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Abstract
Journal of Sport, Health & Outdoor Education Reviews 2017; 1: [image: UW Trinity Saint David logo]

Mathias, KM
Bench press is one of the events in competitive power-lifting, as well as one of the most popular exercises among athletes and recreational weight trainers. The Individual then performed as many repetitions as possible at 75% of the 1RM load. Statistical analysis revealed that differences of the first repetition and the last and the kinematics of a submaximal lift change as a subject approaches’ failure in a set. The time to lift the bar more than doubled from the first to the last repetition, causing a decrease in both mean and peak upward velocity. Also, the peak upward velocity occurred more frequent in the first couple of repetitions rather than the later repetitions. This therefore displays evidence that fatigue becomes the undermining factor on the individual’s performance and ability top maintain power and produce repetitions
Correspondence: D. Gardner School of Sport, Health and Outdoor Education, Faculty of Business and Management UWTSD, Carmarthen, SA31 3EP. D.gardenr@uwtsd.ac.uk.


Introduction
[bookmark: _Hlk534710579]The exercise I based my assignment of was the Bench press. (Duffey, M.J., and J.H. Challis., 2007) journal displays that bench press is one of the events in competitive power-lifting, as well as one of the most popular exercises among athletes and recreational weight trainers. The Bench Press is a movement involving the pectoral muscles being the main agonist muscle with Deltoids and Triceps being the secondary working. The researched I gathered on the bench press was to determine “Does form of the exercise decrease while performing maximum repetitions.” The data is recorded at the 1st repetition, the middle repetition and the last repetition to determine if the form alter or decrease, also any implications that could occur in which could be affecting his performance on the bench press. The use of the program Hudl Technique allows the angles and movements of the exercise to be traced and analysed. The Bench press was recorded on the frontal plane, therefore allowed the analyst to see how the angles of the shoulder and elbow displayed and implications that could describe how his performance were to be.

Methods
The weight of the exercise was determined from 75% of his one rep max. The Participant was individual with experience involving this exercise, this provides reassurance that the data 
can be trusted. The participant performed 10 repetitions as his total maximum effort. Therefore, the data collected from his effort was recorded from the 1st, 5th and 10th repetition. At each repetition a front section of the bench press is recorded every 0.3 seconds. From the top of the movement to the bottom phase and back to the top. The individual had the opportunity to perform bench press repetitions with a bar of submaximal load. (Borg, 1998) displayed that, three warm-up sets were ideal for maximum performance as the muscles were fully warm and firing. The individual performed 20 repetitions at 25% of assumed 1- RM, ten repetitions at 50% of 1-RM, and eight repetitions at 70% of 1-RM. This enabled the body to get use to the volume of the weight and 

 The subject could then perform a maximal bench press and as many repetitions as possible at 75% of this maximum. The load was recorded at 100 Kg as 75% of his 133 kg Maximum lift is the 100kg load. The Individual performed a respectful 10 repetitions.

Results
[image: ]The research I gathered was collected from three points along the individual’s max repetition. The 1st repetition in figure 1 took 0.8 seconds to complete the eccentric phase and took 0.4 seconds to complete the concentric phase. Thus, suggesting that the first rep was controlled on the eccentric phase and on the concentric phase displayed good levels of power.
(Figure 1, 1st repetition).
[image: ] In comparison the 5th repetition, the eccentric phase in Figure 2 took 0.6 seconds to complete and o.6 seconds to complete the concentric phase. Therefore, suggests that fatigue as a preventative factor on performance hasn’t settled in yet as the speed of the repetitions has increased in the eccentric phase and slowed in the concentric phase by 0.2 seconds. Therefore, overall remaining the same speed as the first repetition.
(Figure 2, 5th repetition).
The final repetition found in Figure 3 and 10th repetition of his maximal effort took 0.6 seconds in the eccentric phase. However, took 0.8 seconds to complete the concentric phase. This is twice the speed it took on the first repetition. This suggests that fatigue had fully affect his performance by now and another repetition would’ve resulted in a failed attempt.
[image: ]    
(Figure 3, 10th repetition)
There is a common theme however, from the bottom of the repetition all the three sites that were recorded take 0.2 seconds to move an initial 10° in the elbow and joint. Whereas for the rest of the concentric phase the joint angle increases by 30-40° in 0.2 seconds suggesting that the initial force applied to concentrically move the bench press is much greater than 0.4-0.6 seconds into the concentric phase where the power has already been produced and the locking out of the triceps is the only over fundamental part.







