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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
Introduction
Resistance training has become a popular method of training over the last few decades, being used regularly for hypertrophy and strength development (Figueiredo et al, 2018). However, it can also promote numerous health benefits, for example, improved cardiovascular function, insulin sensitivity, and muscle quality (Figueiredo et al, 2018). 
Several different resistance training methods are used within strength and conditioning to improve strength and power (Riviere et al, 2017). Variable resistance training (VRT) is one method which is becoming increasingly popular. VRT uses elastic bands or chains attached to both ends of a barbell to alter the kinematics of the lift (Riviere et al, 2017). McMaster et al (2009) describe VRT equipment as an external resistive load throughout the range of motion of an exercise. 
When using free or machine weights for training, the amount of resistance within the joints is constant throughout the exercise. However, VRT with either elastic bands or chains reduces the resistance at the weakest points in the movement and becomes raised at the stronger points (Kashiani et al, 2020). 
Riviere et al (2017) state that during any exercise which has an ascending strength curve, a phase of deceleration occurs at the end of the concentric part of the lift. During this time the muscles are not contracting optimally to help the weight to stop. Riviere et al (2017) maintain that variable resistances produced using elastic bands enable athletes to overcome the deceleration phase which allows them to operate near maximal levels through a greater range of movement. This creates a greater load and training stimulus. 
Wallace et al (2018) describe how there are four mechanisms which would contribute to the increase in performance seen within VRT, namely applied resistance matching the strength curves of multi-joint exercises, greater eccentric loading and subsequent higher concentric torque, altered time under tension, and preferential adaptations to type II muscle fibres. 

Rationale
Haff and Triplett (2016) explain that during a back squat the greatest muscle force produced occurs at the top of the movement and the least amount of force occurs at the bottom. VRT aims to reduce resistance at the bottom of the squat and increase the resistance as the squat ascends from the bottom. 
Wallace et al (2018) states that VRT has shown to increase short and long-term performance parameters, therefore its use is increasing amongst athletes who wish to improve performance or rehabilitate. Joy et al (2016) expand on this by stating that increases in strength can be seen with band tensions of 15-35%, whereas, power has been increased using tensions of 20-35% (Joy et al, 2016).
There is a large amount of research into variable resistance training using both elastic and chain-based methods (Anderson et al, 2008; Kashiani et al, 2020). Anderson et al (2008) carried out a study in which 44 traditionally resistance trained subjects took part in a 7-week VRT programme using elastic bands. Assessments of strength, power and body composition were taken as baselines. The experimental group performed upper and lower body exercises, the lower body exercises included- back squat, power shrug, Romanian deadlifts and walking lunges. Subjects performed 3-6 sets, 2-10 repetitions for three sessions a week. The weight was at 72-98% of 1RM back squat, with 20% of this tension coming from elastic bands. Anderson et al (2008) found that the use of elastic bands combined with free weight improved strength by 16%, whereas, the free weight only group only improved their strength by 6%. Power demonstrated a significant increase (<0.05) in the elastic band group in comparison to the free weight only group.  
Similarly, Kashiani et al (2020) studied the effect of free weight with chains (WC), free weight with elastic band (WE) and free-weight only (CG) on fifty healthy but untrained males. The study involved two training sessions per week for 12 weeks. With a high intensity of 70-80% of 1RM and three sets of 8-12 repetitions. Approximately 35% of the resistance came from the chain and elastic bands. Following the intervention, both the WC and WE groups showed significant improvements in comparison to the CG. WE also showed to have a greater increase in maximal strength and endurance compared to WC. Although this study was shown to work, as the participants were untrained it would be likely that they would benefit from the use of any training and therefore this is not as applicable to the trained population. 
Martinez-Gomez et al (2019) explain that strength and power recorded in a squat have been related to several sporting actions such as jumps, accelerations and some weightlifting exercises. They go on to discuss how most CrossFit WODs involve one or more of these actions and therefore, they believe that the squat could be used as a predictor for CrossFit performance with exercises which involved the lower limbs. Therefore, with experience in resistance training adding elastic bands to this may help to improve the 1RM back squat of the client whilst also improving power of the legs. 
Research into which method of VRT is still unclear, however, with the equipment the client had access to during this study led to it being conducted using elastic bands. 

