School of Sport, Health & Outdoor Education
Assessment Feedback Sheet
Student No./Name: 1501242/ Kris Ewers
Module:  Advanced Training Methods
Module Code: SHSS6089
	Personal Evaluation – to support your academic progress please complete the section below BEFORE submitting your work.

	What do you consider to be the best aspects of this work?
	 Explanation of methods

	Which aspects do you consider could have been improved in this piece of work?
	Length of work

	What have you found most satisfying whilst undertaking this submission?
	Learning about the effects of VRT training

	ASSESSMENT CRITERIA
	Learning

Outcomes


	GRADE

	
	
	Poor
0-25%
	Unsatisfactory
26-39%
	Satisfactory
40 – 49%
	Good
50 – 59%
	Very Good
60 – 69%
	Excellent
70 – 85%
	Exceptional
86– 100%
	  %

	Knowledge and understanding of established training methodologies
	1
	
	
	
	
	
	
	
	20

	Knowledge and understanding of chosen advanced methodology
	1

	
	
	
	
	
	
	
	35

	Critical evaluation using high quality research.
	1
	
	
	
	
	
	
	
	35

	Academic writing and referencing
	
	
	
	
	
	
	
	
	10

	It is expected that students will present work that is proof read and follows the School Reference Guide and Assessment Checklist. Therefore a range of 0 – 10 marks will be deducted for non-completion of any of the points on the checklist below.
	

	TUTOR COMMENTS:


	 Submission date: 15/12/18
	Return date:
(at least within 4 weeks)
	Tutor: Geraint Forster
	Mark: 


A Comparison between Variable Resistance Training and Strength Training in Relation to Muscle Size & Strength Increase

Introduction 

The fitness industry and world of health and exercise is a constantly expanding area, with more research and various methods of training constantly being explored in order to find the most effective form of exercise for a particular goal. Different training methods allow for a particular individual to sharpen improve performance in a certain skill or sport. Due to the many types of training methods it often leads to the question of what is the most efficient and over all optimal training method. Current studies show standard resistance training has the most research conducted, and proven its effectiveness, however due to the new methods of training that are slowly being explored, having clear evidence of more efficient ways of training could change the currently accepted ‘standard’ training methods. 
What is Strength?
Strength is the maximal force you can apply against a load. Using weights, and resistance you can train and improve muscle strength. Strength is one of the main components in many sports, even most important in particular sports. With different forms of training strength can be increased which allows for better performance.
Established Training Method

Perhaps the most common and most recognised is standard resistance training, which can also be referred to as strength training, a form of resistance training. Resistance training describes an exercise using an opposing force, whereas the common definition of strength is to exert a force against a resistance in order to build strength, anaerobic endurance and muscle size. 

There have been numerous studies that focus on the effects standard resistance training has on muscle size and strength increase, this training method has been used as the standard method for improving body shape, developing muscle and increasing strength for many years by the majority of the population. Strength training is known to strengthen muscles as well as joints and bones, lowers body fat and increase cardiovascular fitness. Resistance is used against the contraction of the muscle, this works the muscle harder than usual, resulting in increased anaerobic endurance and strength. Strength gains with resistance training comes down to hypertrophy and nervous system adaptions.
A study gathered elderly men and women and enrolled them with a training programme in an attempt to see any improvements in muscular strength and muscle fiber adaptions, many tests were performed including a one rep max. The tests were repeated every fifteen weeks, the results concluded the first three months had a rapid increase in muscle strength but plateaued for the remaining duration. The study went on to conclude that prolonged moderate to high intensity resistance training can improve strength in elderly based off of the results. (Gisela P, 1994). However, due to the possibility of muscles adapting to the consistency of training type may explain the halt of further muscle strength increase. 
Many studies have proven the effectiveness of strength training as a means to increase muscle size and strength, however many factors such as age, gender, previous training history can affect strength gains. A study focusing on muscle size and strength gain after resistance training looked at the variables with men and women, the test had five hundred and eighty five participants that were all tested prior to the programme. The results had slight improvement in strength gains, men had greater results than the women. The study concludes men and women both exhibit various responses to the resistance training. Some participants showed little improvement, whilst others had drastic changes. Men resulted with increase size gains following the programme, but women outpaced men considerably in strength gains. (Hubal, 2005)
The results of each study often found strength training affects individuals differently, but the majority will have some improvements however minuscule, however, the body adapts and therefore requires training programmes to be modified to help stop plateau. 
Loading in Strength Training

