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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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Variable Resistance Training with Resistance Bands on the Back Squat – SHSS6089
Client Profile
Gender: Male		Age: 21		Weight: 72.6kg		Height: 177.8cm
[bookmark: _GoBack]Client currently trains 6 days a week, with a split training programme of 3 days upper body, 2 days legs and 1-day aerobic. The client has been resistance training for approximately 18 months, however, feels a plateau with leg improvement; the client wants to increase leg strength and power without adding extra sessions. The subject lives a healthy nutritional lifestyle, however, does not stick to a strict ‘diet’. As the subject follows a strong fitness regime (key found in appendix 1) that’s efficient, the proposed plan will remain the same, however with changed made to the leg exercises. 
Variable resistance training (VRT) was the chosen advanced method to provide the client with the best possible results for improving leg strength and power. The aim of the current study mainly focused on variable resistance bands (VRB) on a free-weight barbell back squat. Strength and power define two key components of fitness and are vital for success in most sports (Joy el at., 2016). However, according to Joy et al., (2016) the rate at which power can be perceived is ≥ power in general. 
VRB have been used for many years; highly used for rehabilitation clinics for strengthening muscles, however in today’s world many athletes and trainers, elite and recreational are using VRB as an advanced form of training to improve strength, power and performance. The free-weight barbell back squat is a common exercise performed using VBR to enhance performance (Wallace et al., 2006). The exercise was performed using two resistance bands (RB), one band at either side of the Olympic bar; attaching to the barbell and the bottom of the squat rack; producing a greater amount of force during the upper phase and less during the lower phase of the movement. 
(Mina et al., 2014) Attaching the RB to a loaded barbell initiates pulling [down] on the bar; this causing the mechanical loading to shift, varying stresses within the muscles to alter during the lift, this can cause an ultimate effect of change within the movement patterns. Mina et al., (2014) explains, the variable loading coming from the of the band, depending on phase of the movement (creating greater force during the eccentric phase, with the force decreasing the lower the bar goes) causes the magnitude to change to loading characteristics of the lift, causing the neuromuscular system to work to a different demand than usual. RB can allow load manipulation, this being created as the bands increase resistance during the phases of the movement where the muscles produce their greatest amount of force and releasing, decreasing resistance during the phase where the muscles are found at their weakest point (Mina et al., 2014).
In a meta-analysis by Soria-Gila at al., (2015), critically reviewing numerous studies comparing VRT and traditional resistance training (TRT); found using VRT for ≥2 days a week for at least 7 weeks, was highly more successful in improving maximal strength when compared the TRT. When comparing non-trained and trained athletes, Soria-Gila and colleagues (2015) found there was no significant difference in improvements when comparing VRT and traditional training; however, when comparing results for trained athletes, VRT prove to show greater significance compared to traditional training.
Results (pre-training)
In order to determine whether VRT was the appropriate method for the client, tests were undertaken to compare pre and post training results to see the effectiveness. Prior to the first week of training the client undertook three tests to determine current levels of leg strength and power. These results were also used to determine training load within sessions and used as a comparison in compared to end of programme results.
Figure 1
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Training
*All relations to training programme lay in the attached appendices under appendix 2*
Prior to training, during the consultation with the client, it was discussed which exercises the client prefers while training; adding preferences into the programme was to keep the client intrigued and encouraged to give optimal performance when training. As the focus of the client was to improve leg strength and power, the programme (as found in appendix 2) refers to lower body days only; as the client didn’t want to change the upper body sections of their training.
Every session consisted of a variety of exercises (as found in appendix 2), a warm up and a cool down. The client undertook a RAMP warm-up consisting of 10-minutes aerobic exercise (client’s choice; stair-master, treadmill, cross-trainer or Wattbike), 5 minutes of stretching, and 3-4 activities activating the muscles used during the session; and a cool-down consisting of 5-10 minutes of ‘light’ aerobic exercise (perceived rate of exhaustion (RPE) <5; working from the BORG scale). Throughout the weeks of training the client undertook regular training for non-leg days; and throughout lower body days no new exercises where admitted which the client had not already practised; only the new methodology of RB. The brand of RB used within this study was ‘Perform Better’, there were two different (width) types of RB used during the study; 14mm and 22mm. 