Client Profile
The client for this training programme is a 26-year-old healthy male (height: 178cm, weight 86.5KG) with no previous lower extremity injuries. He is a non-smoker and does not drink alcohol. He has 7 years of resistance training experience and trains 6 days a week, this including CrossFit and self-programmes resistance training sessions. However, the client has never taken part in variable resistance training before. 
The client has had a 1RM back squat of 135KG for 3 months and feels that although the training he is doing is improving all other aspects, the goal of a greater 1RM back squat is not being reached. Achieving a greater result for this would benefit him in many of the movements used within CrossFit, for example, thrusters and cleans.  
The client wants to compete in CrossFit with two qualifier competitions starting in April. His goal for this year is to complete these qualifiers and reach one of the finals. As previously stated, VRT has shown to have significant benefits on strength and power, therefore, this type of training method was chosen to help the client reach his goals. 

Training Programme
Following a needs analysis of the individual, a training programme was able to be completed. This training programme focused on the correct exercises and training frequency, including load and rest, which was required by the client to enable them to reach their goal (Haff and Triplett, 2016, p.467).
Studies into VRT are usually carried out over a 12-week period (Kashiani et al (2020), therefore, a 12-week training programme would be preferable for this type of method. However, as there is a lack of time for this study, a 7-week VRT training programme will be carried out. As previously stated, Anderson et al (2008) carried out a 7-week VRT programme which demonstrated significant improvements. 
The self-programmed resistance training was made into an upper body block, this ensured that there was no contributing effect to the results of the programme. 
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	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	1
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT1
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT1
	Rest Day

	2
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT1
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT1
	Rest Day

	3
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	Rest Day

	4
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	Rest Day

	5
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	Rest Day

	6
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	Rest Day

	7
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	CrossFit
SPRT
	CrossFit
	CrossFit
VRT2
	Rest Day



Table 1: Weekly Training Schedule *SPRT – Self-programmed resistance training, VRT1 – Variable resistance training session 1, VRT2 – Variable resistance training session 2.


	Warm-Up Exercise
	Duration

	Assault Bike:
20 seconds moderate-high intensity
40 seconds low-moderate intensity
	5 minutes total

	Banded monster walks
10 steps – forwards and backwards
	

	Banded side steps
10 steps each way
	

	Spiderman with T-Rotation
	1 Minute

	Inchworms
	1 Minute

	Barbell Warm-Up
12 Squats with empty barbell
5 squats building up in weight; adding a maximum of 10KG each time
	


Table 2: VRT Warm-Up 
	Exercise
	Quantity

	VRT Session 1:
4X6 @ 80% 1RM
Approx. 20% from elastic bands
3 minutes rest between each set
	Weeks 1-2
2 sessions per week

	VRT Session 2:
5X5 @ 80% 1RM
Approx. 30% from elastic bands
3 minutes rest between each set
	Weeks 3-7
2 sessions per week


Table 3: VRT sessions

Results
Baseline tests were carried out at a re-test session after the 7-week training programme. 
The 1RM back squat was carried out, with the participant having 2-3 minutes to rest in between each weight. As one weight was completed successfully, more weight would be added. This was increased by no more than 10KG at a time. Weights were provided with the minimum weight being 0.25KG, this allowed for a true 1RM to be performed. The results showed an increase in 1RM back squat by 10KG (7.4%). This is a significant increase for a 1RM. 
The results from the TANITA however, shows a decrease in muscle mass in the legs. Previously the client followed a very strict diet and counted macronutrients, ensuring he achieved the correct fats, protein and carbohydrates for his weight and training intensity. At re-test the client commented on how he had not kept to such a strict diet over the previous weeks due to commitments with work and not having time to plan and prepare meals. Although he did try to keep to a healthy diet during this period. 
	
