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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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The effects of Variable resistance training on overall Strength: A Meta-analysis



Introduction

Strength training is defined by Lopes et al (2019) as being the “practice of systemic repetitions capable of altering the shape and function of tissues.” There are many different types of training methods that individuals use when weight training. This article will look at the effect of Variable Resistance training and whether it is a more effective way of weight training compared with the current established training method when weight training. According to Lopes et al (2019), it is believed that 50% of people who partake in normal gym activity by just using wight machines and dumbbells give up during the first year of training. It is therefore be vital to identify different strategies to maintain a greater adherence to strength training and to avoid participants ceasing such gym activity. 

The aim of this article is to identify which aspects of strength training will be improved by Variable Resistance training such as an increased one rep max and improved general strength. This article will also consider whether one or the other of the training methods provides a quicker and more significant increase in an individual’s strength when comparing both training methods. This article will attempt to identify the advantages and the disadvantages of using Variable Resistance training and how best to incorporate the advantages into a strength training programme. 

Strength training has many mental and physical advantages Ramos et al (2014) stated that strength training can improve balance, cardiovascular conditioning and give and produce an improved quality of life which would as a consequence reduce the risk of chronic diseases. The benefits of improving muscular strength, according to Read et al (2020), is to improve jumping, sprinting and change of direction. Improving muscular strength will also have a positive effect on the rate of force development and power (Stone et al, 2016), with Haff and Nimphius (2012) also stating that greater maximal strength is a key factor for high power and that maintaining high levels of strength is of utmost importance for general health.

Established training method

The current established training method incorporates the use of free weights with Frost et al (2010) stating that constant resistance training with the use of free weights is currently the most widely used method to enhance strength and power capacity in sport. Frost et al (2010) also states that due to the resistance remaining constant throughout the movement when training using the current established method of free weights, an individual will find a development of force-specific power and not velocity-specific power.

Kenney, Willmore and Costill (2015) state that free weight training is the use of dumbbells and barbells and that this type of training method improves back squat, deadlift and bench press. The American College of Sports Medicine (2009) suggests that individuals undertaking resistance training; aiming to improve muscle strength and hypertrophy should aim for a resistance of 60%-80% of an individual’s one rep max.  In addition, there these exercises should be repeated at a rate of around 8-12 per set up to the stage of fatigue but not to failure.   They also suggest that for improved muscular endurance an intensity of up to 50% of their 1RM with 15 to 25 repetitions per set should be undertaken but the number of sets should not exceed 2.
 

Variable resistance Training

Lopes et al (2019) states that the use of elastic resistance training became a popular training method in the 1980s and has been increasing in popularity in recent years. Elastic resistance training involves the use of   items such as long elastic bands. These can vary in resistance depending upon thickness and length of the rubber band. They are widely used in a therapeutic setting, or to promote healing recovery from injury and also in fitness settings (Andersen et al, 2010). Variable resistance training could involve the use of resistance bands varying in strength, length and resistance. These bands would either be attached to the end of the bars or used freely. Invariable resistance training the resistance band would more commonly be attached to the on the end of the bar for such exercises as a weighted squat or bench press, when training using these exercises, the resistance would normally be split between the resistance bands and the weights. These ratios could be as little as 85% free weights to15% resistance bands. When the bands are not used on a bar, they can often be used to assist other exercises such as pull-ups and tricep dips to assist individuals who struggle with these exercises. The bands will act as a support for them. 

Sheaman et al (2010) states that some of the benefits found with variable resistance training were (i) an improved functional capacity, (ii) an increase in strength and (iii) a greater endurance when partaking in muscular activity. Other benefits were found to be an “improved body composition, potency, and quality of life” Sheaman et al (2010).  Page et al (1993) found that the use of resistance bands had improved an individual’s rehabilitation when recovering from musculoskeletal injuries. This is due to its improving balance, enhancing proprioception and increasing the range of motion of such an individual (Jensen et al, 2014). It was also suggested by Newton et al (2002) that the use of resistance bands could induce greater strength gains. 

Miguel et al (2015) state that this form of resistance will have a varied effect over the range of movement of the muscle being used, with Miguel et al (2015) stating that this “type of resistance training reduces the mechanical disadvantage of the sticking point encountered in free weight training.” With a reduction in the resistance of the bands at the lower part of the phase of movement of a squat or a bench press (due to the band decreasing in size), it would result in a greater velocity at the lower part of the movement due to the lower resistance. This would therefore improve the explosive power of an individual and  for individuals partaking in power sports such as power lifting and rugby where explosive power is key, variable resistance would be recommended. , As  already stated on the eccentric phase of the movement the velocity will be greater at the start, but as the movement progresses the resistance will also increase resulting in a greater force output at the end of the movement to return to the start of the phase of the movement. Newton et al (2002) stated that during the start phase of the movement where individuals doing resistance training “pull a barbell down during early phases of a lift, an increased eccentric loading phase occurs, which supports higher eccentric velocities associated with this type of training.” 

Critical Analysis

There have been many research papers on the effectiveness when strength training of the use of variable resistance training   compared with other and current accepted training methods. A research paper by Miguel et al (2015) was a Meta-analysis looking at the effects of Variable resistance training on maximal strength the purpose of the study was to compare the effects of long-term use of variable resistance training with conventional training. The meta-analysis identified 7 studies involving 235 subjects: both trained and untrained adults from different sports. The studies used were all greater than 7 weeks in length resistance provided by the use of elastic bands the study identified that the use of resistance bands led to a significantly greater mean strength gain; with a mean difference of 5.03kg over conventional weight training. Miguel et al (2015) also identified that the use of Variable resistance bands when attached to the barbell “emerged as an effective evidence-based method of improving maximal strength.” This was found to be true in both trained and untrained athletes with different backgrounds.

