Will Male Athletes be Able to Develop More Strength by Doing Accommodating Resistance Training or Variable Resistance Training in 8-13 Weeks?

Introduction
In this review article there will be evidence on what training makes healthy male athletes stronger in 8-13 weeks. The two training methods that will be compared are accommodating resistance training and variable resistance training (VRT). There will be discussions on what they both involve and how they can make someone stronger. Men are only being discussed in this paper because they react differently to resistance training, proved by Hubal, et. al (2005) stating that, “men and women exhibit wide ranges of response to resistance training”, and also by Walts, (2008) who stated that “men exhibit a greater muscle hypertrophic response”. So by conducting this on men and women would mean they would have totally different results, so just to make it more clear, when gathering results, it’s best to stick to one gender (men). This topic is necessary because athletes need to become more aware of why certain training methods are better for some (Bourdon, et. al, 2017). This paper will look at the evidence from both the established training and new training method, and then a comparison of both methods in the evaluation. Researching into other studies that are similar that have already been done (Ghigiarelli, et. al, 2009) (Bellar, et. al, 2011) (Jakobsen, et. al, 2013), shows that variable resistance training is shown to be more successful at improving strength over a long period of time. Showing that variable resistance training is more effective than established resistance training.  

Accommodating Resistance Training
	Resistance training is known as any form of exercise where someone lifts or pulls against resistance (Fleck, and Kraemer, 2014). For example, using dumbbells or kettlebells etc. It consists of using free weights for a certain amount of repetitions to increase strength (Carpinelli, 2017). When doing this type of method of training they must be able to do the exercises correctly (Hadi, et. al, 2012). If they are done incorrectly, they could cause a significant injury (Kerr, et. al, 2010). This could then result in having to stop the exercise programme for a period, which causes reversibility (Farrow, and Robertson, 2017). It could also cause long-term damage, requiring appointments from doctors and physiotherapists.
The current accepted/established training methodologies for resistance training is that it is a weight training that develops strength (Bird, et. al, 2005). Which is known as an interval form of training because intensity is dignified in a % of the most weight an athlete can lift one time and is known as % one repetition maximum (Sweet, et. al, 2004). The time that is recorded is structured in reps and sets with particular timings for recovery between sets (interval) (Wong, et. al, 2010). This method also includes a big range of possible lifts combining machines, free weights and bodyweight exercises (Velloso, et. al, 2013). 
The strengths of established resistance training is that it improves muscle strength and tones the body which helps to protect joints from injury, which is the biggest reason why people do this training (Dibble, et. al, 2009). This is because it strengthens muscles and tendons while increasing the flexibility of the ligaments (Fatouros, et. al, 2002). To be able to develop strength, the best way is 1RM, the suggested reps/sets/% to get the best 1RM would be 3 sets of 6-8 reps at 75-80% of your current record of 1RM (Peterson, et. al, 2004). It can also help maintain flexibility and balance, which help endure independence as they age (Paterson, et. al,  2007). This is because resistance training lets more fibers be able to sit in the same space. Because each fiber within that space has the same flexibility potential as the original fibers, this means that the muscle can be stretched farther (Fatouros, et. al, 2002). It can also increase bone density and strength which then reduces the risk of osteoporosis (Bolam, et. al, 2013). When resistance training they stress bones, it increases bone density and then reduces the risk of osteoporosis (Kelley, et. al, 2001). Lastly, it can improve someone's sense of wellbeing, e.g boosts self-confidence, improves body image and mood (Craft, and Perna, 2004). Because when people are improving their strength, they will tone up, lose fat and feel more confident in their body images (Hausenblas, and Fallon, 2006). If someone is looking at improving their strength then the effort to do this training method is worth it because the outcome is that they will gain strength. 
