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Variable Resistance Training within improving strength
Within this report I will be comparing variable resistance training and free weight training in regards to increasing strength when conducting a 1 Repetition Maximum test. I will be comparing both of these as both variable resistance training and free weight training are shown to be extremely efficient and good techniques when trying to improve an individual's maximum strength. I will be critically analysing both and researching into  studies and to find out the outcome of which is better for increasing an individual's maximum strength and the technique of training to use.  

What is strength training?
Researchers Carpinelli and Otto (1998) explain that Strength training involves exercises which are there to improve your strength and your endurance, more often it is practiced with weights or sometimes resistance bands. When strength training is performed correctly it has many positive outcomes such as it can have many functional benefits towards your health. It can build your overall well-being, increases bone, tendon, muscle and ligament strength, it can also reduce risk of injury. For obvious reasons it can increase fitness and cardiac function. Strength training is an anaerobic activity. (Carpinelli and Otto, 1998). Strength training is an important part of life as it concludes to your overall fitness increasing and it benefits people of all ages, it can help with people with health issues such as obesity, arthritis, or a heart condition. Strength training can increase an individual's flexibility which can help in day to day activities. (Carpinelli and Otto, 1998). 

Physiology of muscle growth
Muscle growth is a hypertrophy which is an increase in the size of muscle which is growth within the size of component cells that happens when conducting exercise. There are two main factors which allow hypertrophy to happen; these are sarcoplasmic hypertrophy and myofibrillar hypertrophy. Sarcoplasmic hypertrophy is when the muscle glycogen storage is increased and myofibrillar hypertrophy is when the myofibril size is increased. (Frontera et al., 1988). Researcher Pearson (1990) reviews muscle growth and this in regards with the influence with exercise. The paper shows the knowledge about the muscle cells and how they grow. Pearson (1990) expresses that there are 3 ways in which muscles can grow; by the muscle cells increasing in numbers, or when the muscle fiber diameter increases and if the length in the fibres are increased. They are three ways in which muscles will grow. Nutrition is seen to play a massive role in muscle growth or restriction, a good nutritious balanced diet is required to be able to achieve optimum muscle growth (M. Pearson, 1990).  

1 Repetition Maximum 
1 repetition maximum (1RM) training is known to be used to build strength, power and muscle, it is also used to monitor progression in an individual's strength. Within weight training it is the maximum amount of weight an individual can lift when doing 1 repetition. 1RM training method gives your muscles the ability to produce continuous contractions when your body is becoming fatigued. Within this training method there are slow twitch and fast twitch fibres used. Maximal strength training produces more motor units in the  muscles which means it will not damage the muscle fibres, the more motor units you produce the stronger you are. (REYNOLDS, GORDON and ROBERGS, 2006).  The 1RM training is a quicker way to improve strength. The 1RM testing is usually done before then a short term goal is set between 4 to 6 weeks and the 1RM testing will be conducted again. 1RM testing/ training technique  is usually used when trying to determine progression within a training programme. The 1RM testing can be seen as an accomplishment to most people and make them feel empowered and motivated to reach higher goals or to see how far they have come. 



Free weight  (FW) training - (established training method)

 The most common and known way to build muscle and strength is to do free weight training. Free weight training is an effective way to build functional strength, it can be specific to your sport or can be effective for day to day life. Malina (2006) suggests that free weight training is when you can use any weight that you can pick up and move it around without any limitations, examples of these are kettlebells, dumbbells or barbells. Free weights allow you to use the wights in any range of motion. When free weight training it can tighten your core and control your balance, when free weights training you could be focusing on arms or legs but it can improve other muscles such as your core (Malina, 2006). Schott, Johnen and Holfelder, (2019) produced a study on free weight and resistance training with 32 fitness trained women and men, the results they found were that free weight training is a better source of strength training than machine training as they had better strength results in the legs and triceps for free weight training in older adults (Schott, Johnen and Holfelder, 2019). Schwanbeck (2008) researched the use of free weights vs machines when trying to gain strength, 1RM was tested before and after the study was done. He proved using free weights allows an  individual to gain more muscle mass and strength. Free weight bench press, free weight squat, and Smith machine squat strength increased significantly. Schwanbeck (2008)  stated that free weight training requires things like balance and coordination which can be helpful for sport specific strength training. Researchers  Frost, Bronson, S, Cronin, and Newton, (2016)  explored the changes in maximum strength within 18 power athletes when free weight training,  the results shown were that they did increase. Although 3 participants failed to reach peak power. (Frost, Bronson, Cronin and Newton, 2016).  



Variable resistance training (VRT) - (advanced training method)