Following guidelines from McMaster et al., (2010) used to determine the magnitude of tension the bands produce when stretched to a certain length. This was taken into consideration, along with the client’s height, where the bar would sit on the client’s rear shoulders, and how far the band would be attached from the floor. These factors where highly looked at and measured to assess how far the band would deform, which resulted in how much resistance the band would give. Throughout all squatting the client used the Olympic barbell weight 20kg – this weight was classed within the weight ‘added onto the bar’.
Post warm-up, squats were completed at the start of each session, this was to ensure the client had full energy to be training within zone 75-85% of 1RM. Rest intervals between sets lasts for approximately 30-90 seconds. Its highly noted due to some weights not able to be provided (i.e. 0.25) the weight at which the client worked to was the nearest weight possible; this meaning total load capacity may have fallen being slightly above a working zone (i.e. 70% 1RM) however, not too extreme to be classified as another zone.
Squatting Progression
Week 1: Session 1 and 2
	The undertook a practise set, using only a light weight and the resistance band; this initiated an understanding and hold of the bar with the bands on to ensure the client was not unfamiliar with the feeling during the first set. Post practise set, the client started trained at 75% 1RM (86.25). 60% of this weight was on the bar (69kg) with the additional 15-18% of weight coming from the RB (17-19kg); completing this exercise for 3 sets of 8 repetitions. 
Week 2
Session 1, the client undertook squats working at 75% 1RM; training the same velocity as week 1 (86.25kg), however, during this session the amount weight placed on bar decreased to 62.5kg (55%), leaving a greater amount of the force (20-21%) being produced by the tension through the RB (23-24kg). The client completed this exercise for 3 sets of 8 reps.
During this set the RB were placed around and under two weighted plates. This was done due to the height the bar (whilst on the client) being unable to stretch the bands enough to product the amount of tension which was needed. Using a thicker band would have produced a tension greater than needed.
Squats for session 2 week 2 consisted of the client squatting 75% of their 1RM (86.25kg); for this exercise 50% of the total load was applied by weights (57.5k), with 25% of load capacity being applied from the RB, producing the extra 28-30kg. The client completed this exercise for 3 sets of 8 reps.
Week 3
Total load for squatting in week 3 session 1 increased from 75% to 80% of 1RM (92kg). As the total load increased, the amount of forced produced by the resistance band decreased between 15%-18%, meaning the weight produced by the bands were 17-19kg and the total load added onto the was 75kg (adding up to 65% of total load). The client completed this exercise for 3 sets of 6 reps.
Session 2, when squatting the total load capacity stayed the same as week 3 session 1 (80% 1RM at 92kg), on this day the client proceeded with just below 60% of total load being weight added onto the bar (70kg) with the additional 20% (23kg) of the weight being produced by the bands. The cline completed this for 3 sets of 6 reps. Using the same approach as week 2 session 1 with the bands for this session, in order to create the appropriate amount of tension needed.
Week 4
Session 1; squatting; continuing training at 80% of 1RM, during this session dynamics of the exercise changed as 55% of the load was added onto the bar, weighing 62.5kg, with 25% of the load being produced by the bands, producing 28-31kg. The client completed this for 4 sets of 6 reps.
Session 2; squatting was continued with the client working at 80% of 1RM (92kg). During these sets the goal was to increase the load being produced from the RB to 30%, meaning the load being produced by the bands total up to 34kg; the rest of the load, 57.5kg (55%) was added onto the bar. The client completed this exercise for 4 sets of 6 reps. Attaching the band to a different angle on the squat rack allowed the client to produced greater tension from the bands as the deformation resulted in a greater stretch; giving the forced needed.
Programme progression for other exercises:
Weeks 1 and 2
Other exercises were placed within the programme to help increase/build the clients strength and power. Throughout weeks 1-2 the client completed each exercise for 3 sets of 10 reps; this excludes lunges, the reason being the client struggles with balance during this exercise; it was initially planned with a barbell, however, to benefit the client, the barbell was removed, and lighter weight dumbbells were used as a replacement. The client completed this exercise for 3 sets of 6 (per leg); this leaving for improvement by not only increasing weight but increasing reps and sets. During week 2, a super-set was adding into each session, this pushing the client a little extra in session, using the same muscle group(s) for two exercises with no rest break,
Week 3 and 4.
During week 3 and 4, to push the client, the reps increased for each exercise from 10-12. Super-sets were also added into this week of training. Improvements were showing within the client as reps and sets became easier, this resulted in the client increasing weight for certain exercises. To push the client to their pull potential in session an extra super-set was added to each session; increasing the intensity of the sessions overloading the muscle(s).
Goals for squatting throughout the programme was not focus on increasing the weight but however increase the capacity of tension which was being supplied by the RB. Squatting was the primary focus of the study, this the greater explanation, however other exercises were not neglected and were correctly executed and performed to the best of the client ability. 