It is clear resistance training increases strength, however that is a vague statement. There are different forms of weight training, a study looked into muscular adaptations in low against high load resistance training. There is a lot of debate as to which is the better method for strength training, to get optimal results. The study conducted a meta-analysis to compare the effects of low load against high load training in enhancing post-exercise muscular adaptations. The results found a trend for hypertrophy outcomes greater with high loads compared to low loads. Concluding that untrained individuals had substantial increases in muscle strength and hypertrophy. (Brad J, 2016). Following this conclusion it continues to say it may be that a combination of low and high loading is best to maximise muscular adaptations with resistance training, promoting hypertrophy in both Type one and type two muscle fibres.
A similar study researching the same topic of high and low loading in the form of a systematic review, methods were used to record participant’s dynamic, isometric, isokinetic strength. The training period was over six, whilst each participants had no medical conditions or injuries. According to the results gains in strength were significantly greater with high loading, which supports the evidence of the previous study. However no significant differences were discovered for isometric strength. Essentially this indicates high loading is a more efficient way of increasing strength, whereas muscle hypertrophy can be achieved from a range of loading. (Brad J, 2017)
Untrained Individuals

Due to the different effects training has on certain individuals depending on whether they are an experienced athlete, untrained or elderly it is important to conduct research on specific populations. A study looked at this, using eight athletes and eight untrained over a twenty one week strength training programme. The study performed many tests before and after the program, the first results were a significant increase with the untrained group in maximal force, the strength athletes did improve but not to the same degree as the untrained. There was no changes noted for hormonal concentrations. Both untrained and athletes had improved in isometric force, the study concludes that the changes in isometric strength in the muscle suggests that both serum basal testosterone concentrations and training induced changes, is an important factor for strength development and muscle hypertrophy. (Juha P, 2003)
The majority of studies on resistance training have focused on low intensity and are short term, there was one study that assessed intramuscular and transport factors associated with strength increments. This study involved eighteen men above the age of sixty, and allocated into two groups. The training programme went on for sixteen weeks, recording pre and post workout program. As expected strength improved in both groups. The results of the study show no differences were recorded for ECG, however the trained group’s performance on the treadmill was significantly improved whereas the untrained did not. This shows that skeletal muscle in older untrained men will respond with substantial strength gains with increases in fibre size. The study finishes with the conclusion that older men may not tolerate very high intensity workloads but will exhibit similar changes to younger individuals with the training method. (Fredrick C, 2000). It is important for elderly to take part in resistance training, due to the fact ageing will result in loss of strength, muscle atrophy and decreasing aerobic capacity.
Variable Resistance Training
A modification to the standard resistance training method is to add elastic bands. Variable resistance training has been developed based on the knowledge gained from doing movements with weights, where we are stronger in certain parts of the movement. These points of weakness are referred to as ‘sticking points’, which is the most disadvantaged position in the range of motion. Having sticking points negatively affects average force and acceleration during free weight resistance exercise. The resistance bands allow for variable resistance whilst doing the movement. Due to resistance bands this can be minimized, distributing resistance allowing for better muscle tension through the range of movement, essentially optimising strength gains.
The bands are often used in strength training, but more commonly used in physiotherapy to allow for slow rebuilding of strength. The bands are often colour coded in order to show different resistance levels.
A study was conducted comparing the effects of combined elastic and free weights tension with free weight tension. Subjects partook in one rep max tests before being assigned a group, first group had 85 percent free weight and 15 percent elastic tension, the second group 100 percent free weights.