Lopes et al (2019) completed a systematic review and meta-analysis to identify the effects on muscular strength of training with elastic resistance compared with conventional resistance equipment the studies that were used in this study were taken from five databases - PubMed/MEDLINE, PEDro (Physiotherapy Evidence Database), EMBASE, LILACS, and CENTRAL (Cochrane Central Register of Controlled Trials). There were no restrictions on the sample of participants and such sample varied in age, sex and ability. The studies that were used had 2 groups of individuals; one group training using resistance bands and the other training on conventional strength training equipment such as weight machines and dumbbells Both groups performed very similar activities to ensure that the results could fairly be compared in this study. All types of elastic resistance were eligible for inclusion in these activities. 

The duration of these studies ranged from 4 to 12 weeks of training with participants partaking in the training two to five times a week. The results from this meta-analysis found that there were no significant differences between variable resistance training and conventional method, the results showed a p of 0.48 for the upper body and a p of 0.52 for the lower body. Such results would indicate that variable resistance training had no greater effect on muscular strength than conventional resistance training the conclusion to be drawn from these results would be to suggest that for some athletes training with resistance bands would benefit them.

An experimental paper by Muller et al (2011) aimed to identify the effects of the use of elastic tension equipment compared with free weight tension on one repetition maximum strength on the bench press. The study involved eleven college men who were untrained in the techniques of the bench press and the study was undertaken over a 13-week period. The participants had to be trained/instructed to be able to perform the bench press and once this had been achieved, they were then tested for their one rep max (1RM) to measure their baseline strength. The individuals then trained for three weeks to get used to the movement of the bench press and their 1RM was measured again the participants were then split into two groups for a further 3 weeks of training: one group using 85% Free-Weight Tension and 15% Elastic Tension’ and the other group utilising 100% Free-Weight Tension. At the end of the 3 weeks another 1 RM test was carried out and the participants switched over the training methods and did a further 3 weeks on using the other training methods and again at the end of this further period another 1RM test was carried out. 

Analysis of the results were completed, and it showed that the use of resistance bands was significantly better at “producing raw gains in 1RM strength” with the significance being lower than p=0.05. The results showed an increase of 9.95 +/-3.7kg with the resistance bands and increase of 7.56 +/-2.8kg with the standard protocol These results indicate that both forms of training produce an increase in maximal strength but there is a greater increase when using resistance bands and would therefore suggest that the use of resistance would be a more effective method of increasing strength.

Anderson et al (2008) designed an experimental study to understand the effects that resistance training has on power and strength adaptations and whether free weight resistance produced a greater effect on these physiological aspects. The study used forty-four young adults aged 20 +/- 1years with 4 +/-2years worth of resistance training experience. The subjects were recruited from men’s and women’s basketball teams as well as men’s wrestling and female hockey teams. The subjects were then randomly assigned to a control group and an experimental group.   The control group used resistance bands for back squat and bench press whereas the control group used only free weight resistance methods. 

Before the study commenced subjects were tested for “lean body mass, 1 repetition maximum back squat and bench press, and peak and average power” and after 7 weeks of resistance training, they did the same tests to see if there was any progression. Both groups performed exactly the same training programmes, with participants doing 3 sessions per week over 7 weeks, ranging from 2-6 sets with 2-10 repetitions per exercises. The exercises undertaken during the programme were for the upper body the bench press, one armed row, tricep extension, lateral pull-down and shoulder rotations   for the lower body the exercises were the back squat, power shrug, Romanian deadlift and walking lunge. 

For the individuals in the group using resistance bands the elastic tension was set at 20% of the individuals 1RM for the upper body and 19% of the individuals 1RM for the lower body. After the training was completed it was seen that the group using the resistance bands had a back squat that was nearly 3 times greater in intensity than those using the free weight resistance, there was a 16.47 +/-5.67kg increase with the use of resistance bands compared with   6.84 +/-4.42kg increase utilising free weight training. 

The results of the bench press found that there was twice the increase for the group using the resistance bands with a 6.68 +/-3.41kg compared with 3.34 +/-2.67 kg increase with free weight training.  The average power was also shown to be a nearly 3 times greater with resistance bands than with free weight training (68.55 +/-84.35watts for resistance training to 23.66 +/-40.56 watt increase for free weight). These results clearly indicate that the use of resistance bands for weight training for trained individuals appears to have a greater effect on strength and power than the effect achieved in free weight training.

To conclude, from the research that has been done it appears that the incorporation of Variable resistance training into a training programme would help improve the power of an individual as well as the overall strength and maximal strength of an individual The  research by Anderson et al (2008) indicates  that the use of resistance bands provides a greater increase in power and overall strength compared with that provided by free weight training  This is supported by the research by Muller et al (2011) showing that the use of resistance has a greater beneficial  effect on 1RM than standard weight training However more research is required to understand whether resistance bands have  a greater long term effect on an individual’s strength than standard weight training. It is suggested that the use of resistance bands as well as standard free weight training would be the best method of achieving maximum strength improvement.
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