
How do flat pedals and pedals with toe cages with trainers compare to clip in shoe and pedal system?


Intro

Triathlon events are made up of three disciplines swimming, cycling, and running in that order (Lepers, Knechtle, and Stapley., 2013). Athletes tend to use cycling shoes for the bike leg of the race and then use trainers for the run leg therefore they find themselves having to swim then change attire to ride their bikes then change their footwear to be able to run. Many claim that cycle specific footwear coupled with clip in pedals are more efficient than flat pedals however there is a lack of evidence to support these claims (Straw, and Kram., 2016). Straw and Kram (2016) then go on and discover there are no metabolic differences between pedal interfaces at a sub maximal level. Races can vary hugely in distances and time ranging from two to eight hours for elite level athletes (Lepers, Knechtle, and Stapley., 2013). Time is everything and people train extremely hard while using a lot of different technology to save minutes or even seconds off their overall time. Although cycling shoes can be seen to have positive effects on sprint cycling mentions Hurt III and Kram (2021) and this is backed up by Kuhn (2012) which shows over 30 seconds clip in pedals yield more power output but there is a lack of research surrounding the effects of the pedal interface over longer distances. One choice most triathletes tend to make is using a clip in shoe system while cycling but then changing into running shoes for the run, but it can take up to several minutes to change from cycling footwear to running footwear which makes us ask the question is this worth it? Therefore, the research will be looking at if changing into cycle shoes for the cycle leg is beneficial or would there be more gain to put normal trainers on and cycle with flat pedals or pedals with toe cages. Although not putting cycling shoes on would defiantly save athletes time in the transition zones it important to investigate whether cycling in trainers would yield similar times as cycling shoes over longer distances. If these times were similar, then changing into cycling shoes would not benefit athletes but if cycle shoes were significantly better then athletes should continue to change into cycling shoes and then into running trainers for the run leg. It will be important to weight up the advantages and disadvantages of all three interventions especially when looking at the athlete’s rate of perceived exertion (RPE) to determine what pedal set up they found they benefited from after the time trail. The study will be determined on what pedal/ shoe set up yielded the quickest time, average power, and the athletes rate of perceived exertion over the set distance to see if the extra change of footwear is essential in short triathlon races. If the time trail times were similar but the participants RPE was significantly higher than this must be noted in the conclusion because different recommendations may be made if the participant isn’t as physically fresh compared to a different pedal interface and footwear choice. The saving an athlete could make if they didn’t change into bike shoes and just cycled in running shoes therefore saving time only putting one piece of footwear on could be substantial. This would only be beneficial if flat pedals or pedals with toe cages are up to the benefits of a clip in shoes system. Therefore, the research will be carried out to see if wearing running trainers with either flat pedals or pedals with toe cages make such a difference when compared to a clip in shoe system to warrant the change of footwear within triathlon?



Aims. 

This study will be looking at the place of clip in cycling shoes and pedals in short course triathlon. Clip in cycling shoes and clip in pedals will be compared against flat pedal as well as pedals with toe cages with trainers on. The aim if this will be to determine the differences average power, time and RPE against the three test conditions.


Methods. 

All the participant within the study must have a moderate level of cycling experience while also being fit and healthy. Once all the participants have been chosen to take part in the study, they will be asked to fill in a pre-participation form. Before this they will in informed of what will be expected of them throughout the study and if they did not feel comfortable at any time, they can withdraw from participating or not participate at all. Then when the participants are aware of what is required of them and have given consent the data collection can begin. The data collection from each participant will have to be taken over three separate occasions assuring they are fit, heathy and not fatigued from pervious workouts in any way. The participants will be instructed to wear comfortable clothing intended for cycling and on one occasion will be asked to bring their cycle shoes with them and on the other two occasions will be asked to bring the running trainers they race in with them. In the first set of data being extracted a stationary bike will be set up with flat pedals and the participant will be asked to set the bike up to their preference. They will be wearing their trainers for this and when they are ready, they will be asked to cycle for 5 minutes at 100 watts to warm up their target muscles. Once they have warmed up, they will be asked to cycle for 10 kilometres as quickly as they can. This will be an all-out max effort and will take a lot of energy therefore its import they’ve fuelled and hydrated correctly but will be made aware of this beforehand. They will be asked to fuel and hydrate the same for each data collection as possible.  Then when the participant is ready, they can begin cycling. Once they have completed the 10-kilometre time trial their time and average power will be recorded along with them being asked to select how they felt the ride was on the borg rpe scale. For the second set of data collection the stationary bike will be set up with pedals with toe cages and then the same protocol will be followed. Lastly the final set of data will be collected with the stationary bike being fitted with clip in pedals and the client will have to be wearing compatible cycling shoes. It is very important as the efforts the client is being asked to complete are max efforts that they have sufficient time to recover and are not fatigued in any way at the start of any of the data collections. Therefore, each of the data collections will be spaced out and the participants will have at least one day rest before having to be tested again. 



Data analysis.

Once all the participants have completed all the rides the data collection is complete and all the relevant and collected data will be put into excel and a table of the data will be completed. Then to see if the there is any significant differences of the data paired t tests will be run between clip in shoe and pedal system and flat pedals and trainers as well as the clip in shoe system and pedals with toe cages and trainers. Also, a test will be run between flat pedals with trainers and pedals with toe cages and trainers. The significance valve will be set to a value of 0.05 to determine if there are any differences between the data being tested. Through this, conclusions and theories can be made on what pedal interface and shoe is best over a short distance time trail. 

Research timetable. 

First draft of the introduction aims and methods to be completed. 15.12.23

All the data to have been collected 15.12.23 

Final version of introduction aims and methods. 26.1.24

First draft of results and discussion. 16.2.24

First draft of conclusion and abstract 1.3.24

Final draft of results, discussion, conclusion and abstract. 22.3.24

All put together and handed in for proof reading and final changes. 5.4.24

Final deadline 19.4.24
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