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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





Produce a report in the form of a review article, which critically evaluates the effectiveness of one of the recent developments in training methodologies studied during this module. 
 
In order to achieve this task, you will need to begin by describing the currently accepted/established training methodologies for the component of health/performance that you are focussing on, then detail the new methodology and how it differs from the established practice. Following this you must critically evaluate their respective effectiveness, using good quality evidence from research to support your review. 
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Variable Resistance Training on Maximal Strength

Introduction

Strength training is defined as the practice of systematic repetitions capable of altering the shape and function of tissues. Strength training is capable of enhancing outcomes relating to functionality, balance, cardiovascular condition, quality life and a less probability of the incidence of chronic injuries. (Rantanen et al,2002). Strength training protocols over the past years have been designed to enhance the efficiency and benefits of training population has increased (Lopes et al, 2018). A number of training programmes incorporate variable exercises with accessories such as chains, elastic bands or machines which allow an alteration of the load of velocity displacement and the magnitude (Andersen et al,2010). The main focus of this report is to establish the difference between variable resistance training using elastic bands and normal free resistance on 1RM. 

Traditional Resistance Training
Resistance training is a method which has been around many years. Resistance training is important component of exercise (Paoli, Bianco, 2012).  This training method is commonly used in order to enhance human power athlete’s ability to produce power and force. Using constant resistance from an unchanged external load is the most popular form of resistance training (Pipes, 1978). Resistance is a method which enhances muscular strength and hypertrophy with a number of influences from resisting energy expenditure, fat metabolism alongside assisting the weight loss process. As a form of training, this training method allows the muscles to contract maximally with velocity being controlled (Joy et al, 2013). Variable resistance training methods evaluate the force of development through the antagonist and synergist muscles in order to improve them (Hostler et al. 2001). 
There may be potential restraints with regards to using constant resistance or free weights consistently in training. One of these include the fact that the load is unchanged throughout the movement’s range of motion. This is essential to consider when the mechanical properties of the muscles are studies, in particular how muscles are mechanically deprived at certain positions within a movement task. This is primarily due to the length tension principle. There is a possibility that continuous resistance may not challenge the muscular sufficiently at the point where the greatest loads can be lifted (Berning, Coker and Adams, 2004). Instead, the musculature is limited at the point where it is weakest, for example, the sticking point. Isokinetic resistance which can also be referred to as accommodating resistance lets the muscle contract to their fullest potential, and at the same time, the velocity is controlled. (Joy et al,2013). Throughout a given range of motion, variable resistance aligns the force capabilities of the muscle (Ghirgiarelli et al,2009).  As stated by Zatsiorsky and Kraemer (1995) resistance training has been present for more than 100 years and has dated back to 1870’s when weight machines were designed to help assist the human strength curve (Zatsiorsky and Kraemer,1995). This also relates to the scientific model of varying force capabilities at different joint angles (McMaster, Cronin, Mcguigan,2010). A number of studies have been conducted over a long-term period examining the muscular adaptations of a low versus high training load programme with a mixture of the studies finding dominance in heavy load training (Holm et al, 2008; Schuenke et al, 2012).

