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Abstract 
The aim of this research was to identify whether the impact absorption technology in netball specific trainers are more effective than those in regular running trainers and therefore is there any benefit to players wearing netball specific trainers by reducing injury through the reduction of impact forces. 11 female participants all took turns dropping from two different heights (0.1, 0.3m) onto a HUR labs force platform wearing one set of trainers and then completed the process again wearing the other set of trainers. The results showed that the netball specific trainers were more effective in reducing impact forces from different heights than running trainers. 

Introduction 
Netball is one of the most common female sports in the British Commonwealth; it is a game consisting of 7 players on court per team during play and is usually played in four 15-minute quarters (Thomas et al., 2017). One of the key movements within the game is landing; this is because of the no moving with the ball rule (Thomas et al., 2017). It is common for players to perform explosive jumps to receive the ball, which leads to deceleration through landing and results in very high ground reaction forces on the lower body (Otago, 2004). When high ground reaction forces are coupled with incorrect landing technique the risk of injury for players increases significantly and is thought to be one of the leading causes of injury during a game (Steele and Lafortune, 1989). According to Mothersole, Cronin and Harris (2013) adjusting the players landing mechanics will be more beneficial than adjusting the shoe being worn, however this does not mean that changing the shoe worn will not make a difference at all. Another influencing factor on ground reaction forces is height according to a study by Caster (1993) therefore decreasing the drop height should decrease the ground force reaction produced. Flores and Smith (2004) stated that ‘shoe construction plays a critical role in the comfort as well as function’ they believed that the construction has a strong influence on injury due to the impact forces placed on the joints and tissues of the lower body. The two shoes being tested are produced by Asics as this company is well known for the production of trainers for high impact sports and are constantly improving their shoe technology to help prevent injury and improve performance. Both the Asics Gel Netburner Academy 8’s and the Asics Gel Phoenix 9’s are designed with Gel technology for optimal shock absorption the Netburners have gel in the forefoot, midsole and rearfoot and therefore should absorb shock from all areas of the foot whereas the Gel Phoenix 9’s only have gel in the rearfoot helping to shock absorb forces from the heel (Asics).  The study carried out was influenced by Steele and Milburn (1987) as they looked into the effect of different shoe’s on different surfaces. This study will aim to conclude whether the technology in netball specific trainers will benefit netball players by reducing the ground reaction forces any more than regular running trainers with similar characteristics.  The overall aim of the study is to identify which trainer performs better at reducing ground reaction forces. There are three objectives for this study and they are as follows:  Which trainer is more effective in reducing ground reaction forces when dropped from different heights? Does weight affect the trainer’s ability to reduce ground reaction forces?  Which trainer performs best overall in reducing ground forces? The working hypotheses for this is study is that the netball trainer will provided better protection from ground reaction forces than regular running trainers. 

Method 
 For this research there was 11 female participants, they were all part of the university netball team and their age varied between 19-22 years. Only females were used as this is predominantly a female sport and therefore data from males would be irrelevant as it is known that males tend to be heavier in general which would affect this research. The average weight was 71Kg.  The participants all signed a PAR-Q and informed consent form so they were aware of the procedure and that they were allowed to withdraw from the research at any point with consequence. 
 The design of this research was influenced by Steele and Milburn (1987). The research carried out in 1987 had the participants performing an attacking move and landing on a force platform to record the vertical ground force. The research by Steele and Milburn was looking at the effect of footfall on ground reaction forces rather than the effect of the shoe and therefore this research will not copy their research exactly however it will be strongly influenced due the fact the results are looking at the ground reaction forces as well. The two shoes being compared are Asics Gel Netburner Academy 8 (the netball specific trainer) and the Asics Gel Phoenix 9 (the standard running trainer). 
 The force platform being used is the HUR Labs Force Platform and it belongs to the University of Wales Trinity Saint David, Carmarthen. The lab technician at the university prior to the testing completed the calibration and safety checks. Two platforms were measured to 0.1m and 0.3m and placed in a position for participants to drop off onto the force platform. All participants were given a demonstration of how the test should be performed prior to the start of testing and were also given the opportunity to have a trial turn. 
 The first participant wore the netball specific pair of trainers for the first test and their data including age, gender, height and weight was entered into the software database, the researcher then selected ‘perform test’ at the top of the page and selected the drop test. Next, the client took their position on the 0.1m platform and when they were ready dropped off the raised platform onto the force platform. The impact force (Newtons) result was then saved and the jump was repeated twice more, saving each jump after it was performed, from the height of 0.1m. Wearing the same netball specific trainers this exact same process was then repeated three times from the height of 0.3m. Entering the data for the participant into the database, dropping off the 0.3m platform onto the force platform and ensuring each drop was saved into the database. The next stage of testing was using the running specific trainers. Exactly the same protocol as above was used to test these trainers, entering the participants data, dropping of the 0.1m platform three times saving the result after each drop and then moving up to the 0.3m platform and repeating three times again. Overall each participant had 12 sets of results, 6 from the netball specific data and 6 from the running trainer. This exact protocol was repeated with all 11 participants. An average was then worked out using the HUR Labs force platform software and these were recorded in a separate secure database. In the separate secure database the participants were listed as participants 1-11 alongside their weight (kg) and average results, which was impact force, recorded in Newtons (N) for each trainer from each height (m). 
 To analyse the data Microsoft excel was used. The average impact force was calculated for each category as shown in figure 1. From this the difference between average impact force results from the netball trainer compared to running trainer from 0.1m was recorded alongside the impact force results difference from 0.3m. In addition to this the data was arranged into weight order and it was noted that weight impacted on impact forces and lead to a comparison between the impact force results between the lightest and heaviest participants to examine how much impact weight had. 

