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Abstract
This report is evaluating the effectiveness of variable resistance training in comparison to the more frequent training method which includes lifting a heavy weight for a small amount of repetitions in order to gain in overall strength. The research provided has given reason to believe that adding variable resistances such as elastic bands and chains can help to improve strength just as well as the more common method. Reasons as stated in the report are possibly due to the different order in which muscles have to activate and can possibly incorporate more muscle stabilisers due to the variable resistance adding in a more unbalanced resistance but as mentioned needs further research and experiments conducted to give more confidence with this statement. Though the research supports that variable resistance training can help with strength plateaus, both methods are effective and depending on the sport of the individual both should be incorporated into training programmes as both also show minimal disadvantages if performed correctly. Mentioned in the body, the sport of the individual will also be a determinant for which method they should incorporate as variable resistance training can be more beneficial for sports that involve sprinting and jump, where as if the overall is to become a stronger individual, both are just as effective depending on the equipment available to the individual and personal preference.

Introduction
The basis of this report is to describe current and accepted methods of training used for strength training and go on to evaluate the effectiveness of variable resistance weights when performing exercises with such as a resistant band or chains, and go on to how it differs from mentioned practices later on mentioned. Using research, evidence will be examined to support the review. The rationale of this report is to allow for performers to gain knowledge of an alternative training method to put into practice in their training regime to ideally increase performance and is aimed at any individual wanting to improve their athletic capability weather it is for every day living or training for competitions.
The main intervention is incorporation of variable resistances such as bands, chains and cam and lever systems which can be utilised to add different resistance on certain phases of a lift and is designed to change the external resistive load throughout the exercises range of motion McMaster, 2009.
Main training methods for strength and power training are performing heavy resistance loads with short repetitions and will be further discussed in the body of the report. 
This method is more implemented as it and is widely accepted by the general population who implement it into training programmes and sports scientists but some reports finding only slight difference results in comparison to light intensity resistance training as a report from T. Mangine, 2015 concluded with, within a short term training period compared to high volume and light resistance.
When lifting maximally, it is not recommended to perform when training without spotter to help in case of difficulties, this can be a disadvantage to participants who carrying out their lifting regime alone. Being able to identify and examine the methods put into test will help deliver the more desirable method for practicality and convenience to the general population and also athletes of interest.
Variable resistance training is not a common approach, it is however used by elite athletes and weightlifters as there are many ways in which this training method can benefit the musculoskeletal system, Strength and Conditioning Journal, 2009. 
Utilising an elastic band for strength gains can be a cost friendly way, rather then purchasing weights or when not having access to a gym as concluded in a report by S. Lorenz 2014, showing help with rehabilitation for superior increase in strength and power when compared to typical resistance training. The outcome of this report will be to give a reasoning in behind which training method is most efficient for general population as mentioned and athletes who are seeking to improve their training regime.
 

Body
Heavy weight low reps
The most common approach when wanting to increase strength gains are as previously mentioned and involves lifting a heavy resistance with low volume, it is used to date and still most commonly used. A statement from Westcott et al 2009, explains that to determine the resistance used, performers tend to go off a per centage of their maximum lift and chose for this method to work at around 75+ % of their one rep for 2 to 6 repetitions and also 2 to 6 sets with a rest period ranging from 2 to 5 minutes for optimal recovery between sets as the resistance will tax the body greater then a hypertrophy programme which can range from 30 seconds to just over a minute.
According to Wessel, 2010, the aims of strength training are to increase overall strength throughout the body and is achieved through stressing the muscle fibres and in addition results in size which is known as hypertrophy.
A statement from T.Haun et al, 2019, states that muscle hypertrophy refers to muscular enlargement from an increase in the cross-sectional area of the existing fibres. Hypertrophy consist of a rise in the production of the contractile proteins actin and myosin surrounded by the myofibril, as well as a rise in the number of myofibrils within a muscle fiber. The new myofilaments are included to the myofibril, resulting in an increase in its diameter. Resistance training achieves this by increasing myofibrillar volume, cytoplasmic density, sarcoplasmic reticulum and increases angle of pennation. Roberts et al 2018 states, when performing heavy resistance training, the muscle fibers become larger due to motor units being recruited in a sequential order by their size to produce high levels of force required when lifting.



A meta-analysis from J.Schoenfeld was carried out in 2014 to identify muscular adaptations in low versus high resistance training and found a trend in greater strength outcomes within the high loads compared to the lower loads. The strength analysis comprised 251 subjects and 32 effect sizes (ESs), consisting of 20 treatment groups and 9 studies. The hypertrophy analysis consists of 191 subjects and 34 ESs (Effect size), nested with 17 treatment groups and 8 studies. Throughout these studies, there was a tendency for strength and hypertrophy, strength results to be greater with the high loads in comparrison to low loads (difference = 1.07 ± 0.60). The mean ES for low loads was 1.23 ± 0.43, and the mean ES for high loads was 2.30 ± 0.43. There was a trend for hypertrophy outcomes to be greater with high loads compared to the lower loads with the difference being (difference = 0.43 ± 0.24. The mean ES for low loads was 0.39 ± 0.17, The mean ES for high loads was 0.82 ± 0.17. They concluded in this meta-analysis that training with loads less than 50% 1 RM was found to promote substantial increases in muscle strength and hypertrophy in untrained individuals but found more of a trend was noted for superiority of heavy loading, J Schoenfeld, 2014.

