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The effects of cluster set training upon strength and power on the bench press

Client profile
The client I have chosen is a 22-year-old, university student, His stature is 176 centre meters in height and weighs 82 kilograms in weight. My client is an experienced training fanatic, he has been training since the age of 16 years of age and has gained 6 years of experience and knowledge, he would be classed as a highly trained athlete. While the majority of his training is performed through CrossFit based training, he has a desire to maintain and develop his strength. In relation to bench press my client has experienced a plateau in regards to his one repetition max. Therefore, taking part in the cluster set training program should in theory aim to break through the plateau and ultimately gain a new personal best one rep max. Gaining power on the back of these would be a bonus for my client, as he says it would but him in good stead when returning into the CrossFit environment.
Cluster set training background
Cluster set training consists of broken up reputations with prescribed rest within the working sets, the rest within the working sets can range from 15-30 seconds to allow resynthesise of ATP, this enables the performer to obtain a great chance of higher power output, peak barbell displacement and peak barbell velocity (Haff et al, 2003).  Cluster set training aids development of power-generating capacity, it is also shown to affect a reduction in repetition-induced tiredness, (Lawton T, et al, 2004). A big aspect of cluster set training is the rest period as adding 15 to 30-seconds within working reps of a set will enable the individual to refill his phosphocreatine stores (PCr), Whereas normal working sets result in greater PCr exhaustion, therefore eventually results in an increased production of lactic acid and lactate due to the athlete having to use more of his muscle glycogen. (Frobose et al,1993) recommended that the adaptive response that promotes muscular growth is reliant on the overall work production or volume load of the training sessions than the degree of the load. Therefore, has shown to promote greater neural adaptations. Taking the results from his literature, cluster set training seems to let the individual to train with a greater intensity. This ultimately amplifies the potential training incentive affecting neural adaptations. (Denton, J. 2006) research found that when the introduction of short inter rep rests ranging from 20 to 130 seconds has been shown to improve the reduction velocity of the bar and also improve the decrease of power output between reps in the bench press exercise compared to a continuous repetitions scheme and traditional training. (MORALES-ARTACHO, A.J, et al, 2018) researched the comparison between cluster set training and traditional training on the bench press. In their study cluster training program involved 6 sets of 3 × 2 repetitions which included (30 seconds rest every 2 repetitions and 4 minutes 30 seconds between sets). Traditional training used 6 sets of 6 non-stop repetitions with 5 minutes rest intervals between sets. The outcome suggested that 3 weeks of muscle power training that included cluster set training in their rescheme would achieve a greater efficiency at inducing velocity and power adaptations precise to the training weight.  (Iglesias-Soler, et al, 2014) discovered that cluster-set training enables the athlete to achieve a greater number of repetitions and improved sustainability of mechanical performance. Cluster set training, unlike Traditional training, was not affected by absolute load, suggesting an improvement of training volume with high absolute loads. The 6-week period for the training program was chosen due to the chance of the client becoming over-trained. By performing the same resistance training protocol over a long duration, without and change can cause overtraining. This can ultimately lead to the athlete’s performance to decline and maybe take weeks over even months even to get one’s strength and power back on track. That being said making sure the program was for 6 weeks, with 5 weeks’ worth of training stimuli, allowed the client to get adequate adaptation via strength and power, but reduces the chance of over training and declining performance. (Stone, M., et al, 1991)
However there has been studies to show that cluster set training provides no significant change in strength or power, due to the literature providing data on the matter or the research hasn’t been researched and developed enough to provide a certain answer. (Tufano, JJ, Brown, et al. 2017) stated that cluster set training allows an athlete to acutely lessen tiredness, which in result increases performance by allowing the athlete to maintain constant strength and endurance throughout the session with a lack in fatigue. However, he claims that the research of cluster set training is still pretty much unknown and it is hard to determine its true benefits.



Methodology
Training program
The training program for the client consists of a 6-week program which is split up into a week of testing his one rep max at the start of the program and then at the end. The rest of the program includes a 5-week cluster set program that progressively increases training load while decreases training volume. In figure 1, the training program does not include the first proper week of the program after the first of testing. Before week 1, the client performed one session of two sets of 4x4 at 70-75% of his tested one rep max and then 2 sets of 3x3 of 80% and an open set which he could remain or increase/decrease the weight he performed. Going onto the program on figure 1, my client performed the weekly workout twice in the week, he chose to perform them on a Tuesday and Saturday, to maintain consistency within his practice. As well as optimising recovery in-between training sessions. As shown on figure 1, the volume of the program progressively decreases while the training intensity of weight increases. This will lead into week 6, where the client will perform a second test of his 1 rep max, in aspiration to increase the weight of his previous 1 rep max. In the training program where it has a plus is where the client will re rack the weight and time a 30 second rest interval, before un racking the weight again to perform the rest of the set. When the training load progressively becomes heavier the client is recommended to have a spot with him to enable that reassurance of preforming each set with safety if he needs it. Week 5, or week 4 on figure 1, is a challenging week. The client will have to be physically ready as well as mentally, because without the correct mindset it will be hard to complete this week, and it I crucial in preparation in creating a new one rep max lift.






