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We would like to invite you to take part in a research project. This sheet provides some information to help you decide whether to do so.  Please take time to read this carefully and discuss it with friends, family or your GP if you wish.  If there is anything that you do not understand, or if you would like more information, please ask us.  Please take time to consider whether you wish to take part.

Why is this research being conducted?
We are interested in understanding what happens to the brain after a concussion, and how we may use magnetic resonance imaging (MRI) and other tools to measure changes in the brain in concussed athletes. MRI is a safe technique for scanning the brain, which we hope will give us useful information about how the brain is affected by a head injury. We are also interested in how blood and saliva tests, neck strength, electrical brain activity (using electroencephalography or EEG), balance tests, and eye movements, can be used to measure the effects of concussion on the brain. We plan to investigate whether these measures may be used to better understand and identify sports concussions.

Why have I been invited to take part?
You have been invited to take part in this research because you are aged 18 years and over. We will be recruiting up to 100 elite rugby players as well as up to 200 control participants in this research. You do not need to have had a previous concussion to participate. We are also interested in non-concussed sports participants, so that we can compare them to concussed sports participants.

You will not be able to take part if any of the following apply:
· You would be unsafe to be around a strong magnet (such as if you have metal implants in your body)
· Previous neurological or psychiatric diagnosis (other than concussion)
· Undergoing active treatment for (or currently recovering from) head injury
If you are a healthy volunteer or a participant in a non-contact sport, you will also not be able to take part if you’ve had a concussion within the last two years.

Do I have to take part?	
No. It is up to you to decide if you want to take part in this research.  Also, you can stop at any time, without giving a reason, and without negative consequences, by contacting us or by telling us during the study. The deadline by which you can withdraw any information (data) you have contributed to the research is before the data has been anonymised. If you withdraw from the study, we will retain any information collected from you up to that point, unless you tell us otherwise. Withdrawing from, or choosing not to participate in the study, will not affect your role in your sports club.



What will happen to me if I take part in the research?
A researcher will contact you and explain what you would need to do when taking part in the research. If you fulfil the study criteria, and if you agree, we would ask you to participate in the study. We will ask you to sign a consent form to confirm that you understand what you are being asked to do, and that you would like to take part.

We will ask you to attend a study visit. At the visit, our research team would remind you what participation will involve and answer any questions you may have. Someone will go through an MRI Screening Form with you at each visit to make sure that it is safe for you to take part.

The visit will last around two hours and consist of:
· Blood tests
· A saliva test
· An MRI scan
· Measurement of electrical brain activity (using electroencephalography or EEG)
· A balance test
· Measurement of eye and pupil movements
· Clinical tests used for concussion
· A neck strength assessment may be performed in a subset of participants

If you experience a concussion during the study period, we may invite you for an additional follow-up assessment. This would involve repeating some of the tests described above so that we can understand how concussion affects these measures over time. You can choose whether to attend this follow-up.

Blood and saliva samples will be taken by a member of the research team or radiographer who is trained in taking blood. The remaining tests will be done by either a radiographer or a member of the research team.

For the research visit, we would ask you to come to a van which contains an MRI scanner. The van will be parked near the Kingsholm Stadium Gloucester, Hartpury Stadium Gloucester, or other sports facilities in England where the MRI van may be parked. In some cases, we may ask you to come to Cheltenham where the mobile MRI van is based, or to Oxford where the scanner may be temporarily parked.

Before the MRI scan, you will have a blood draw and saliva sample taken. These will be used to check the levels of specific markers in the samples that can tell us about how the brain responds to injury. For the blood draw, a needle attached to a syringe will be inserted into a vein in your arm, and about 18 mL (approximately three teaspoons) of blood will be drawn. This may sting slightly. Additionally, a small drop of blood will be collected via a pin prick. These blood draws will take around 10 minutes.

For the saliva test, you will be asked to spit into a small plastic tube. This will take around 2 minutes.

Additionally, you will undergo recording of brain activity via low-density electroencephalography (EEG). The researcher will place a band around your head containing sensors on your forehead, after which your brain signals will be recorded while you sit in a chair and rest for a while, lasting around 5 minutes in total. We would then like to perform a balance test. During this, you will be asked to stand on a platform, while following instructions that challenge your balance. This will take around 5 minutes.

We will then invite you to be scanned by MRI. You will be positioned on a comfortable table, which slides into the scanner. You will then be asked to lie still on the table while having a series of scans over a period of about 45 minutes. The scanner can be quite noisy, so we will provide you with ear protection. If someone comes with you, then the research team can show them to an area where they can wait. 