The outcome shown significant improvement in strength gains with the group that used resistance bands. The study concluded elastic tension is an effective method to increase strength.
Fairly recent studies evaluate the efficiency of elastic tension along with free weight tension, with an 80 percent free weight and 20 percent elastic tension split, strength and power measurements have improved. (Wallace, 2006). A study also produced focusing on student athletes, looked at standard resistance training whilst including elastic band tension. What seems to be the common split the study used 80 percent free weight and 20 percent elastic tension, over the duration of the seven weeks of training, the subjects using elastic tension had a greater increase in one rep max bench press. The study noted due to the time period it may not have been enough time for significant hypertrophy, and neural adaption might have affected the resulting one rep max strength increase. As the study focused on student athletes, the results were clear of the effects on trained lifters, although the effects could vary on unexperienced or untrained individuals. The study concluded elastic band resistance produced greater strength gains than standard resistance training. (Anderson, 2008). 
A similar study that explored many aspects was conducted on experienced athletes combined resistance with variable resistance training and just resistance training. Forty-four young athletes were used, each from various sporting teams. The subjects tested for lean body mass, one rep max back squat and bench press and peak and average power. The study found significant differences in results between the two groups, the findings shown that the group with combined training was greater than that of the standard group by almost three times, two times greater for bench press, and three times greater again for peak power. (Corey, 2008). The study confirms and backs up similar studies, stating that variable resistance training is or may be better than training free weights alone. Due to all studies stating the elastic band tension groups had the better improvements. 

However, as mentioned in some studies it is unclear what the long term effects may be, but short term the results are clear. There has been little to no literature arguing the fact that elastic band tension, or variable resistance training is a far more effective training method for improving strength.  

Physiotherapy

Physiotherapist have been using resistance bands for over twenty years as a form of improving strength in specific programs. Originally beginning as a fitness method and progressed into rehabilitation. Elastic bands according to (Phillip P, 2003) elastic resistance exercise has been based off of clinical experience rather than scientific evidence. The aim of the elastic bands within physiotherapy is to provide enough resistance to stimulate adaptation in muscle at cellular level, depending on seriousness of the individual’s injury or need for physio. The study concluded that despite considerable research on resistance training, the effects of elastic exercise training largely have been ignored. The study goes on to insist further research should look into the clinical validity of elastic exercise, which will help rehabilitation specialists. Essentially the study doesn’t dismiss the benefits of elastic training, however insists more research is required. This study is one of the very few stating elastic exercise requires more research, whereas majority argue its effectiveness with often substantial evidence. 
Untrained Individuals

Variable resistance training on athletes and trained individuals has a clear benefit as the research has shown, however there is little evidence of training untrained individuals in relation to muscle size and strength increase. Although a meta-analysis study looked at the long term effects of variable resistance training on strength with athletes as well as untrained individuals. The subjects analysed used chains or elastic bands. According to the meta-analysis variable resistance training led to a significantly greater mean strength gain than standard resistance training. Based off on the analysis athletes as well as untrained individuals both improved maximal strength due to the resistance bands. (Miguel, 2015).
It is likely that the different results given from the two training methods, standard and variable are down to neural and muscular adaptations. Different load distribution due to the bands will alter the way the muscle fibres react. Due to this distribution spread and reducing ‘sticking points’, variable resistance training is an effective training method for strength gains.
Conclusion

There is little difference between the actual training methods, variable resistance training is not a new form or training, and it is simply more of a modification of the standard resistance training. The results on the other hand show a great difference between the two methods.

Based off of the majority of comparison based studies between free weights training alone, and free weights training split with elastic band tension there is enough evidence to state variable resistance training is the better training method for increase in strength. The majority of studies reviewed back up the statement that resistance bands are an effective short term method of strength gain.
However, there is a lack of research conducted on whether elastic band tension can be used to promote muscle size, where as there is substantial evidence that it increases strength gains.

More studies need to be conducted to determine if variable resistance training can be used as a training method for increased muscle mass, this will allow for certain sports that require muscle mass such as bodybuilding. There was little contradictory between studies, elastic tension in short term seems to show the more significant strength increase rather than the generic resistance training. The studies did indicate that results were short term, more research could be done in an attempts to see the long term effects of variable resistance training. 
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