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	Module Learning Outcomes 
(from module syllabus)

	
· Critically evaluate the effectiveness of a range of recent advanced training methods.

· Integrate advanced training methods effectively into a training programme.

· Use technology effectively to enhance training outcomes and monitoring.







	
TASK DESCRIPTION





Scenario 
 
This assignment requires you to implement and evaluate the effectiveness of one of the advanced training methods studied in this module. This implementation can involve either working with client who you can safely work with (in person or remotely), or implementing it into your own training. You must choose a different training methodology to the one used in assignment 1.

You must also evaluate the role that technology can play in supporting this training method.

 
Task  
Having integrated the advanced training method into the training of an individual for a suitable period of time, write an evaluative report outlining the effectiveness of the training method in achieving the desired goals, and the usefulness of technology in monitoring progress. 
 
Include the following in the report: 

· A profile of the client including results of any testing conducted;
· A rationale for the inclusion of this particular advanced training method in the training programme of the client; 
· A summary of the training programme prescribed to the client;
· Details and evaluation of any technology used within the programme; 
· A critical evaluation of the effectiveness of your intervention, using evidence-based research to support your opinions. 
 


Report on the effectiveness of Blood Flow Resistance Band training on Calves

Client Profile
The client is a 20-year-old male, weighing 70 kg and with a height 172.72 centimetres tall. The client partakes in sports such as dance and rugby and take competes in regional dance events and plays rugby matches as a winger. He trains dance 2-3 times a week and trains rugby twice a week. He regularly goes to gym and has been training for over 1 ½ years and has a good understanding of training. In term of his training regime, he has a personal trainer and has a goal of gaining muscle mass, his training split includes training 6 days a week training pull, push, and legs twice a week and includes at least 30-60 minutes of cardio every day. The main goal of this training programme is to see the gains in muscle thickness of blood flow resistance training on calves.  He has access to a home gym and has access to 20 kg York bar (Second Strength, 2021). 
The client is currently taking Creatine Monohydrate as his training supplement. Creatine monohydrate is a non-protein nitrogenous compound made up of arginine, glycine and methionine (amino acids); it is located in the skeletal muscles and provides rapid energy during workouts and muscle contraction through the ATP-PCr system (Bemben and Lamont, 2005)
Rationale of Training Method 
Usual standards suggest that to increase in muscular size and muscular strength, resistance exercise should be performed with at least a load of 70% of the concentric 1 repetition max (1rm) (ACSM,2009). But on the other hand, expanding research supports the use of low-load resistance exercise mixed with Blood Flow Restriction training for an increase in muscular strength and hypertrophy gains (Takarada, Takazawa and Sato,2000). The reason BFR is a very effective technique is due to the stimulation of low oxygenation, increased anerobic metabolism and growth of metabolic products during muscle contraction resulting metabolic stress (Meyer, 2006).  
High-intensity training methods are usually recommended to increases muscle mass and strength (ACSM,2000). Blood Flow Restriction is a type of training method comprises partly or completely restricting the limb blood flow during exercise using an inflatable cuff placing at the most practical part of the limb (Fernandesm et al,2020). The flow restriction is based on the resting systolic blood pressure and causes arterial blood inflow to lower and largely occludes venous return (Mattocks, Jesse, and Mouser ,2018). The suggested use for blood flow restriction training (BFR) included low intensity loads such as 30% to 50% of 1 repetition max promotes an increase in hypertrophy and strength. (Bottino, Farinatti and Oliveira,2013). A benefit of BFR training is that using light loads can be used to gain muscle hypertrophy just like training with high-load resistance work (Kubo et al,2006). BFR training using 40%-80% supervised by experienced practitioners can be very safe and effective, lower BFR pressures can result into less risk without using higher pressures (Patterson et al ,2017). Using lower load in BFR training can be used for individuals who are not capable of tolerating mechanical stress associated with higher-load resistance exercise (Wernbom, Augustsson and Raastad, 2008) Exercise involving Resistance with BFR includes numerous sets where the BFR protocol is continuous or is only used during workouts (Fujita et al,2007). 
There are numerous studies that show the effectiveness of Blood Flow Restriction on individuals in relation to muscle hypertrophy, endurance, and strength. A study correlated by Gavanda et al (2020) investigated whether a 6-week training programme using BFR twice a week (4 sets at 30% 1-RM until failure) placed below the patella is more beneficial to training without BFR in relation to muscle mass and strength gains in calf muscles. There two control groups one training with BFR and one without averaging a mean age of 27.3 and at least 7 years of training experience. Pre-screening tests were conducted such as gastrocnemius muscle thickness with ultrasound, 7 maximal hopping tests and 1rm smith machine calf raise. Gavanda et al (2020) found that the number of repetitions per training session finished was higher in the NoBFR group compared to the BFR group. Muscle thickness on the calf did not increase neither did strength. This could be a possible outcome for the client using this training.
Another study done by Sakuraba and Ishikawa (2009) investigated the effect of isokinetic training combined with Blood flow Restriction. The subject was 21 male collage track and field athletes and were split into four control groups two groups one high speed and low speed with blood flow bands (Cuff pressure at 196 ± 6 mmHg) and the other two: high and low speed without blood flow bands. The study was done 2 times per week and lasted for 4 weeks. Sakuraba and Ishikawa (2009) found that the groups that done BFR training muscular strength increased and found no difference in muscle cross sectional area.
In this study correlated by Evans, Vance & Maggie Brown (2010) looks at using blood flow restriction bands with low-load resistance training to assess microvascular filtration, strength, and endurance improvements.  9 healthy males’ workout for 4 weeks; 3 times a week doing 4 sets of 50 heel raises with blood flow bands. Cuff pressure at 150mHg on dominant leg and no band on the other leg. They found that Strength increased by 18% with Blood flow bands and no changes in the other leg without. Filtration also increased by 26% with Blood flow bands.

