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Effaith Esgidiau Plat Carbon ar Berfformiad Rhedwyr Adloniadol 
Cyflwyniad 
Ystyrir esgidiau carbon sydd yn destun datblygedig a phoblogaidd ym maes chwaraeon redeg pellter hir. Yn ôl ysbrydoliaeth nifer o redwyr elit fel Eliud Kipchoge, mae eu cyflawniadau yn sgil defnydd o esgidiau carbon yn denu sylw dilynwyr a’u manteision gan annog mynediad i’r esgidiau arloesol yma. Pwysleisia'r ymchwil cyfredol hyn (Giorgos 2023, Keicchiro 2022) gan nodi effeithiau cydrannau biomecanegol ar amlygiad mewn perfformiad.
Gan ffocysu ar ddyluniad yr esgid yn ddyfnach, credir bod mewnwadn trwchus a'r platiau carbon yn meddu'r prif gyfrifoldeb am leihau'r ymdrech angenrheidiol i redeg yn gyflymach (Becks 2020, Keicchiro 2022). Prif fwriad dylunio'r esgidiau carbon yw galluogi athletwyr i redeg ar gyflymder datblygedig o '4%' am gyfnod hirach gyda gostyngiad mewn treuliant egni (Whiting, 2022). Yn ogystal â hynny, noda’r model 'Vaporfly', bod hyd y plât carbon yn dueddol o gynyddu’r ‘longitudinal bending stiffness’ (Burns et al., 2020) sy’n arwain at welliant yn economi rhedeg.  Er mai prif ffocws astudiaethau niferus yw effaith ffisiolegol esgidiau carbon ar economi rhedeg, ni chanfuwyd pwyslais ar effaith mecanyddol, megis cyflymder, 'stride length' 'cadence', 'ground contact time' a.y.b.. Fodd bynnag, er mwyn datblygu cyflymder rhedeg rhaid cynnwys un neu fwy o gydrannau cyflymder sef, 'stride length', ‘cadence’ a 'ground contact time'  i dystio newid (Mero a Komi 1986, Nummela 2007, Weyland 2000, Reynolds 2023). 
Yn seiliedig ar astudiaeth Salamana yn 2024, gwnaeth grŵp o redwyr gyflawni prawf rhedeg o 3000m gydag esgidiau plât carbon ac esgidiau rhedeg safonol (heb blât garbon) (Salamana 2024). Mesurwyd amser cyflawn (Total Time), cyfradd y galon a ffactorau biomecanyddol y rhedwyr. Gwelwyd datblygiad o '0.74%' o ran y rhedwyr a wisgodd esgidiau carbon o gymharu â’r grŵp a wisgodd yr esgidiau safonol. Tystiwyd 'inter-individual variability' uchel o blith y cyfranogwyr hefyd. Nid oedd yna unrhyw wahaniaethau sylweddol, ond roedd yna gynnydd yn y 'stride length' ac roedd cyfradd y galon a 'ground contact time' yn sefydlog wrth wisgo esgidiau plât carbon. 
Er seiliwyd mwyafrif o’r ymchwil ar redwyr elit â’u defnydd o esgidiau plât carbon, penderfynwyd gosod prif ffocws yr ymchwil hwn ar redwyr adloniadol, er mwyn cyfiawnhau effaith penodol esgidiau plât carbon ar eu perfformiad (Reynolds 2023). I’r perwyl hynny, ymchwiliwr i briodweddau rhedeg a manteision perfformiad i redwyr adloniadol o gymharu â rhedwyr elit.
Anelir darganfod; (i) os oes yna wahaniaeth ystadegol mewn ffactorau rhwng yr esgid rhedeg safonol a'r esgid plât carbon, (ii) sut mae'r esgidiau plât carbon yn perfformio dan amodau cystadleuol a realistig, a (iii) a ddatblygir perfformiad rhedwyr adloniadol i'r un gradd â'r rhedwyr elit. Yn ddiddorol, awgryma un ymchwiliad, bod defnydd o dechnoleg datblygedig yn darparu nifer o fuddion ffisiolegol i berfformiad, sy'n dueddol o gryfhau'r posibilrwydd o lwyddo (Giorgos et al., 2023). Felly, tybir bod gan esgidiau carbon botensial i ddatblygu perfformiad rhedwyr adloniadol, efallai i’r un sail â rhedwyr elit, gan fesur effaith cydrannau ffisiolegol a mecanyddol yr esgidiau. 

Nod ac Amcanion yr Astudiaeth:

Nod:  Astudio effaith potensial esgidiau carbon ar redwyr. 