The limitations of resistance training is that firstly they would need either a gym membership or own weights themselves, which results in it being expensive, because they do need weights to be able to do the training (Liu-Ambrose, and Donaldson, 2009). Another limitation would be that every different machine is mostly limited to working just one muscle group, so they would need a lot of machines to be able to work on all of the muscle groups (Baechle, and Earle, 2019). The most important limitation is if a body doesn't anatomically match the movement of the machine, this can cause an injury to a joint if someone repetitively does it over time (Faigenbaum, and Myer, 2010). This is because if they have lack of technique, they result in not doing the exercise properly. The risks that are involved with this training that is different to any other method of training is that weights are used, but weights can be used in other training methods such as circuit training etc.
If athletes want to stick to a strength training programme they will, but just like any other training programme they will not adhere to it. 

Variable Resistance Training
Variable resistance training (VRT) requires varying degrees of force to be registered to the target muscle to produce constant resistance, captivating the muscle to exertion harder to meet the requests of the exercise (McLafferty et. al, 2004). Variable resistance training equipment has either chains or resistance bands that differ “the resistance throughout the exercise’s range of motion” declared by Fleck and Kraemer (2014). For example, when doing a weighted squat with variable resistance e.g band, the force registered to the hamstrings/quadriceps/glutes is variable at each stage of the squat in order to continue the same resistance throughout the route of movement (Aboodarda, et. al, 2013). The chains/bands are needed because when the joint angles are greater (more weight because of the chains/bands) the muscles would then have to produce more force in the movement in order to lift the greater weight (Wallace, et. al, 2006). So to put it simple, some stages of the movement will result in having more weight because of the resistance (bands etc). So because the bands stretch when they come back up from the squat it will feel like they have more weight then, and when going down on the squat the weight will ease because the band isn’t stretched (Wallace, et. al, 2006). Variable resistance training is there for athletes to be able to achieve the maximum muscular involvement (Rhea, et. al, 2009). The placement of the resistance is in a fixed position to ensure that it cannot recruit other muscle groups to assist in the completion of the prescribed movements and it needs to be secure so it doesn’t come off when they are doing the movement (Krahling, and Picardai, 2015).
One of VRT’s strengths is that it has been implied that it is “superior in increasing strength and power” which was stated by Lorenz (2014). This is because the benefits are that it improves the coordination between antagonist and synergist muscles, rate of force development,  the engagement of motor units, and it also reduces the decrease in force produced in the sticking region (Soria-Gila, et. al, 2015). It improves the coordination between antagonist and synergist muscles because the slight increase produced in external resistance will cause instability, this then could persuade an optimal stimulus for strength gains, and a high neuromuscular demand (Carroll, et. al, 2006). So the neuromuscular adaptations might be the result of the coordination between antagonist and synergist muscles managing movement improving (Behm and Anderson, 2006). It improves the rate of force development because of the greater muscle activation due to stored elastic energy (Norrbrand, et. al, 2010). This is because the resistance manufactured by chains or resistance bands causes the most workload at the end of the range of motion (Peltonen, et. al, 2014). The engagement of motor units is improved because larger muscle fiber stimulation and recruitment throughout the eccentric portion of each rep may cause larger neuromuscular adaptations and/or type 2 fiber recruitment with VRT than with free weights alone (Anderson, et. al, 2008). This happens because it is consistent with the preferential recruitment of high-threshold motor units during high-force eccentric contractions (Warren, et. al, 2000). Lastly, it reduces the decrease in force produced in the sticking region because it is the nearly all inefficient stage of a joint movement. That means the muscle groups that are involved can’t meet the commands of exercise when working with loads as high as 90% of the 1RM (Soria-Gila, et. al, 2015). This means that the sticking region is only dependent on accounts and loading for 35–45% of the range of movement (Van Den Tillaar, R. and Ettema, G., 2010). From looking at these benefits from VRT, which are basically that they increase power, increase strength, reduce or increase load at various points of an exercise and improve neuromuscular coordination. The effort that is put into VRT, is worth it for the outcome at the end of the programme (Marang, 2018). 