Training Programme
	Week
	Monday
	Thursday 

	Week One
	Calf raises 
4 sets – 20-30 repetitions 
45 second break 
	Calf raises 
4 sets – 20-30 repetitions
45 second break

	Week Two
	Calf raises 
4 sets – 20-30 repetitions
45 second break
	Calf raises 
4 sets – 20-30 repetitions
45 second break

	Week three
	Calf raises 
4 sets – 20-30 repetitions
45 second break
	Calf raises 
4 sets – 20-30 repetitions
45 second break

	Week four 
	Calf raises 
4 sets – 20-30 repetitions
45 second break
	Calf raises 
4 sets – 20-30 repetitions
45 second break


(Calf raises done by 10kg PVC weighted Bag) (Body power 10kg PVC Weighted Bag,2021)
Before the training programme begun a| muscular endurance test, 3-5 repetition max strength test, a Vertical jump test was conducted and measured muscle thickness of both calves. Both can be determined in laboratory and field conditions (Vaara et al,2012) but due to Covid-19 these will be done in the home gym. The Muscular endurance test was a calf-raise test, this includes repeating concentric-eccentric muscle action of the plantar-flexors in unipedal stance measured by the number of repetitions completed (Loiser et al ,2008).  A 3-5 maximal strength test was conducted with a 20kg bar and loaded plates counting how many calve raises were performed. Lastly a Vertical Jump Impulse test was conducted. A chalk and a “cm” scale tape measure were used. The jump was performed without upper limb swing and there was no bending in the legs making it a stiff leg jump. The client then jumped and measuring the highest point reached with his fingertips (Nogueira ,2020). 
 
The training programme consisted of training twice a week every Monday and Thursday for 4 weeks straight doing calf raises with Blood Flow restriction bands. The training programme was worked around the clients training regiment as he already trains with his personal trainer 6 times a week. The clients training split is push, pull and legs. The client does not train calves and main goal is to get them bigger. Using Blood Flow Restriction on any other body part the client would like to improve could affect post results as the client is already training other body parts to get bigger with his personal trainer. 
All training sessions lasted only 10-15 minutes; this is because the Blood Flow restriction bands can only be worn continuously for 10-15 minutes. It is advised that that the pressure should be deflated for 2-3 minutes to allow blood reperfusion (Occlusion Cuff,2021). The advised training guidelines with Blood Flow Restriction Bands suggest that the band pressure should be at least 150-250mmHg when training lower limb pressures with a rep range of 15-30 with a 30-60 second rest break between sets (Occlusion Cuff,2021). During training, the pressure in the bands were kept at 150mmhg, with a rep range of 20-30 repetitions and a 45-60 second break and 4 sets in total.
The training programme included 2 times a week of training as Meta-analyses proves that optimum muscular size, gains, and function happens with at least two to three times of training a week (Petrson, Rhea and Alvar,2005). Also, there was a 48-hr rest period between the sessions, this allows and promotes cellular and molecular adaptations which can help muscle hypertrophy and gains in strength (Bickel et al,2005).
The selected repetitions were 20-30 calf raises. This type of rep range usually tends to be for people who want to focus on improving muscular endurance with a low load intensity; but only consisting of two sets (Campos et al,2002). But the advised rep range was 15-30 (Occlusion Cuff,2021).



Technology Used 
During training sessions, the Blood Flow Occlusion Cuff (Occlusion,2021) was used and placed just below the patella to work the calves, both bands were used, and this allow arterial blood flow to a muscle venous return, a pump was attached to the cuffs to increase the pressure.  
An app was used called “Jumpster” which measured Vertical Jump measurement. The phone is placed in the pocket then when the client jumps the app measures how high the vertical jump was and can compare to other jumps.
Also, the Apple Watch (Apple, California, 2021) was used a stopwatch to measure the clients breaks in between set and to time how long the Occlusion Bands were on for. 