New Advanced Training Methods 
In more recent times, variable resistance elastic bands have been used among health and sport professionals to strengthen proprioceptive motor control (Frost, Cronin and Newton, 2010). And in order to use chains or elastic bands, the main objective would be to induce an increased variation between the stimuli and neural adaptation (Baker and Newton, 2009). Baker and Newton explain that in order to induce a high variation of the stimuli and to produce neural adaptations, improving different aspects of strength would be beneficial in order to progress. Since the 1980s, elastic resistance training has become popular and even more so with methods being combined into resistance generated fixed loads being produced from the elastic bands and chains resistance. A particular distinguished feature to resistance training modality is the resistance being directly against the muscle group can be multifarious to a range of athletic movements (Aboodarda et al,2011). With a number of authors researching into the variation of resistance training, this type of resistance training reduces the mechanical weaknesses stimulated in free weight training (Anderson, Sforzo, Sigg, 2008; Baker and Newton, 2009). The weakness refers to a loss of velocity which is produced in external resistance exercise. 
Using elastic bands within a training programme can challenge an athlete’s ability to accelerate load through a given range of motion (Anderson, Sforzo and Sigg,2008; Bellar et al,2011) Elastic band training can assist the human strength curve by providing single-joint movement such as bicep curls or leg extension where maximum strength occurs around the middle of the movement’s range of motion (Fleck, 2004). Training encompassing elastic bands focuses on challenging the ascending strength curve by providing a varying load throughout a range of motion (Argus et al,2011). This includes the most resistance being experienced at or around full muscular extension. This is where humans typically exert the highest force production capability. This may be a principal reason why elastic bands combined with constant resistance are preferable instead of using constant resistance exercises alone. 
The sticking point of resistance training establishes the loss of velocity develops a visible resistance exercise (Elliot et al, 1989). A recent study by Tillar and Etteman (2010) mentions that the sticking region depends on the loading and also accounts for 35-45% of range of movement. The most inefficient stage within the sticking region is the muscle groups which are involved cannot meet the demands of exercise when working at a high load around 80-90% of the 1RM (Newton et al,1997; Elliot, Wilson, Ker,1989).  Eccentric strength gains are a characteristic of any progressive resistance training programme and can result in a rise in maximum strength if intentionally practiced as measured by a 1 rep max test (Doan et al, 2002). The potential for increasing eccentric loading through elastic bands is highly likely due to the product having their own elastic properties (Cronin, 2003). Cronin (2003) explains that by the elastic properties increasing the eccentric load by pulling on the load and the slow and stop at the barbell at the end of an eccentric phase of movement. Furthermore, at the onset of beginning a movement, elasticity increases with this enabling an enhanced velocity through the eccentric phase (Bobbert, Huiging, Schenuay, 1987). In which provides a greater eccentric stimulus from the stored elastic energy. A number of scientific comparisons shows that the research for resisting protocols indicates the total unit load may be between 60 and 85% of an athletes 1RM with 20-30% of the total load being provided by elastic band tension (McMaster, Cronin, Mcguigan, 2008).


Critical Analysis 

A number of articles looking into Variable Resistance training alongside elastic band training and 1RM. The use of a meta-analysis is recommended by the Cochrane Review Group in order to follow the recommendations and criteria of each step of the study (Higgins and Green,2012)

The purpose of this first study conducted by Miguel et al (2015) was to compare in a meta-analysis the effects of long-term variable resistance training program using elastic bands or chains and a similar constant resistance programme in both trained adults who were participating in different sports and untrained individuals. A number of studies have shown positive a positive association between variable resistance training and the improvement of muscular performance. A randomised crossover study looked at 16 recreationally active men (26+7.8yrs) who were asked to maintain dietary habits throughout this study. The intervention of this study was to perform 85% load for 3 repetitions with 35% of this load coming from band tension comparing this load to an 85% load for 3 reps all from free weights. This study found that the influence of variable resistance loading on subsequent free weight maximal back squat performance established that 13 of the 16 participants increased the 1RM after bands and non after normal free weights. This study followed the same protocol throughout with the 16 males wearing the same clothing throughout and the study was completed within a time frame of 3 weeks with week number 1 being used to familiarise the participants with protocols and the second to test each condition (Miguel et al, 2015). The findings from this study show that with long-term variable resistance training using elastic bands of chains attached to a barbell, was the most effective evidence-based method for improving maximal strength in both athletes and untrained participants. 