We would then like to measure your eye and pupil movements. During this test, you will sit in a chair and be asked to follow simple instructions, while we track your eye and pupil movements with a camera. This test will take around 5 minutes. Finally, we will conduct clinical tests which are used for concussion, which consists of a mixture of tasks and questionnaires, directed by the research team. This should take about 30 minutes.

You may also be invited to undergo neck strength testing. During this test, you will be seated and fitted with a head harness connected to a device called a dynamometer. You will be asked to pull against the harness using your neck muscles as strongly as you can for a few seconds to measure your maximum neck strength. This will be repeated in different directions. Small sensors (electromyography, or EMG sensors) will be placed on your neck to measure muscle activity before and during the strength tests. We will also measure your neck circumference and neck length. This will take around 5 minutes. 

You will be able to take regular breaks as needed during the visit. If you wish to pause or stop the research activities, you are free to ask do so at any time.

What are the possible disadvantages and risks in taking part?
Although taking blood is a very safe procedure, it can be uncomfortable and may result in fainting, localised pain, or bruising.
MRI is also safe and does not involve any ionising radiation (x-rays).  However, because it uses a large magnet to work, MRI scans are not suitable for everybody. You would be asked to answer some safety questions to determine if you can take part.  Normally, we would need more information before you take part in the research MRI scan if you have a heart pacemaker or stent, mechanical heart valve, mechanical implants such as an aneurysm clip, joint replacement (e.g. hip/knee), or if you carry other pieces of metal that have accidentally entered your body.

While there is no evidence that MRI is harmful to unborn babies, as a precaution, the Department of Health advises against scanning pregnant women unless there is a clinical benefit.  We do not test for pregnancy as part of this study so if you think you may be pregnant you should not take part in this research.

While very rare, tattoos can occasionally warm up in the scanner. Please inform the person operating the scanner immediately if you feel any heating. If you have a new tattoo, you should not take part in a scan until 48 hours after receiving the tattoo.

If you think you might be claustrophobic, please talk to the researcher in advance, or let the person operating the scanner know before you start.

Some of the scans are noisy, so we will give you ear protection to make this quieter for you. It is important that these are fitted correctly, as they are designed to protect your hearing.

In preparation for your MRI scan and for your comfort and safety we may ask you to change into "pyjama-style" top and trousers that are safe to wear in the scanner. You may keep your underwear and socks on, but you will need to remove underwired bras. If you have a suitable non-wired bra, you may wear this instead.  Do not wear any fabrics that contain metallic threads or are silver impregnated (often marketed as anti-microbial/bacterial or anti-odour/stink).  Metal jewellery, including body piercing, must also be removed. If you wish to wear eye makeup to your scan, we will give you makeup removal wipes because you should not wear eye shadow or mascara in the scanner.

You will be introduced carefully to the scanner and allowed to leave at any stage.  Whilst in the scanner you will have a call button, which you can press if you need to stop the scan or speak with the person operating the scanner.

It is important to note that we do not carry out scans for diagnostic purposes, only for research.  For due diligence, our scans will be examined by a doctor to look for anything unusual. While it is rare to find anything unusual, occasionally a possible abnormality may be found. If the doctor feels that the abnormality is medically important, you will be contacted directly to arrange a meeting with you.  The doctor will also contact your GP to inform them of the abnormality.  If necessary, we will offer to arrange a diagnostic scan as soon as possible. You will not be informed unless the doctor considers the finding has clear implications for your current or future health.  All information about you is kept strictly confidential.

You will also undergo electroencephalography (EEG), which is a non-invasive procedure for measuring brain waves.  It is harmless and painless and carries no significant risk to participants, though some participants do report a brief itching sensation at the beginning of the recording. EEG recording has been used safely for many years, and we are not aware of any cases of adverse events. If you feel any discomfort, then please let the researcher know and they will stop the procedure.

None of the tests in this study are carried out for diagnostic purposes, only for research.  If you think you may have an undiagnosed medical condition affecting your brain, then you should consult your GP. You should not take part in this research.

Are there any benefits in taking part?
While there are no immediate benefits for participating in the project, it is hoped that this research will lead to improved understanding, diagnosis and assessment of concussion in sports, as well as in the broader population.

Expenses and payments
We will offer you a £30 voucher for the inconvenience associated with attending the study visit. In addition to that, we would reimburse any travel expenses that are directly incurred by your participation in the study.