Results
Pre-Test Results before training programme (including muscular endurance test, muscular strength, and Vertical Jump test).
	Calf-raise test
	60 repetitions

	3-5 Maximal Strength test
	70kg for 3 reps

	Vertical Impulse Test
	10cm

	Muscle thickness
	14.5 inches



Testing results after training programme.	
	Calf-raise test
	70 repetitions 

	3-5 Maximal Strength test
	75kg for 3 reps

	Vertical Impulse Test
	10cm

	Muscle thickness 
	14.7 inches










Evaluation
The 4-week training programme slightly improved the main goal of the client which was to increase the thickness of the calves. From looking at the muscle thickness measurement taken before the training programme the client measurement was 14.5 inches and after the training programme there was a slight increase of 0.2 inches. Also, strength increased as the pretesting scores were 70kg for 3 reps and after the programme scored 75kg for 3 reps. The calf - raise muscular endurance test scores also increased from 60 repetitions to 70 repetitions. The Vertical Jump test scores did not show any improvement as the score stayed the same scoring a 10cm jump. Low-load resistance exercise mixed with Blood Flow Restriction training for an increase in muscular strength and hypertrophy gains (Takarada, Takazawa and Sato,2000).
A study conducted by Manimmanakorn and colleagues (2013) examined the effectives of blood flow restriction or hypoxia with low-load resistance exercise on muscular strength and endurance. The subjects were female netball players who trained 3 times a week over a duration of 5 weeks doing bilateral knee extension and flexion for 3 sets till failure with a 30 second rest with a load of 20% of 1 repetition max. They found gains in muscular strength, endurance and increases in muscle cross sectional area in the group that trained blood flow restriction group.  Similar findings to my clients result as muscular strength, endurance and muscle cross section increased.  The differences are the subjects trained 3 times a week and longer for 5 weeks and only had a 30 second rest period.
 This study by (Patterson and Ferguson,2011) assesses the changes of calf-muscle strength, resting blood flow and post occlusive blood flow. The 4-week training program included 3 sessions a week of supervised training of plantar flexion at 25% of 1 repetition max with low load resistance training. One leg had no blood flow restriction, and one was restricted. They found that the leg with blood flow restricted band increased in strength and blood flow increased.
The last study was correlated by Abe and colleagues (2005) investigated the effects of short-term KAATSU – resistance training on skeletal muscle size, sprint and jump performance.  The subjects were 15 male track and field athletes and were divided into two groups Kaatsu and blood flow restriction.  The training frequency was twice daily for 8 consecutive days with cuff pressure of 160-240mmHG. The BFR training protocol was Squat and leg curl 3 sets and 15 repetitions with 20% of 1 repetition max. They found that the thickness in the muscles and leg 1 repetition max increased in the BFR group. They also found that jump performance (standing, triple and 5 rep jump) did not improve in BFR or the control group. Similar findings in the clients results as jump performance did not improve but muscle thickness and strength did.
Even though Blood flow restriction training provides a lot of benefits it can also bring potential risks. BFR training numerous amounts of case studies informs training responses to BFR including delayed onset muscle soreness and domyoloysis (Patterson et al,2017). It can also influence cardiovascular and peripheral blood flow changes. Due to BFR training manipulate blood flow dynamics there are safety risks, the congestion and digestion of veins that can happen from pooling of blood with BFR valve damage in the veins can occur (Loenneke et al,2011). 
Muscle Damage can also occur when applying BFR training. High load Resistance training can cause muscle damage especially people who do not have a lot of know and experience in training (Damas et al,2016).  Frequent concern of using BFR with and without exercise is that it can lead to augment muscle damage across ischemic-reperfusion injury, combination of BFR short training sessions with muscle contraction can cause muscle damage (Blaisdell,2002).
 It can also influence the cardiovascular response. While exercising oxygen demands increase in the skeletal muscle complemented by the central and peripheral vascular responses, heart rate, stroke volume establish the output delivered by vascular resistance (Hogan, 2009). The BFR bands put more pressure on the blood vessels and the soft tissue and influence the cardiovascular response.
In terms of practicality of the BFR bands, the BFR bands are practical as they can be taken anywhere, and training sessions combined with low load resistance training are not very time consuming as training sessions should only last 10–15-minute session.  Not everyone can afford BFR bands as a standard set can cost around £84.99, which can be expensive for some people. It was easy using these bands in relation to the programme as the bands do come with a step-by-step guide. There were no issues using the BFR bands if the protocol is followed.
In terms of the client’s experience, the client found the BFR training very interesting and found it quite beneficial. The client found that BFR training managed to fatigue the muscles quicker also said that he would not stick to it in the long run as it takes quite a while to set up and even know it was beneficial training was uncomfortable for him. The client found the training programme beneficial and did not cause any implications to his muscle or overall health.
In conclusion BFR training combined with low load resistance training is effective and is a popular training method across practitioners and athletes. From the results its clear to see that it has a positive effect on strength, muscle hypertrophy and endurance.  The only factor that did not change was jump performance, in relation to studies reviewed this was a common outcome after a BFR programme. Despite the effective use of BFR it has safety concerns in terms of muscle damage and physiological responses to it. It is essential that a practitioner should be experienced with this training method to not cause implications. Due to its cost, it may be hard for people to use it in the future as common method of training.
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