Results 
The results reflected the hypothesis and showed that on average the netball specific trainer produced lower impact forces (N) compared to running trainers. It was also concluded that drop height and weight affected the impact absorption of each shoe. The table in figure 1 shows the results of each participants drop from both 0.1m and 0.3 meters in each shoe.

[image: ]
Figure 1- Results of impact force from netball trainer and running shoe.
When performing the drop from a height of 0.1m the average impact force for the netball specific trainer was 2078.8N in comparison to the running shoe, which was 2470.7N this resulted in difference of 391.9N. When performing the drop from an increased height of 0.3m as expected the impact force increased. The netball trainer produced an impact force of 2225.9N on average compared to 2739.2N produced by the running trainer, the difference between the impact force of the trainers was 513N and was a greater difference than that of the 0.1m drop height. It was also clear that weight increased impact absorption. There was a difference of 22kg between the lightest and heaviest participant and it was clear this had an impact on the impact forces produced. Whilst wearing the netball trainer there was a difference of 688N between the lightest and heaviest player from a drop height of 0.1m and 691N from 0.3m as shown in appendix 1. The running shoes showed similar results with a difference of 654N from 0.1m and 842N from 0.3m between the lightest and heaviest participants as shown in appendix 2. 

Discussion 
The aim of this research was to identify whether netball players would benefit from wearing netball specific trainers with impact absorbing technology in comparison to regular running trainers. A limitation to this study, however, was that it focused solely on the impact absorption technology and does not consider other components such as foot support, comfort and grip. However, extremely high ground reaction forces combined with poor lading techniques are seen as a primary cause of lower limb injuries in players (Mothersole, Cronin and Harris, 2013) and therefore is a key issue which needs to be resolved for the benefits of players and if the shoe worn can help contribute to the reduction of ground reaction forces then this is a positive. Another limitation is that the movement completed during the research was from a standstill position, which does not represent a game play movement. During a game players will run at speed into their jump and therefore increase their ground reaction forces during landing (Otago, 2004) this may reduce the effectiveness of the technology within the shoe. The study was effective in identifying that weight had an effect on impact force and those with greater body mass had increased impact forces whilst wearing both shoes. According to Thomas, et al. (2019), defenders and shooters on average have a greater body mass than centre court players which suggests that players in certain positions may be more at risk of injury from ground reaction forces. 

Conclusion 
To conclude netball specific trainers are somewhat beneficial to netball players in helping to reduce ground reaction forces through impact absorption but only to a certain extent. The reduction is minimal and other components such as landing mechanics should be trained and developed properly in order to help reduce the risk of injury on lower limbs. In addition to this to understand the full benefits of netball specific trainers further research should be carried out into the other areas of technology compared to running trainers for a more relevant conclusion into whether netball specific trainers are worth buying for players instead of regular running trainers.
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| Participant Netball Shoe Running Shoe
0.1m 0.3m 0.1m 0.3m
Weight (kg) Weight (kg)
Impact force (N) Impact Force (N) Impact force (N) Impact Force (N)

1 75 2207 2354 75 2575 2899
2 67 1979 2103 67 2398 2563
3 65 1901 2040 65 2232 2487
4 68 2010 2135 68 2335 2602
5 81 2389 2543 81 2780 3199
6 67 1999 2103 67 2300 2563
7 71 2100 2229 71 2438 2776
8 69 2039 2166 69 2369 2640
9 80 2332 2511 80 2847 3061
10 78 2210 2449 78 2778 2984
11 59 1701 1852 59 2126 2357

Average 70.9090909 2078.81818 2225.90909 2470.72727 2739.18182
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Participant Netball Shoe
0.1m 0.3m
Weight (kg)
Impact force (N) | Impact Force (N)

11 59 1701 1852
3 65 1901 2040
6 67 1999 2103
2 67 1979 2103
4 68 2010 2135
8 69 2039 2166
7 71 2100 2229
1 75 2207 2354
10 78 2210 2449
9 80 2332 2511
81 2389 2543
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Participant Running Shoe
0.1m 0.3m
Weight (kg)
Impact force (N) | Impact Force (N)

11 59 2126 2357
3 65 2232 2487
6 67 2300 2563
2 67 2398 2563
4 68 2335 2602
8 69 2369 2640
7 71 2438 2776
1 75 2575 2899
10 78 2778 2984
9 80 2847 3061
81 2780 3199
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