Figure 1 
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Technology
The use of the keiser machine, which can test for power output on pressing and pulling mechanics. This becomes useful for this training program as power output can be measured from the start to the end of the training program to determine if clusters set training can improve power output. The client had to perform 5 repetitions on the machine on week 1 and week 6. Each repetition became more resistant and required maximum effort on every single rep to allow a fair and reliable test. 
Results
Power Output 
The first week of the program was testing week on the Keiser press machine. The client performed 5 repetitions on the machine, while the resistance gradually increased each repetition. The results are measured in Peak Power watts.
Week 1 results: 1st rep – (L hand) 334, (R Hand) 335.
2nd rep – (L Hand) 390, (R Hand) 375.
3rd rep – (L Hand) 307, (R Hand) 336.5.
4th rep – (L Hand) 337, (R Hand) 328.5
5th rep – (L Hand) 238, (R Hand) 276.
Week 6 results: 1st rep – (L Hand) 437, (R Hand) 445.
2nd rep – (L Hand) 475.5, (R Hand) 471.5.
3rd rep – (L Hand) 501.5, (R Hand) 499.5.
4th rep – (L Hand) 509, (R Hand) 503.
5th rep – (L Hand) 492.5, (R Hand) 488.5.
Comparing both test results from week 1 and the finally week, week 6. There is a clear difference in peak power wattage. The average peak power wattage of week 1 was (L Hand) 321.2 & (R Hand) 330.2. The average peak power wattage for week 6 was (L Hand) 483.1 & (R Hand) 481.5. Comparing both weeks displays a 161.9 (L Hand) & 151.3 (R Hand) increase in peak power wattage over the 6-week period. (Denton, J. 2006) described that cluster set training improves the reduction of power output which is evident here as peak power has increased throughout the cluster set training block.  Therefore, one can assume that the use of cluster set training may aid in power development within the bench press movement, which will be crucial in the aid for strength development and achieving the outcome goal of the program at achieving a new personal best.
Most studies have displayed that in order to improve power output, they say individuals should train with the velocity and resistance that optimises their mechanical power output (Newton, R, et al., 1994) However, (HARRIS, G, et al, 2000) (McBRIDE, J, et al, 2002) proposes that it is essential to use substantial training loads to fully recruit and to effusively train fast-twitch muscle fibres and motor units. In the training program the majority of the program is performed under heavy training load which is over 80% of the individual’s one rep max. Therefore, training under these circumstances allows greater recruitment of fast-twitch muscle fibres, which produce more power output than slow-twitch muscle fibres and to be accountable for an increase dynamic athletic performance (Lynch, G., et al, 2000). This is evident in the study as power has increased through the training program under the heaving training load stimuli and is evident that fast twitch motor unit recruitment was achieved.	

Strength
Week 1 - The first session was the 1 rep max testing on the bench press, my client predicted a 140 kg bench, however he lost a considerable amount of body weight therefore did not have the certainty that he could achieve that. When looking at figure 2, the client performed 4 warm up sets, with ascending weight load with descending repetitions to keep him feel fresh and unfatigued. My clients last warm up set was 126kg which is 90% of his predicted 140kg Max. He then had an open weight set to try repetition on before his max, he performed 130kg and he said it felt heavy. Then for his 1 rep max he performed 135kg with a Rate of perceived exertion (RPE) of 9. Therefore, the testing for week 1 was done with a 135kg bench. 
Week6 - My client had to perform another 1 rep max bench press, to determine if cluster set training was useful in development of strength while bench pressing. My client followed the same procedure in figure 2 for his final 1 rep max. He had a warm up set on 132.5. Then he had performed 140kg has his 1st attempted and he completed that with a 7 RPE. His 2nd attempt was at 142.5 and he completed this as well with an RPE of 9, and he left it there. Looking at week 1 to week 6 my client increased his bench press by 7.5kg as a result of performing cluster set training. That is a huge increase for 6 weeks and it wouldn’t have been possible if my client hadn’t have bought in to the program and was as regimented as he was.











Figure 2 - This is a sample template of what my client would’ve received before for his sessions.[image: ]
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Critical evaluation
The topic of cluster set training has been researched with mix messages as the outcome. During my training program which implemented the use of cluster set training, my client who is an experienced athlete performed a new personal best one rep max bench press, as well as increase his overall peak power wattage in both left and right hand. Baring this in mind, the literature on this topic is fairly new. The training program itself was well designed, it allowed the athlete to perform high percentages of his 1 rpm for reps and sets, which he wouldn’t have been able to do if he was performing the set in traditional continuous repetition scheme. As the majority of the program was performed over the training load of 80% of 1 rep max, (Adams, K., et al. 1992) researched that training at that training load will ultimately increase maximum muscular strength and in turn also result in improved the development of power in athletic performance. Looking back on this study there was a few implications that made it more difficult than it should’ve been. The lack of research on the topic made the results very unpredictable and was uncertain about the outcome. However, both strength and power increased throughout the training program and also multiple studies implying that cluster set training is more beneficial over traditional continuous set training, as the inter rest period along with the heavy training load allows greater fast twitch recruitment as well as strength development. Therefore, I would implement this definitely into future training programs whenever the lifting progressions hit a plateau. If I were to do this again, I would research if longer or shorter rest periods could create about greater results in peak power wattage and increase the clients one rep max bench.
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