Lat pulldown – 80kg
	8
	3
	1-2min

	Dumbbell row – 32kg 
	8
	3
	1-2min

	Upright rows – 30kg 
	8
	3
	1-2min

	Crunches  
	8
	3
	1-2min

	Ab wheal exercise
	8
	3
	1-2min

	V ups
	8
	3
	1-2min

	Close grip pulldown - 70kg
	8
	3
	1-2min

	Straight arm pulldown – 55kg
	8
	3
	1-2min

	Good mornings – 40kg
	8
	3
	1-2min


	Workout -  Legs 

	Exercise 
	Reps 
	Sets 
	Rest 

	Squat – 110kg
	8
	3
	1-2min

	Box jumps 
	8
	3
	1-2min

	Leg extension – 80kg
	8
	3
	1-2min

	Leg curls – 75kg
	8
	3
	1-2min

	Lunges – 50kg
	8
	3
	1-2min

	Calf rises 30kg
	8
	3
	1-2min

	Deadlifts – 120kg
	8
	3
	1-2min



	Workout – Swimming

	Distance 
	Rest 

	50m
	

	100m
	1min 

	300m X 2
	1min 

	500m X 2
	1min 

	300m X 2
	1min

	200m
	1min 

	50m - slow
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