Amcanion: Er mwyn cyflawni'r nod, gweithredir fel a ganlyn:

· Cesglir o leiaf 10 cyfranogwr sy'n cyrraedd y criteria cynhwysiant ac yn cadw at yr anghenion a nodwyd yn y cydsyniad gwybodus (Informed Consent).
· Sicrheir bod y cyfranogwyr yn wybodus o’u anghenion yn yr astudiaeth a sicrhau bod ganddynt fynediad at yr offer angenrheidiol.
· Cynhelir y prawf 5KM gyda chyfranogwyr a chesglir data penodol; amser  cwblhau, ‘Average Heart Rate’, ‘average stride length’, ‘ground ‘contact time’ a ‘cadence’.
· Dadansoddir data a chanfod y prif gasgliadau.
· Cymharir y casgliadau â llenyddiaeth.
· Canfyddir ffactorau a effeithir ar gywirdeb y profi ac ystyrir meysydd i ddatblygu am ymchwil i’r dyfodol.
Ystyrir prif nod yr astudiaeth fydd ymchwilio perfformiad esgidiau plât carbon mewn prawf 5K mewn awyrgylch mwy realistig ac ecolegol i gyfiawnhau perfformiad yr esgidiau a’u heffaith ar athletwyr, yn hytrach na phrofi'r esgidiau mewn awyrgylch mwy rheoledig megis peiriant rhedeg heb amodau cysylltiedig â ras arferol. Ystyrir ffactorau megis tywydd, perthnasau cystadleuol o'r athletwr yn y prawf a'r tiroedd naturiol (Natural Terrain) yn y prawf.
Bwriad cynnwys y ffactorau hyn bydd i uwcholeuo buddion ymylol defnydd o esgidiau plât carbon o gymharu â defnyddio esgidiau rhedeg safonol mewn senario mwy realistig. 
Methodoleg
I gasglu'r cyfranogwyr, bydd y dull 'Convenient Sampling' yn cael ei ddefnyddio. Byddwn yn gofyn i aelodau o glwb rhedeg lleol, sydd yn fwy mynediadwy a chyfleus i fod yn gyfranogwyr i’r ymchwil.
Yn ychwanegol, bydd y dull 'Purposive Sampling' (Patton 2002), yn cael ei ddefnyddio i recriwtio'r cyfranogwyr addas sy'n cyrraedd y criteria cynhwysiant (Inclusion Criteria) o'r profion; Unigolion iachus a ffit yn ffisegol, unigolion sy'n rhedeg o leiaf 3 waith y wythnos, heb ddioddef o anaf cyhyrsgerbydol yn y 3 wythnos olaf, â mynediad i esgidiau carbon ac esgidiau rhedeg safonol, â mynediad at 'Garmin Heart Rate Monitor/Foot Pods neu unrhyw gyfarpar arall sy'n mesur y data penodol angenrheidiol.
Dadansoddiad Data
Cynhelir y protocol ar ffurf 'randomised controlled trial', a chymharir y canlyniadau yn gyda llenyddiaeth eraill â methodoleg tebyg. Drwy gymharu'r canlyniadau, sicrheir dilysrwydd, dibynadwyedd a hyder yn y casgliadau, megis mesur y tebygrwydd a/neu wahaniaeth mewn llenyddiaeth eraill.
Er mwyn dadansoddi'r data, cymhwysir y dull 'Paired Samples T-Test'  i benderfynu unrhyw wahaniaeth ystadegol sylweddol rhwng yr amodau. I safoni amodau a sicrhau dibynadwyedd a dilysrwydd yn y casgliadau, bydd y cyfranogwyr yn cael eu cyfarwyddo i ddilyn cynllun arferol o ran trefniadau paratoi at ras, megis; diet, cymeriant caffein, cwsg a statws ymarfer. Bydd y profion eu hunain yn digwydd mewn awyrgylch coetir awyr agored gyda llwybr o 5KM. Cesglir y data  yn ddigidol o'r 'Garmin Heart Rate Monitors' neu 'Foot Pods' a wisgir gan y cyfranogwyr. Yn ystod y prawf 5KM, bydd y cyfranogwyr yn cael eu cyfarwyddo i gystadlu yn erbyn eu hunain i hyrwyddo'r dilysrwydd ecolegol o sut bydd yr esgidiau plât carbon yn perfformio mewn amgylchedd cystadleuol, lle maent yn fwy tebygol y cant eu defnyddio.
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Participant Information Sheet 
 
The Effect of Carbon-Plated Running Shoes on Performance in Amateur Runners

Dear Participant, 
I appreciate your interest in my study and your willingness to participate. Attached is further information relating to the study, along with the answers to some questions you may be wishing to ask. It is important that if you consent to participate in this study that you do so in a fully informed way, therefore I will go over this information sheet with you and give you an opportunity to ask any questions you have before you sign the informed consent form. 
 
Location of the study: 
The study will take place in the pathways of Llanachaearon, specifically the woodland located beside Aberaeron, Cardiganshire.
 
Investigator: 
The lead investigator is Mr Ollie George 
 
Who is funding the research? 
The research is not being funded, this is being conducted as part of an MSc Sport and Exercise Nutrition course at UWTSD Carmarthen. 
 
