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Resistance Training for Hypertrophy
Introduction
Hypertrophy is induced due to resistance training with a heavy load, causing an increase in sarcomeres and myofibrils, skeletal muscle becomes overloaded to the stimuli produced from the training and produce more of the proteins actin and myosin and the sarcomeres at the same time (Schoenfeld, 2010).  This review will be taking a look at the practice of traditional resistance training for hypertrophy and comparing it to resistance training with the use of blood flow restriction (BFR) with the use of occlusion bands for hypertrophy, the review is being made to establish whether or not training while using the occlusion bands has any extra benefit in achieving hypertrophy when compared to the already established method of resistance training without them.  Alongside nutritional aspects, both methods will be examined for their own positive results as well as any detrimental effects they may cause to the person using the traditional method of resistance training when compared to using the newer form of BFR method of training.
Resistance Training
The practice of resistance training has been used for many years by people to build muscle and strength and has shown to have many other health benefits when it has been done correctly, it also comes recommended by many health professionals to help people live a healthy lifestyle, (Feigenbaum and Pollock, 1999).  As well as its health benefits resistance training is the established method of inducing chronic hypertrophy when training especially among body builders (Newmire and Willoughby, 2020),  Hypertrophy is when the muscles are continually challenged through load resistance so they can grow and repair damage of the muscle fibres caused from lifting heavy weights, this is usually achieved by lifting weights in multiples of 6 -12 reps at around 65-85% of 1 rep max for 3 sets with around 60 seconds rest between sets (Nsca, 2021). As well as lifting heavy weights evidence also shows that a protein rich diet is an important part of hypertrophy and not just using a high energy diet with carbohydrates as this would not maximise synthesis to promote muscle growth, research show proteins that are easily digested such as whey protein are the most efficient for this and show the most advantage when promoting hypertrophy when compared to carbohydrate.  The post training consumption of proteins is the best way of promoting muscle growth (Phillips, 2010) and when training first starts muscle hypertrophy activation does not really happen, instead all changes that occur are from neurological changes, it is not until after a couple of months of training that hypertrophy begins to show, usually in the upper body before the lower.  Genetics, age, and gender also play a part in how fast hypertrophy can take place, with being older making it more difficult as does being female due to having a lower testosterone level.  It also becomes more difficult to obtain hypertrophy as a person becomes more experienced in training as the body has adapted to the changes already caused, this makes proper training design and routine very important and must be a part of training to obtain the wanted results.  Manipulation of variables such as weights and repetitions while training is crucial to maximize the induction of muscular hypertrophy (Schoenfeld, 2010).  Resistance training causes delayed onset muscle soreness (DOMS), this can happen in both seasoned athletes or complete beginners and can vary from being a slight tenderness in the muscle to an extreme pain where the person cannot move.  DOMS are very common in people that have just started and are very new to this kind of training (Lewis, Ruby and Bush-Joseph, 2012). 
Blood Flow Restriction Training
The method of Blood Flow Restriction (BFR) training is a form of training that uses low intensity exercise with blood flow occlusion using bands that has shown to have results similar to those gained using high intensity training. It has been popular in gyms for a while and is now gaining popularity in clinical settings too. (William R. Vanwye, 2021) BFR started life in the 1960’s in Japan but was then known as KAATSU training (Sportsmed.org2017)  The occlusion bands can be used on either the arms or the legs and once in place are inflated to produce a partial arterial and a complete venous blockage, the participant then does resistance exercises  at around 20-30% of their 1 rep max, with repetitions set high of 15-30 and very short rests between sets of around 30 seconds (Pope et al., 2013) BFR training can create a hypertrophic response with a much lower intensity of resistance weight and fewer repetitions than that of typical resistance training, (Abe et al., 2005).  This happens because a much lower level of mechanical stress and less damage to the muscles when it is compared to normal resistance training methods (Takarada et al., 2000).  Because of this BFR training could possibly be more beneficial for muscle hypertrophy with a lower risk of being injured while training than the typical standard resistance training (Abe et al, 2005, 2006).  However, a study by Kubo et al (2006) indicated that there was not any significant difference in the changes in strength or activation of the muscle fibres after low intensity BFR training, this would indicate BFR changes to strength would be because of hypertrophy to the muscle with no neural adaptions, meaning BFR training at low intensity has insufficient increases in muscle adaptations. That being said, the results from another study by Lowery et al.  (2013) shows that BFR training can stimulate muscle hypertrophy activation in the same way as high intensity resistance training with heavy loads.  Low intensity exercise combined with BFR should show effects in the long term to adaptation of muscle in response to growth hormone (Takarada, Tsuruta and Ishii, 2004). BFR training has also shown greater results in muscle hypertrophy and strength in older people using lesser loads when compared to traditional resistance training with heavier loads (Bigdeli et al., 2020) and in a clinical setting where injured parties cannot do high load exercises because of injury or their current state of recovery (Moises M. Picon, 2018) as well as making improvements on increased blood flow and vascular improvements in blood flow of older people when using BFR training at lower loads with fewer repetitions (Egaña et al., 2010) As people get older, skeletal muscle shrinks and they lose strength and suffer from things such as sarcopenia which is muscle wastage of type 1 and type 2 muscle fibres (Cruz-Jentoft et al., 2010), as such BFR training is of benefit to help reduce muscle atrophy and instead encourage muscle hypertrophy while at the same time putting less strain on a weaker body because of needing lower weight and repetitions while training (Ebrahimnia et al., 2021).  Some reported side effects of BFR include fainting, dizziness, numbness, pain and discomfort and delayed onset muscle soreness (Brandner et al., 2018)
Review
Traditional resistance training methods as they are today, can be used by people of any age, gender and from any athletic or non-athletic background to help promote muscular hypertrophy as well as general fitness levels, however, to get the best results from resistance training a proper program must be prescribed using periodized training practices and progressive overload of the muscles (Evans, 2019). It is common recommendation that people train in two to four sets targeting individual muscle groups up to three times a week using a repetition set of eight to twelve per set and a load of around 70% one rep max with a rest period of 30-60 seconds between sets and to see the best results a typical program should last around twelve weeks (Progression Models in Resistance Training for Healthy Adults, 2009).  According to one study muscle groups that are trained between 1 and 3 days a week with evidence that resistance training twice a week would encourage hypertrophy effects once a week but can therefore conclude that muscle groups should be trained a minimum of twice a week to maximize activated hypertrophy of the muscles trained.  (Schoenfeld, Ogborn and Krieger, 2016).  In 2019 a review was carried out of ten studies of hypertrophy and found that resistance training once a week resulted in the same hypertrophic activation response when compared to training 2 or 3 times a week.  A further 21 studies were examined and found that they had used lean body mass measurements to estimate muscle growth and also reported no immediate difference between training frequencies, however the findings of these studies were difficult to interpret due to crude practices of measuring (Grgic, Schoenfeld and Latella, 2019).  Having said that, there have been a number of studies that have shown that the effect of BFR training using low intensity exercises can promote a hypertrophic response with as little as 20% 1rm and that it offers no more risk of injury than that of traditional training, the theory of this is that it recruits the use of more muscle fibres than standard resistance training over a period of 8 weeks (Loenneke et al., 2011). In total over 19 studies there had been 400 participants that had been measured for strength increase using BFR with both aerobic and resistance exercises, of these 400 there had been a total of 377 participants from all of the 19 studies with a hypertrophic response to the training program and had a gain in muscle size of 0.4 cm2.  The studies found suggest that the effect of BFR training causes noticeable hypertrophy over a much shorter period of time when compared to that of the recognised standard resistance training format and with a much lower weight (Slysz, Stultz and Burr, 2016).
Conclusion
To conclude, the evidence found within the studies, suggests that, while the recognised standard way of training for hypertrophy using resistance at high intensity with heavy weights is the best way to recruit muscle fibres to encourage muscle growth, it is also very time consuming and cumbersome and not for people of a fragile nature such as older people, children or people recovering from most kinds of injury.  Standard resistance training on the most part also requires the participant to travel to the equipment to train in any successful way.  BFR training on the other hand can be done with very minimal equipment so can be mobile, also in favour of BFR is the fact that the participant does not have to lift any heavy weight and can complete their session in around half the amount of time than that of standard resistance training.  BFR training would be the preferred method of training for people of a fragile nature or having an injury of some kind, as it still promotes a hypertrophic response but with less work and less equipment. Both studies seem to be in favour of their own merits and do warrant further studies especially BFR for helping injured parties regain strength with a lesser chance of injury compared to traditional resistance training.
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