	Some limitations that can occur when VRT are firstly, resistance bands can break but that is down to a training mistake or faulty quality constructing is the main reason they break (Stone, et. al, 2002). Also, when contrasting tubes to flat bands, ensuring the flat bands are layered not molded is essential because this could prevent them from breaking because they are stronger when layered. Another limitation would be that when using flat bands the resistance is dominated by the length of stretch, thickness of band and width of band (Oratis, and Bird, 2019). This means that it makes it difficult to regulate the exact gravity of resistance, so for the people that need numbers, this could be a resistance band annoyance (McGinley, et. al, 2015). For best results, they would need to use gym equipment such as a bench or squat stands etc (Bellar, et. al, 2011). They also need to have the resistance bands or chains in order to be able to do the VRT (Ghigiarelli, et. al, 2009). So that could be another limitation for someone who doesn’t own a gym membership or the equipment themselves. These limitations are risks that other methods of training do not have, unless they are using resistance bands in a circuit class for example, to add extra pressure on different exercises, such as walking squats etc (Lawrence and Hope, 2015). 
	Just like any other training, if athletes have the motivation, they are likely to stick to the training programme (Zatsiorsky, et. al, 2020). It's not impossible to do, it can be realistic to be able to do this programme now and then for the rest of their lives, it can be interpreted into weekly training, so it is likely that athletes can adhere to it (Loehr, et. al, 2005).  

Evaluation
Variable resistance training differs from established resistance training (ERT) because of the equipment being used. In VRT, resistance bands and weighted chains are used to create more weight without having to lift it all in one motion (Baker, and Newton, 2009). With established resistance training, free weights are used and even though using free weights will show results, they may not be as efficient as VRT. Both methods have similar strengths such as increasing strength and power (Lorenz, 2014) and from this they both can improve someone's sense of wellbeing,(Craft, and Perna, 2004). Because they both improve strength both methods then help maintain flexibility and balance and increase bone density. But VRT has some extra strengths that ERT doesn’t have such as, it is shown to improve the coordination between antagonist and synergist muscles, improve the rate of force development, improve engagement of motor units and it reduce the decrease in force produced in the sticking region (Haff, and Triplett, 2015). This indicates that VRT is slightly better because it has more strengths. Whereas, both of their limitations include having to do movements correctly otherwise they could seriously injure themselves, and that they need specific equipment, whether they buy it themselves or have a gym membership. The only other limitation that differs is for VRT the bands could snap or break. This shows that they have very similar strengths and limitations, but VRT has somewhat more strengths, which means that this method is more effective.
From looking at other articles that have focused on similar studies it shows that VRT is more successful at gaining strength over a 6-8 week period. This is because the article from Ghigiarelli, et. al (2009) suggests that using elastic bands and weighted chains “can increase overall maximum upper-body strength”. They did 7-week programmes on maximum muscular strength and maximum power in the bench press exercise. Split the subjects (healthy men) into three groups, one using elastic band, two, using weighted chains and three, traditional bench. Another study suggested that the “addition of elastic tension to the bench press may be an effective method of increasing strength” which was stated by Bellar, et. al (2011). They compared the effects of training combining elastic tension, free weights, and the bench press. This programme was over a 13 week period and using healthy men. They did one week of tests (1RM), three weeks allowing the beginning of neural adaptation, three weeks of 85% free-weight tension, three weeks of 15% elastic tension, and three weeks 100% free-weight tension. After every 3 weeks would do a 1 RM, subjects were split up to do the different variables of training at different times. A third study stated that doing “lunges using elastic resistance appears to be effective in inducing high leg muscle activity” which was from Jakobsen, et. al, (2013). The study used twenty-four healthy women and eighteen healthy men aim and compared muscle activity during leg exercises using elastic vs. isoinertial resistance at different exertion and loading levels.
To conclude, looking at these three studies, it implies that VRT (using bands or chains) is more effective than resistance training (free weights) because around a 13 week period research indicates that VRT is more successful at developing strength. 
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