Another systematic review looking into the effects of variable resistance. The study used 5 databases from the earliest records all the way to December 20th, 2017. The study was conducted over 10 weeks, 3 days per week during 45-minute sessions per day. Thirty-six male volunteers were randomly assigned to three of the groups, constant resistance, variable resistance and control. One meta-analysis looking at the effects of training using resistance versus conventional resistance on the muscular strength. The main characteristics of this study was based on 224 individuals ages between 15 and 88 years of age, each participant having a history of performing strength training. The results of the meta-analysis demonstrated no superiority between the methods analysed for the upper limb or lower limb muscular strength. The outcome of this systematic review and meta-analysis shows there is a positive effect on muscular strength gains. The results of this study shows that through training with elastic resistance provides similar strength gains in comparison to conventional resistance through the use of diverse protocols and population profiles (Jaqueline et al, 2018). Training in comparison to constant resistance confirmed that there was a significant increase in strength over the constant resistance group with strength being assessed by the variable resistance procedures. The outcome of this review show that elastic band training does provide a similar strength gain to conventional resistance training.

Another review looking into the effects of variable resistance training on trained rugby players looked into the use of chains on bench throw. Eight male rugby union players were involved in this randomised crossover design study. The participants were asked to perform 3 bench throws at 30% of 1RM and a load of 15% with a variable load from chains 7 days between conditions.  Each repetition was recorded from peak and mean velocity, peak power and peak acceleration. Findings show that there is an unclear result between the chain condition and non-chain conditions with the difference between peak and bar velocity mean showing a greater velocity in the chain condition in comparison to non-chain condition. The study concludes with the chain condition showing it had a greater result in comparison to using a non-chain condition can support resistance training and can show an enhanced bench press throw (Godwin, Mark, Fernandes, 2018).


Furthermore, a systematic review conducted by Wanger et al (2013) which analyses the efficiency of training programmes which involve a progressive elastic resistance on muscle strength was performed to review the relevant data bases in order to identify clinically controlled trials and the outcomes from parameters of muscular strength. Two independent reviewers decided about the data extraction and the methodological evaluation of the articles used. The meta-analysis involved 11 studies which studied 834 healthy and non-healthy individuals who were between the ages of 60-70 years. From resistance training with elastic bands showed strong effects on muscle strength in the healthy elderly participants alongside functional incapacity. The results of this show that there were strong effects on muscle strength from resistance training with elastic bands. There was evidence to show that there were fewer effective results for those who were less healthy, and that elastic resistance had a limited about of information available about training intensity. (Wanger et al,2013).

Finally, a comparative study which investigated the effects of combining training with elastic tension, free weights and bench press. The participants of this study were given instruction to follow then completed bench press, followed by a test to establish the base line strength that each participant was at by using a 1RM test. 11 college-aged men who were untrained in bench pressed took part in a 13 weeklong study. The subjects of this study were trained for 3 weeks to allow the neural adaptations of the bench press movement. Following this, they completed another 1RM test, followed by each participant being assigned to 1 or 2 conditions. The conditions included 85% free weight tension, 15% elastic tension or 100% free weight tension and after 3-week period participants switched conditions for the final 3 weeks of training and final 1RM test. The results suggest the addition of elastic tension to the bench press may be an effective method for increasing strength (Bellar et al, 2011)


Conclusion
With a considerable debate around the positive impact of longer-term variable resistance training, there is a strong amount of evidence showing that there can be a number of benefits from using this training method. While variable resistance training has a number of benefits in increasing strength, health benefits and a low-cost solution to incorporate into training. Using resistance training with bands and chains should be incorporated into training programmes. Evidence shows that incorporating this into programmes for untrained athletes and athletes can help achieve adaptations more rapidly. For any clinical professional or sport scientist who are lacking funding to better train their clients or athletes, it is clear that using variable resistance training as it is a budget friendly method which has evidence of increasing strength gains without having to buy costly equipment. Finally, variable resistance training can be used to relieve boredom or to help with assisting plateau periods. To conclude, the use of resistance bands alongside conditions like elastic band training or chains have a number of benefits when protocols for training are followed in the correct way.
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