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The purpose of this study was to document the differences of a conventional deadlift over two different loads, one being 70% and the other being 90%, this was to see whether the technique and the lift itself would change dramatically from the different percentages. The athlete who took part was an experienced lifter who already knew their one rep max so could easily work out their percentages. The athlete completed 3 reps on each weight while being recorded in the same environment with the same weights to make sure that this test was fair and accurate. The videos of the athlete were analysed and drawn up. It was found that the athlete was slower on the 90% lift and when he got to his sticking point it took a lot longer to finish that lift than it did at the 70% weight.

Introduction
A large amount of research has been published on competitive weightlifting biomechanics, but most of it is on Olympic style weightlifting. The squat and bench press have been studied far more in depth than the deadlift. The deadlift has received almost no attention from biomechanics. The deadlift is one of the most demanding Olympic lifts there is and uses almost every muscle in the body to complete. The deadlift involves griping a barbell from the floor with both hands, then raising the weight by extending the knees, hips and back while holding the arms downward. On completion of the lift, the knees must be locked in a straight position and the shoulders pulled back. There are two types of deadlift, conventional and sumo, this experiment was concentrating on conventional only. In the conventional deadlift the lifter has a much narrower stance with arms passing outside the legs.  Analysis of powerlifting and Olympic weightlifting records
shows that trained individuals lift heavier loads in the deadlift compared with other free-weight exercises.  The deadlift is most frequently used to develop maximum strength based on the hypothesis that heavy loads lifted will generate large muscular forces and stimulate adaptation. (1). 
To minimize the likelihood of sustaining an injury during the deadlift, athletes are instructed to position the barbell close to the body throughout the movement. Maintaining the barbell in close proximity to the body decreases the overall resistance of the external load. (2). 
The current world record for deadlifting is 500kg by strong man Eddie Hall; this is exceeding body weight by, in some cases, more than five times in some lifters (Stone et al., 2005). These immense weights can result in extreme torques, compressive loads and sheer forces through the spine and other key joints (Brown & Abani, 1985; Cholewicki & McGill, 1992; Cholewicki et al., 1991; Escamilla et al., 1998; Escamilla et al., 2000; Escamilla, Lowry, Osbahr, & Speer, 2001). While these extreme loads represent the top percentile of elite lifters, any level of these forces can be harmful if not correctly and safely managed through correct technique; particularly, incorrect form exacerbates these forces and their effect on the body (Keogh & Pearson, 2003)
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Methods – 
A cross-sectional, repeated measures design was used to quantify and compare kinematics and kinetics of the deadlift exercise using a barbell with different loads on. The athlete’s joints and limbs had to be dotted up so that when the lift was being done it would be easier to see the different body parts move the weight. The body parts that were the shoulders, elbows, knees, ankles and hips, these are all of the body parts that are used to deadlift. This test was done to investigate whether the weight had an effect on the muscular effort and internal stresses developed when lifting a given load. 
One male athlete who is 24 years old was used in the test; the athlete is an experienced lifter and has been in the gym for a couple of years. As he was an experienced lifter the athlete already knew his one rep max in deadlifts. 70% and 90% of the athletes one rep max was calculated, the weights for each bar were 127.5kg for 70% and 164kg for 90%. The athlete was recorded using an iPad which had an app called technique that could record in slow motion so it was easier to analyse. The athlete completed 3 reps on each weight with the focus on proper form and technique. To make sure the test was fair for each load, the barbell and weights were kept the same so the test was 100% accurate. 
The athlete needed to work up to his working weights so completed warm up sets, these weren’t recorded but the form was checked to make sure he was capable of completing the lift when it got heavier. Subjects performed their own specific warm-up, which generally consisted of 2–4 sets with a light load (e.g. the bar for 6–10 repetitions. Once suitably prepared, the athlete performed the exercise with 10, 20, 30, 40, 50, 60, 70, and 80% of his 1RM in that order. 4 repetitions were performed on each percentage to assess if the athlete is capable of going heavier. The athlete was instructed to perform each repetition with maximal effort attempting to lift the load as fast as possible. A minimum 2-minute rest period was allocated between set with a longer rest period made available if the subject felt it necessary to produce maximum performance.(3).
When the athlete was ready to complete the deadlift at the loads needed he used the conventional technique which was a shoulder width stance. The athlete completed 3 reps at 70% and 3 reps at 90%. Once the results were recorded the athlete did a suitable warm down to prevent any injury from occurring. Throughout the lifts, form and technique was of most importance and was looked at carefully while deadlifting so that the athlete didn’t get injured. When the athlete was completing the reps at the required percentage it was of up most importance to keep the back straight at all times with the arms locked out to make the lift correct to be analysed. If the correct technique wasn’t met then the athlete had to do the deadlift again but because he was an experienced lifter he completed the reps with perfect form and each percentage.