Variable resistance training (VRT) is a training method in which you would use techniques like resistance bands or sometimes chains to change the resistance through a range of motion of an exercise that you are conducting. The main aim of VRT is to add more resistance to the muscles you are working when they are at optimal range; this is when you will produce more power. (McMaster, Cronin and McGuigan, 2009).  One of the main objectives that resistance training does is that it induces a high variation of stimuli and this makes the neural adaptations commend which improves the maximal strength or the 1RM. These types of methods mix the resistance produced by fixed loads such as disks and barbells then the variable resistance is made when elastic bands and chains are attached to the fixed object. (Soria-Gila, et al., 2015).  Researchers  Rivière, Maxence, Louit, Loic, Strokosch, Alasdair, Seitz and Laurent, (2017) have confirmed that variable resistance training improves strength within elite youth rugby players rather than the usual free weights training. They experimented on 16 elite youth rugby players and they were split into two groups,  group1 were variable resistance training, and group 2  were traditional free weight training. They conducted 2 weekly upper body strength sessions, lower body strength sessions and power sessions for 6 weeks. The results showed that group 1 who were using variable resistance training method for the 6 weeks, had a better strength improvement between them rather than group 2 who were using the free weight training method. (Rivière et al., 2017).  Variable resistance training can be used to add power to power lifting exercises such as squatting, deadlift and bench press.  Bellar, Muller, Barkley,Kim,Ida,  Ryan,Bliss and Glickman, (2011) tested on 11 college aged men who were untrained, they specified on bench press it took over 13 weeks. They all participated in a 1RM test every 3 weeks within  the 13 week training period. The results suggested that adding extra elastic to your session can be more effective to improve your strength. (Bellar et al., 2011). Anderson,, Sforzo,. and Sigg, (2008)  assessed 44, young 20 year olds to determine if  combined elastic and free weight resistance  provides different strength and power improvements than free weight resistance. The study was done in 7 weeks, a 1RM test was done before and after the 7 weeks. The results found were that training with variable resistance training would be better to gain strength for upper and lower body rather than free weight training  on its own. Soria-Gila, Chirosa,Bautista,Baena, and Chirosa (2015.) suggested that VRT training with resistance bands and chains is the most effective way to improve maximum strength. They suggested that 6 or more weeks of resistance training would need to be conducted for there to be clear improvements as proven on 16 participants. 


Critical analysis
In recent research provided by Malina (2006) free weight training is the most common way to gain strength and to improve maximum strength.  Although, when analysing the case studies for variable resistance training and free weight training while trying to find the outcome of which is better for 1 repetition maximum testing. Both being very good techniques for the outcome to increase strength when conducting the 1RM testing there were more advantages to variable resistance training than traditional free weights training.  When looking and analysing free weights training in regards to  preparing for improvement in  1RM testing  Schott, Johnen and Holfelder, (2019) had some good points as to why this type of training is effective as it can be more specific if you are training to improve strength for a specific sport or event. Malina (2006) also added to this by suggesting free weights have no limitations, which means you can freely move the weights to any range of motion. This can be a positive as if you are uncomfortable in any position you can just drop the weight but can also be a negative as with resistance or machine training if you drop any weight it will go back to its secure place where as with free weights you can drop it and it could land on your foot or on someone else. Free weight training is the most used and common type of strength training by individuals trying to improve maximum strength, it is the easiest technique as the gyms provide many dumbbell racks and squat racks. Variable resistance training is also easy access to the public as gyms have many bands and chains but there are more free weights within a gym for individuals to use. The outcome for both free weights training and variable resistance training is the same, variable resistance training is higher reps usually but quicker time process whereas as free weights training you tend to have breaks as the weights are highly demanding and usually heavier weights than VRT. VRT are higher reps but lighter repetitions. So variable resistance training is less time consuming rather than FW training. When analysing Rivière, Maxence, Louit, Loic, Strokosch, Alasdair, Seitz and Laurent, (2017)  study, they prove that the elite youth rugby players had more beneficial training for strength and 1RM when using the variable resistance training technique. When free weight training you usually try to lift heavy, which can cause strain on your body if you do it too often and overload your body, it can also cause stress on the nervous system, this is a reliable source as it is compared to traditional resistance training. Free weight does not gain muscle but improves overall strength whereas VRT does (REYNOLDS,GORDON and ROBERGS, 2006). When training VRT you can still practice the heavy power lift but it  reduces risk of injury compared to doing free weight, injury with weights is extremely important as you can damage a muscle as well as dropping the weight and hurting yourself.  As proven in Researchers  Frost, Bronson, S, Cronin, and Newton, (2016) study not always do individuals gain strength when free weight training as 3 participants failed to increase any strength at all after the testing and training was completed. 
Researchers Bellar, Muller, Barkley,Kim,Ida,  Ryan,Bliss and Glickman, (2011) conducted a study for 13 weeks and done a 1RM test every 3 weeks throughout the study to see if any improvements were being made, the results proved that by adding a chain or resistance band to your sessions or weights higher the possibility you will have of gaining strength. When variable resistance training, your body becomes more flexible and has a higher range of movement which can help when conducting a 1RM. VRT you can trial and error with weights as you can change the band or chain to your own personal preference and take the band on and off within reps, it can make you feel more secure and comfortable in what you are doing. Using variable resistance bands  can also help you before a heavy session or 1RM test as they can  activate your muscles in preparation for heavy weights or  high reps, this will lower the risk of injury as your muscles are already warmed up and have already been used. Although Schott, Johnen and Holfelder, (2019) provided a good argument on how free weight training could be a  more effective way of training as they compared free weight training with machine resistance training with the results being higher increase in strength in the legs and tricep within the free weight group, i believe that if the study would have been compared to variable resistance training the results would have come out differently as when analysing Soria-Gila, Chirosa,Bautista,Baena, and Chirosa (2015.) Study they proved that VRT is the most efficient way over gaining strength as they compared it to traditional free weights training and the variable resistance training group had a higher increase of strength  in both 1RM squat and 1RM bench press rather than the traditional free weights group, this study also makes my resources reliable as they are compared to another technique. 


Conclusion
In conclusion I have found valid resources to believe that variable resistance training is the most efficient way to build strength and increase on the outcome of the 1 repetition maximum testing rather than the established free weight training technique, which was the aim of my study. The findings have proven that variable resistance training is the least time consuming and most practical way to reach the outcome that is wanted to achieve. 
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