	Left Leg MM
	Right Leg MM
	1RM Back Squat

	Baseline
	11.6KG
	11.5KG
	135KG

	Re-Test
	11.1KG
	11.1KG
	145KG


Table 5: Re-test Results

Critical Evaluation
The purpose of this study was to provide a client with a training programme which would help him increase his lower limb strength, specifically his squat strength. From the result of this training programme the clients 1RM back squat increased by 7.4%. This is a greater increase than what was expected as the programme was shorter than most other training programmes (Kashiani et al 2020; Shoepe et al, 2011). Due to personal reasons the client had to return home for one week and therefore was unable to complete the VRT due to equipment availability, however they were able to complete a similar session using just weights. 
There are limited recent up to date studies which are accessible and use elastic bands along with free weight for a training programme to improve strength and power. Therefore, there was a need to use older studies to allow comparisons and a training programme to be made.
During the first two weeks the client was given a lighter resistance from the bands, as the bands make the weight feels different. Allowing a lighter weight gave the client time to familiarise himself with the feel of using a combination of free weight and elastic bands together. From the start of week 3 the amount of resistance coming from the bands was increased, and the reps and sets were changed to accommodate this. 
Only two sessions were required from the client per week, due to his other training sessions. As the client only had one rest day a week the VRT sessions were added onto his training days which allowed him to still get one day of full rest per week. This would allow the client to recover adequately and therefore reduce the risk of injury occurring if he were to train 7 days a week. As previously stated Kashiani et al (2020) reported significant improvements whilst using VRT twice per week, therefore, this study followed this to ensure adequate training was provided whilst still achieving significant results in strength. 
The client lost a small amount of muscle mass on his legs during the study, but managed to increase his strength. As previously stated by Young et al (2018), an increase in muscle mass can directly increase muscular strength. However, this pattern has not been followed. 
During the re-testing, the client stated that he had not been as strict with his diet as he had previously. Previously he had macro counted and controlled everything he ate. Over the last 3-4 weeks he states that although he has still been eating healthily, he has not macro counted and doesn’t not feel that he achieved his protein recommendations each day. 
Argilés et al (2016) suggests that a high protein diet helps to maintain, rebuild and improve muscle mass and strength. This high protein diet is essential for athletes as Beelen (2018) explains how, during resistance training, micro-tearing of muscles is stimulated. Therefore, it is important that these athletes consume an adequate amount of protein to enable the repairs of these muscles. Not consuming enough protein can have a negative effect and not allow for these repairs to be made, meaning the muscles cannot adapt and become bigger or stronger. 
This may be a reason as to why the client did not build muscle mass during the 7-week study. As they were training regularly enough for strength to increase and this should have also increased the muscle mass. However, if protein intake was not high enough, this could explain why an increase in muscle mass was not seen alongside strength increases. 
However, even though the client lost a small amount of muscle mass in the legs, he increased his 1RM back squat by 7.4%. Scheffer et al (2012) state that muscle adaptions from exercise depend highly on type, frequency, intensity and duration. Lambert et al (2008) expands on this by expressing that varying exercises can help to increase strength. With the client in this study being stuck at the same 1RM weight for three months, he may not have been varying his resistance training enough and therefore, his body may have got used to the type of training and not been able to adapt further. Introducing a different form of resistance training, in this case VRT, the client was able to overcome this plateau. 

Technology
Before the testing could begin, a force platform was used to measure the resistance of numerous bands. This would allow for working out which bands could then be used to add the appropriate elastic bands to the free weights. To conduct this, the client stood on a force platform holding a 20KG barbell. The force produced was then calculated using the platform. This was performed again, but with a band attached to each end of the barbell and attached at the bottom of the rigs. 
	Band Size
	Resistance Produced

	Red - 14mm 
	12KG

	Purple - 32mm
	26KG


Table 4: Force produced from each band 
The TANITA machine was used to calculate the client’s body composition before and after the training programme. The only measures taken from this was the muscle mass from both legs. This allowed a comparison of whether VRT helped to increase muscle mass along with strength. Young et al (2018) state that an increase on muscle mass can have a direct increase in muscular strength, this is due to larger individual muscle fibres being a result of synthesised contractile tissue, this containing actin and myosin proteins which are responsible for the contractile force. Kelly and Metcalfe (2012) carried out a study into the reliability and validity of body composition analysis using the TANITA. They took body fat percentage (BF%) measures from 72 subjects using three different methods- bioelectrical impedance analysis, hydrostatic weighing (HW) and skinfold thickness (SF). The validity results found that the TANITA and HW showed a strong significant correlation (P<0.0005). It was also found that TANITA provided a good level of reliability with a test re-test coefficient of variation of 1.4%. TANITA provides a fast and less expensive method to measure individuals’ body composition in comparison to other clinical equipment. 

There were no accessible studies examining the reliability and validity of a force platform when measuring standing force only. Therefore, comparisons were unable to be made for the testing used within this study. However, Peterson et al (2016) conducted a study into the reliability and validity of force using a force platform. They found that force platforms can be used for sports biomechanical tests and provided good reliable results. A further study conducted by Hansen et al (2011) investigated the reliability of a force platform for force measurements. The study involved 25 male elite rugby players performing three rebound jump squats with a 40kg external load. This was performed twice with a week between tests. Peak force and ground reaction force were measured. The results showed that peak force could be measured reliably using the force platform. Although the current study did not use the force platform in the same was a Hansen et al (2011) it provides information on the reliability of the force platform for force measurements which was its use within this current study. There is a need for further research into the validity of force platforms. 
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