Results - 
To collect the results the athlete’s deadlifts had to be analysed using the app it was recording on. This was done by using slow motion tracking the deadlift for each percentage at every .20 seconds; this was to see the change in the position of the athlete’s body and to see how it was affected by the different load. In was interesting to see that the lifter completed the 70% lift in less time than the 90% lift, this was thought to be due to the weight difference and was expected when doing the research for this experiment. Also the load affected the form of the lifter as you can see in the pictures, (located on the right of the page). This was expected like the time it took to lift because of the weight being heavier and the athlete needing maximum performance to lift the 90% load. As you can see by the angles on the pictures the athlete took longer in the starting faze on the 90% lift than the 70% lift, the first 3 diagrams on each picture show this and it is interesting to see how the load actually does affect the form. A problem with the 90% lift is that the athletes form started to struggle and his back started to round, this can cause serious damage if a lifter goes too heavy and needs to be corrected straight away.
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 Common technical inclusions during the deadlift typically occur due to posterior chain dysfunction, resulting in either lumbar or excessive thoracic spine kyphosis (Bird & Barrington-Higgs, 2010); commonly referred to as ‘rounding’. As you move into this position, the lower back musculature can become deactivated, a process referred to as myoelectric silence (Fortin, 1997; McGil, 2007). When this occurs, a proportionally larger stress is applied to the spinal ligaments, neural arch, disks, and facet joints of the lumbar spine (Fortin, 1997; McGil, 2007). Rounding during the initial stages of the deadlift is thought to be reliant on inflexibilities, and rounding during fatigue is thought to be more dependent on core stability and conditioning (Keogh & Pearson, 2003).

















Discussion - 
The initial lifting posture the athletes adopted at the start
of the deadlift between both loads was interesting to see as the heavier weight affected the posture of the beginning phase. At the bottom of the movement, the hip joint was
flexed by the greatest amount, followed by the knee, torso,
and ankle. The magnitude of the load had some effect on initial lifting posture or spatiotemporal extension pattern of the torso, hip, and knee. The only joint that wasn’t affected by the magnitude of the load was the ankle.  As the resistance increased from 70% to 90% of 1RM.
An interesting outcome of this study is that despite the athlete being academically trained to recognise poor movement form, there were still large incidences of technical inclusions in the deadlift. This due to the athlete not lifting that heavy all the time and not being familiar to the weight. Also the deadlift form is dependent on loading percentage, rather than individual technique. The relationship between strength level and inclusions is one that could not be explored with the given dataset, and should be investigated in the future given a larger sample size. As there were no other research papers on the comparison on 70% lift and 90% on the deadlift then it was hard to find information about it. But due to my research I have conducted I can see that the weight does in fact compromise the technique and form of the lifter. It would be good to see if other percentages at lighter weight and higher reps had the same effect on the form too.






Conclusion -
To conclude this research paper I can say that it is clear that as the percentage of weight increases from 70% to 90%, the form and technique of the lifter starts to become compromised and the lift takes twice as long to complete. This due to the lifter not being a powerlifter and not always lifting at this heavy weight. So it was completely understandable that the athlete came across these problems, but the form could only be seen to become worse while analysing it due to checking the angles and drawing them up. It was then clear that the lifter in fact did struggle on the 90% lift.
It appears that at 90% loading inclusions start to appear, particularly at the lumbar spine. A rough guide from this data would be to train at levels less than 90% in the effort of decreasing injury risk, however the best case would be to assess on an athlete-by-athlete basis. Markedly, it is evident from the results that some inclusions at maximal loading may be unavoidable by working on technique at lighter weight and gaining confidence when going heavier. 
Overall the experiment was a success because of the findings that happened, it is clear to see that going heavier does effect the form of a lifter and takes longer to complete the lift, these were things that were thought were going to happen when planning the test. If I was going to change anything if I did it again I would change it to the difference between sumo deadlift and conventional deadlift as there is more information to go off, this would be easier to analyse different findings with the experiment I would do.
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