Can I take part in the study? 
I am looking for individuals who fulfil the following criteria: 
· Recreational runner (who regularly trains at least 3 times a week)
· good general health (as assessed by PAR-Q 2020+); 
· No recent Musculo-skeletal injuries that would limit the individual’s ability to perform a 5K race at high intensity 
· Is willing to adhere to their standardised pre-race regime prior to the testing, which includes; Caffeine consumption, dietary regimen, ensured they have not exercised at a very high intensity the day before and prior to the testing and is sufficiently hydrated
· willing to strictly comply with all study procedures and restrictions; 
· willing to voluntarily participate, as indicated by signing the informed consent form. 
 
What is the study about? 
In the world of running, there is an ever-increasing interest among the development of carbon plate footwear of how it performs in competition, predominantly demonstrated in elite class runners. In spite of this, the marginal gains to performance achieved by amateur level runners isn’t as broadly researched as their higher standard predecessors. 
The aim of this research, therefore, is to determine if there is a substantial improvement in the performance of recreational runners wearing carbon plate running shoes, whilst inspecting the changes in variables such as; Run Time, Ground Contact Time, Average Cadence, Average Cadence and Average Heart Rate etc.  
 
How will I be involved? 
Participation in this study will involve completing a 5K Time Trial on 2 occasions, (1 occasion in Traditional Running and 1 occasion in Carbon Plate Running Shoes).
 
Occasions 1 and 2– familiarisation. 
Applied to both time trials, you are required to adhere to your general regime prior to a competitive event. This would include; following your diet regimen, not completing high intensity exercise the day prior, not training the hours prior to the testing, ensure sufficient amount of good quality sleep has been achieved, and avoid alcohol consumption the night prior.
If you are then happy to participate, a consent form will be signed, and you will be required to complete a Physical Activity Readiness Questionnaire (PAR-Q) to ensure that you are safe to participate in the study. 

Prior to beginning the testing, you are advised to complete a sufficient warm-up to prepare mentally and physiologically for the Time-Trial. You will be fitted with a Garmin heart rate chest strap to collect the specific data required for the study.
 
You will then complete your first 5K-Time Trial, either in your traditional running shoes or in carbon plate running shoes based on your selection in the groups. During the trial, you are expected to complete the trial at maximal intensity as you’d perform in competitive race. 

You will then be asked to provide your rate of perceived exertion (RPE), which is practically known as the difficulty of the test on a scale from 1-10.
 
Are there any risks involved in participation? 
 
There are always some risks involved in participating in exercise, particularly at high intensity.  
 
Muscle soreness is possible after the 5K Time Trial due to the high intensity demands of the testing, however this should erase after approximately 72 hours.  
 
Musculo-skeletal injuries are also a possibility, therefore It is essential that you forfeit the testing at any point if you feel pain (with the exception of the discomfort of fatigue).  
 
Can I change my mind? 
 
Yes, you can withdraw from the study at any point without giving any reason. This will not in any way affect your studies or your standing within the University. You may also withdraw your data up to one week after the completion of testing. 
 
What happens to my information? 
 
All collected data from the devices worn will be encrypted and kept in password protected cloud storage on the University Office 365 system which will not be shared. You will be given a unique identifier to ensure confidentiality and this list will be kept securely in the password protected folder. The data will be stored until the completion of the project and then deleted. In accordance with the DPA2018, you will have the right to ask to see what data is held relating to you, and this data will be deleted immediately if you request this, in which case the data will not be used in the project. The result of the study may be published in a scientific journal, but your name will never be published. All data will remain completely confidential at all times.  
 
What if I have some questions? 
 
You will have an opportunity to discuss any questions with me on the first visit, or if you would rather discuss these in private prior to this, you can contact me at 2215137@stuent.uwtsd.ac.uk
 
What if something goes wrong or I have complaints? 
 
Please feel free to contact me if you have any concerns or issues, or feel free to contact the Sports Physiology Teacher Mr Geraint Forster of the BsC Sport and Exercise Science g.forster@uwtsd.ac.uk  
 
What do I do next? 
 
If you are happy to participate having read this information sheet, please attend the familiarisation session and sign the informed consent form. 
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Research Study Informed Consent

Study Title: The Effect of Carbon-Plated Running Shoes on Performance in Recreational Runners


This information is being collected as part of a research project conducted by Ollie George at the University of Wales Trinity Saint David. The information which you provide and that which may be collected as part of the research project will be deposited into a filing system or database and will only be accessed by authorised personnel included in the project. The information will be retained by the University of Wales Trinity Saint David and will only be used for the purpose of research, and statistical and audit purposes. By providing this information you are consenting to the University storing your information for the purposes of research. The information will be processed by the University in accordance with the provisions of the Data Protection Act 1998. No identifiable personal data will be published. 
Statements of understanding/consent: 
· I confirm that I have read and understand the participant information leaflet for this study. I have had the opportunity to ask questions if necessary and have had these answered satisfactorily. 
· I understand that my participation is voluntary and that I am free to withdraw at any time without giving any reason. If I withdraw my data will be removed from the study and will be destroyed. 
· I understand that my personal data will be processed for the purposes detailed above, in accordance with the Data Protection Act 1998. 
- Based upon the above, I agree to take part in this study. 

Name of participant...........................           Date.....................      Signature.......................... 

Name of researcher...........................           Date.....................     Signature........................... 
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