Discussion
[bookmark: _Hlk534975873]Applying this study to a sporting reference would be the American football testing programs from professional levels down to high school as the journal of strength and conditioning research (Paul. P chapman, James r Whitehead, 1998), displays that the use of 225lbs (100 kg) submaximal test can provide a great representation of the athletes 1 rep max, without having to perform the 1 rep max lift and putting strain on muscles and joints mid-way through the season. (Brzycki,1993) found that by using the 225lbs max repetition I can prevent and lower the concern for injury during the 1-rep max testing. As there has been little to none injuries will before the max repetition testing. However, due to the great demand on the body to produce the 1 rep max bench reports of football players of producing 1st degree sprains to the pectoral major are becoming more prominent. However (Mayhew, J.L., T. Ball, 1992) discovered that athletes that performed 0-1 repetition on the 225lb max repetition testing had an increase risk of injury as it is their maximal lift or greater. Therefore, should the testing be at 75% of their 1 rep max. As it provides a safe weight and less taxing on the muscles and joints then the max repetition. Also, it still provides the coaches with the data on their predicted 1 rep max.
The second component of the strategy was a tendency to keep the bar closer to the shoulder during the lift. It is possible that as the participant began to experience fatigue, this made him attempt to make their movements more efficient. Because the bar needed to be raised to the same height for each lift, the first option for increasing efficiency would be to reduce excess movement and move the bar in as straight a line as possible from the bottom to the top of the lift. The data indicate that this strategy was not adopted. Both of the measures of bar path straightness, the length of the path the bar travelled and the maximal deviation from a straight line, increased as the subjects progressed through the trial. (Madsen and McLaughlin, 1984) found that the second option was to reduce the moment the bar created at the shoulder joint by keeping the bar more directly over the shoulder; this was observed. It should be noted that their study involved the comparison of single lifts in world-class competitive lifters.


Conclusion
In conclusion, the result I gathered display that fatigue plays an import role in submaximal bench press performance. The research suggests that from the start to the finish of the repetitions. The repetitions slow in speed by double of the first repetition. To a point where the rep will almost fail. The use of American football 225lbs max repetition testing, provides a good base to compare the research off as our participant benched the load of 225lbs (100kgs). As this was 75% of his one rep max, he was able to produce 10 repetitions. However, by using the American football testing they could predict that his max could have increased and maybe 225lbs isn’t 75% anymore. The last repetition had many similar qualities to the maximal-repetition lift, such as statistically similar bar position, velocity on the concentric, and path curvature. Despite these similarities, the forces exerted to move the bar for the last repetition compared with the maximum lift were less because the bar had less mass. This supports the evidence from (Brzycki,1993) that performing these submaximal lifts provide safe environment in an injury prevention perspective. Therefore, athletes in season should perform such submaximal lifts as an indicator to determine where their strengths at, but also allow them to reduce the chances of injury while performing such strength lifts. This reduction in force indicates different muscular involvement in the last repetitions, indicating important neuromuscular differences between the maximal repetition and the submaximal repetitions. Therefore, making sub-maximal lifts less taxing on the body and more beneficial to the modern-day athlete.
If there was one aspect of the study, I would change would be the strictness on from throughout the experiment as it can provide cheating in a sense and not true reliable data, bar kinematics changes dramatically during a sort to failure in the bench press. Because of the importance of neutral changes early in a training program, coaches may want to emphasize proper technique rather reach momentary muscular failure in novice exercisers. Techniques to emphasize include moving the bar over the shoulder during the lift phase and exploding, or lifting the bar rapidly during the early part of the lift phase to help lifters get through their sticking point. Once these patterns are developed, more emphasis can be placed on training intensity. As the lifters tended to keep the bar more directly over the shoulder during the lift phase at maximal load, showing a pattern similar to the elite lifters discussed in (Madsen and McLaughlin, 1984) This form would mean that the data collected would be reliable as the performed repetition were of standard of an elite level.
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