A meta-analysis from Hughes et al 2017 studied on clinical rehabilitation to find out if heavy load or light load resistance training had optimal benefits for coming back from an injury and discovered that the majority showed light load being more effective for rehabilitation participants but still showed a greater increase in strength from heavy loads as it was noted in the majority of findings that heavy loading induced more pain. According to Weinblatt, 2019, other downsides of this training method can that heavy loaded lifting can cause a considerable strain on the body such as stress fractures which are small cracks in the bones and if lifts are not executed correctly, possible muscle and ligament damage is possible and severity can depend on the resistance and exercise.


Variable Resistance
Variable Resistance Training (VRT) is being able to use an elastic resistance along with a loader bar, it allows the resistance to rise throughout the concentric phase of a lift and is lower during the sticking-point, S.Lorenz, 2014. The sticking point is most mechanically inefficient position during a lift; Near full extension is when the load is greater and results in greater stress on the muscle. As there is Lower resistance during the beginning of the concentric phase, it allows for an additional rapid acceleration, while more resistance increases throughout the concentric phase, continued acceleration is required, and the end result expected is in a greater power production. Because of the changes in body mechanisms when using VRT such as the overspeed mechanism, it can aid to improve explosive power and speed, help in increased shortening rate of muscle, and increased neuromuscular system activation, Wilson, 2014. Having a greater load near full extension means for a higher translate to sport specific movements especially that involve sprinting or jumping, Marian, 2016. Similar to the first method of training mentioned, the repetitions for this method can range from 3 to 8 repetitions and sets of 2 to 5, however instead of solely weights placed on a bar or dumbbell, bands or chains are added on and consist of around 20 – 35 or more per cent of the overall weight, being applied at certain points rather then throughout even when the body is mechanically at its weakest and which has been mentioned as the sticking point, Simmons, 2016.
When free weights are used in combination with elastic bands, there may possibly be advances of strength plateaus that occur due to neural adaptations S.Lorenz 2014 who done a report on how effective Variable resistance training could aid with lower extremity strength, he concluded that strength gains had been further increased by the method but went on to explain how it has not been reported enough for participants coming back from injury on how effective it can be for rehabilitation programmes. His statement about breaking strength plateaus could be linked to different stability muscles required when performing with bands and bars combined rather than free weights alone as the body becomes adapted to the movement patter. However, he goes on to explain how another report from Shoepe and colleagues compared two groups, a group who participated with free weight training and elastic bands, a group who solely trained with free weights and a third group consisting of participants following their own traditional regime. It was the group that trained with free weights and elastic bands who received significantly greater strength gains when measured by 1RM in the back squat, bench press, and also in lean body mass when compared to the other groups, the elastic band group improved their mean squat by 31.9 kg, weight only group improved by 23.2 kg and controlled group by 25.3 kg, and when testing on velocity based exercise the elastic band group also came out superior and increasing isokinetic torque. Shoepe goes on to discuss how this report is also in agreement with two other studies by Anderson et al, 2008 and also Rhea et al, 2009, that elastic band training shows great increases when testing for lower body strength generation. 

A meta-analysis report from Gila et al 2015, reviewed the results from several reports on the different effects that variable resistance training had compared to convectional training involving just a resistance weight on barbells to improve maximal strength in clients. When looking into the meta-analysis, the intervention for the groups would be using a variable resistance on a barbell compared to using just standard weights on a barbell, the main way the test was carried out was by performing 1 rep maximal lifts at the end of testing’s. When concluded, the analysis had range of seven studies, containing 235 subjects who passed selection and met the inclusion criteria, they were able to identify that the intervention groups who used variable resistance training and increased their 1 rep maximum by a mean difference of 5.03 kg. This allowed them to conclude that variable resistance training emerged as a superior training method that can be used by both trained and untrained athletes for achieving maximal strength. 
A report produced by Andersen et al, 2019, set out to find differences in muscle activation between free weights and weights with elastic bands applied when performing a deadlift. The conclusion was that a high influence from variable, external resistance looks as if it were to activate the back extensors more than a low contribution when performing with free weights, but further research in muscle activation should be conducted for a final statement.
Though variable resistance is a great method of training, like any method of training it can be hazardous and be a cause for injuries if not used and set up correctly before performing an exercise with the variable resistance. Main areas to look out for when using variable resistance is ensuring it is securely attached and will not fall or slide off when performing movements, and sling away from the performer. Other then these issues variable resistances, especially elastic bands can, compared to weights produce less stress through the body as small vibrations are sent through the body when dropping a weight or bring it down to begin another repetition. Also dependent on clothing wear, if none is applied when using elastic bands, possible friction burns can occur, and if not secured correctly, the movement of the bands or chains can cause the velocity to change in certain phases of the lift, Charles et al 2019.

Conclusion
By analysing the research collected and discussed, it can be shown that Variable Resistance Training along with barbell or free weights is an effective method of training for strength, rather than low reps and heavy resistance weightlifting on its own. It has been concluded in research that when combined, the best results can be made from an athletic performance point of view and also in untrained participants which is shown in articles and reports to show the most significant results when compared to training without a variable resistance and more muscle activation is thought to be achieved through variable resistance but further research is needed. Though this does not mean to avoid training without a variable resistance, it helps to support the use of equipment and approaches that may be unfamiliar in popular gyms as it can be classed as a more advanced training method, requiring confidence in lifting ability and requires the a different set up to standard weight lifting. Both methods have their disadvantages to the participants but can be minimised through practice and performing techniques firstly with body weight or minimal weight. Though this method has been proven beneficial, further research is required to support the method furthermore in terms of safety. It can be concluded that this review article met its aims by helping to introduce a new method of training for participants wanting to improve their overall strength, when performing with the standard low rep high weight with no variable resistance applied it is still effective especially with intermediate and beginner lifts, but if experiencing plateaus, by looking at relevant research and reports it is supported applying variable resistance will help. 
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