Results (post training)
One-week post the four-week training programme the client undertook the same tests as prior to the programme; these results were compared to determine the effectiveness of VRB as an advanced method of training; results are as shown in figure 2.
Figure 2
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Comparing figure 1 and 2, results of the client pre and post training for strength show a conflict of interest; as the 1RM increased by 5Kg and the Keiser strength decreased by 25KG. An valued explanation for the 1RM to have increased (whilst the Keiser strength decreased); first time testing 1RM required a greater amount of trail of adding on appropriate weight for the client, meaning it took greater time and effort for the client to increase to the final result, causing fatigue within the muscles; whereas, second time testing, the client was able to start on a greater weight, adding appropriate amount to each rep until failure. Other values of low Keiser strength score could be a result of multiple factors (i.e. sleep, nutrition and/or delayed onset muscle soreness). As Soria-Gila et al., (2015) found, using VRT for strength can be effective when training for at least 7 weeks; this current study only lasted 4 weeks, according to Soria-Gila et al., (2015) it is unclear where VRT would be an adequate amount of time to see significant improvements.
Comparing results from pre and post training, its clear VRT had beneficially affected the client’s power; from three different aspects, Pk power and Pk force being ones to significantly increase within the short period of four weeks. Studies such as Wallace at al., (2006) who examined the effects RB had on force and power, using 10 recreational athletes; comparing TRT to VRT. Wallace and colleagues (2006) found a significant increased to Pk power and Pk force after using RB when compared to TRT. Joy et al., (2016) who tested power using the vertical jump found a greater increase power production following VRT when compared to the control group; joy et al., (2016) explained the new founded power production following VRT initiated from the greater neuromuscular demands; explaining the musculoskeletal system is capable of producing a superior amount of force when the muscle(s) is/are near resting length, when compared to the ‘sticking point’ in a movement (in the current study’s case, the squat), which is when the muscle are furthest away from their resting length. Joy et al., (2016) highlights following VRT its possible type 2 muscle fibres are recruited at a quicker rate near the sticking point (bottom of lift), producing the greater explosive power. This explaining the increase in Pk power and force within the client following 4 weeks VRT.
Previous research within the field show a conflict of results when referring to training with RB, studies such as Wallace at al., (2006) show an increase in power and force production, however studies such as Stevenson and colleagues (2010) found their results did not support their hypothesis of power, and force production increasing after using RB; they only found peak velocity during the eccentric phase significant increased after using VRT. Stevenson et al., (2010) explained this as, down to the fact of the greater force the band imparted on the bar, especially at the starting of the eccentric phase, where the bands produced their greatest amount of tension, causing the greater acceleration during the eccentric please. The Pk acceleration in the current study increased by 0.005, this is a very minor increase however there has been no significant different pre and post training. 
Results after 4 weeks of training show the client has made some improvements, especially with the power aspect, however, the strength results show conflict of difference, as previously stated many factors could have affected the Keiser strength results; if this method was to be completed again, adding in factors of working at a higher work %, focusing purely on strength (i.e. low reps; 4-6 of 4-5 sets) rather than within the hypertrophy range, where the current study focused at. It could also be beneficial if the programme lasted a longer period (6-8weeks).
Technology
Technology used throughout the study relied on 2 devises; mobile phone and Keiser machine. The mobile phone was used for two reasons, (1) calculator and (2) a mobile app. A calculator was used to find percentages of 1RM for training load throughout the sessions (i.e. 80% 1RM = 92kg); and an app known as ‘Strong’ was used to keep track of weight, reps and sets throughout sessions ensuring the client was not doing less than previous. The Keiser machine was used during both testing stages to measure leg strength and power.
Conclusion
The focus of this study was to influence the results after a four-week training plan of VRT on leg strength and power; the measures were taken through three tests which were completed and compared prior and post training. Throughout the programme the client used VRB which substituted a section of the submaximal training load, which was set per session for the back squat. Comparing and analysing results it’s been highlighted this advanced method worked best for power for this client. If the method was to be undertaken again, training at higher work loads would be more effective.
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Appendix
1. 
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	Upper
	Upper
	Lower
	REST
	Upper
	Lower
	Cardio


 
2. 
Week 1: 
Session 1
	Exercise
	1RM % Work Load
	Reps
	Sets

	Back Squats
	75% 1RM:
60% Weight
15% RB
	8
	3

	Lunges
	N/A
	6
	3

	Conventional Deadlifts
	N/A
	10
	3

	Leg Press
	N/A
	10
	3

	Leg Extension
	N/A
	10
	3

	Weighted Calf Raises
	N/A
	10
	3

	Single Leg Calf Raises
	N/A
	10
	3



Session 2
	Exercise
	1RM % Work Load
	Reps
	Sets

	Back Squats
	75% 1RM:
60% Weight
15% RB
	8
	3

	Stiff Leg Deadlifts
	N/A
	10
	3

	Leg Press
	N/A
	10
	3

	Leg Curl
	N/A
	10
	3

	Leg Extension
	N/A
	10
	3

	Squat Jumps
	N/A
	10
	3

	Smith Machine (SM) Seated Calf Raises
	N/A
	10
	3



Week 2:
Session 1
	Exercise
	1RM % Work Load
	Reps
	Sets

	Back Squats
	75% 1RM:
55% Weight
20% RB
	8
	3

	Lunges
	N/A
	6
	3

	Conventional Deadlifts
	N/A
	10
	3

	Leg Extension
	N/A
	10
	3

	Hip Abduction
	N/A
	10
	3

	Super-set:
· Leg Press
· Squat Jumps
	N/A
	10
	3

	Weighted Calf-Raises
	N/A
	10
	3



Session 2
	Exercise
	1RM % Work Load
	Reps
	Sets

	Back Squats
	75% 1RM:
50% Weight
25% RB
	8
	3

	Stiff Leg Deadlifts 
	N/A
	10
	3

	Super-set:
· Leg Press
· Squat Jumps
	N/A
	10
	3

	Leg Extension
	N/A
	10
	3

	Hip Abduction
	N/A
	10
	3

	Leg Curl
	N/A
	10
	3

	Seated Calf Raises
	N/A
	10
	3



Week 3:
Session 1
	Exercise
	1RM % Work Load
	Reps
	Sets

	Back Squats
	80% 1RM:
65% Weight
15% RB
	6
	3

	Romanian Deadlifts
	N/A
	12
	3

	Super-set:
· Leg Press
· Squat Jumps
	N/A
	12
	3

	Lunges
	N/A
	8
	3

	SM Seated Calf Raises
	N/A
	12
	3

	Leg curl
	N/A
	12
	3

	Leg Extension
	N/A
	12
	3



Session 2
	Exercise
	
	Reps
	Sets

	Back Squats
	80% 1RM:
60% Weight
20% RB
	6
	3

	Super-set:
· Conventional Deadlifts
· DB Stiff Leg Deadlifts
	N/A
	12
	3

	Leg Press
	N/A
	12
	3

	Hip Thrusts
	N/A
	12
	3

	Cable Squats
	N/A
	12
	3

	Leg extension
	N/A
	12
	3

	Calf Raises
	N/A
	12
	3



Week 4:
Session 1
	Exercise
	1RM % Work Load
	Reps
	Sets

	Back Squats
	80% 1RM:
55% Weight
25% RB
	6
	4

	Romanian Deadlifts
	N/A
	12
	3

	Super-set:
· Hip Thrusts
· Frog Thrusts
	N/A
	12
	3

	Leg extension
	N/A
	12
	3

	Super-set:
· Leg Press
· Squat Jumps
	N/A
	12
	3

	Lunges
	N/A
	8
	3

	Weighted Calf Raises
	N/A
	12
	3



Session 2
	Exercise
	1RM % Work Load
	Reps
	Sets

	Back Squats
	80% 1RM:
50% Weight
30% RB
	6
	4

	Super-set:
· Conventional Deadlifts
· DB Stiff Leg Deadlifts
	N/A
	12
	3

	Leg Press
	N/A
	12
	3

	Leg Curl
	N/A
	12
	3

	Super-Set:
· Hip Thrusts
· Frog Thrusts
	N/A
	12
	3

	Weighted Calf Raises
	N/A
	12
	

	SM Calf Raises
	N/A
	12
	3
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strength and power. These results were also used to determine training load within sessions and

used as a comparison in compared to end of programme results.

Figure 1
Tests 1IRM Keiser Strength Keiser Power
Result: 115kg 280 Peak (Pk) Power: 1095.5
Pk Force: 1123.6
Pk Acceleration: 1.191
Training

*4ll relations to training programme lay in the attached appendices under appendix 2*

Prior to training, during the consultation with the client, it was discussed which exercises
the client prefers while training; adding preferences into the programme was to keep the client

intrigued and encouraged to give optimal performance when training. As the focus of the client
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prior to the programme; these results were compared to determine the effectiveness of variable N
resistance bands as an advanced method of training; results are as shown in figure 2.
Figure 2
Tests 1IRM Keiser Strength Keiser Power
Result: 20Kg 255 Pk Power: 1167.5
Pk Force: 1307.4
Pk Acceleration: 1.196
‘When comparing figure 1 and 2, results of the client pre and post training for strength show a
conflict of interest; as the IRM increased by 5Kg and the Keiser strength decreased by 25KG. An -
- ] + 100%
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