What information will be collected and why is the collection of this information relevant for achieving the research objectives? 
The following information will be collected during the study:
· MRI data
· EEG data
· Blood and saliva measures
· Balance measures
· Eye movement data
· Pupillometry data
· Neck strength measures
· Relevant medical data (including player position, age, gender, height, weight, known history of concussion or other relevant previous injury etc.)
· Clinical tests
· Study consent form
· MRI screening form
· Contact details (email address and phone number)
· Bank details
The MRI and EEG data will be used to tell us different things about your brain, for example about its structure and activity. Blood, saliva, neck strength, pupillometry and eye movement data will be assessed in terms of their ability to detect concussion, predict good or poor recovery, and how they relate to changes in the brain. Relevant medical data will help us understand the diversity of our study cohort. Consent forms are collected to confirm that would like to take part in the study, while MRI screening forms are collected to make sure that it is safe for you to take part. Contact details are collected in case we need to contact you, for example to arrange the study visit. Bank details are only collected if you share them with us to reimburse travel expenses and may be shared with the University finance team to process or verify your reimbursement payments.

The research team will have access to the data, and access may be granted to other authorised researchers within the University of Oxford. The data is assigned a unique code instead of your name and stored in a secure database on University of Oxford managed IT systems. Due to the nature of the MRI scans, they will also remain potentially identifiable, even after we destroy your personal details. All research data, except screening forms, may be stored on University of Oxford servers indefinitely, even if you withdraw from this research. 

We will keep details of identifiable information in linkage documents, linking your identity to your data via your unique code, until after the study has finished. This excludes research documents with personal information, such as consent forms, screening forms, contact details and bank details. Screening forms will be stored safely on secure University of Oxford servers or in lockable cabinets in a secure University of Oxford building for 5 years, while consent forms will be digitised and securely stored for as long as any other research data are retained. Screening forms are accessible by authorised centre staff. Contact details will be stored until after the study has finished, while bank details used for reimbursements will be stored for 7 years in accordance with University of Oxford financial policy.

The research team and other authorised personnel will have access to the research data.

We may use data from this research in future studies and share this with other researchers (e.g. in online databases). This will only be in a form that does not identify you. 

What will happen to the samples I give?
We will collect blood and saliva samples and label them with a unique number instead of any personal information. This is to ensure that you are not directly identifiable on the sample. The samples will be processed to remove any cellular material, before being transported to the University of Oxford in a cooled transport box, where they will then be stored in a freezer. They will then be analysed to check the levels of specific markers in the samples that can tell us about how the brain responds to injury. We will make sure that identifiable data are removed and that any sample transfer is done securely. The samples will be safely stored until the end of the research project in case we need to reanalyse them for the purposes of the research, but will be destroyed at the end of the research project or if you withdraw your consent earlier than this.

Will the research be published?  Could I be identified from any publications or other research outputs?
The findings from the research will be written up e.g. in a thesis, dissertation, academic publications, conference presentations, websites and/or videos. You will not be identifiable from the outputs of this research.

A copy of any thesis / dissertation generated will be deposited both in print and online in the Oxford University Research Archive where it will be publicly available to facilitate its use in future research.

Data Protection
The University of Oxford is the data controller with respect to your personal data and, as such, will determine how your personal data is used in the research. The University will process your personal data for the purpose of the research outlined above.  Research is a task that we perform in the public interest. Further information about your rights with respect to your personal data is available from the University’s Information Compliance website at 
https://compliance.web.ox.ac.uk/individual-rights.

Who is organising and funding the research?
This research is organised by Professor Constantin Coussios (Department of Engineering Science), Professor Peter Jezzard (Nuffield Department of Clinical Neurosciences), and Tobias Harritz (Department of Engineering Science) at the University of Oxford and funded by the Podium Institute for Sports Medicine and Technology, Department of Engineering Science, University of Oxford.

Who has reviewed this research?
This study has received ethics approval from a subcommittee of the University of Oxford Central University Research Ethics Committee. (Ethics reference: MS IDREC 772420).

Who do I contact if I have a concern about the research or I wish to complain?
If you have a concern about any aspect of this research, please contact Tobias Harritz at tobias.harritz@eng.ox.ac.uk and we will do our best to answer your query.  We will acknowledge your concern within 10 working days and give you an indication of how it will be dealt with.  If you remain unhappy or wish to make a formal complaint, please contact the University of Oxford Research Governance, Ethics & Assurance (RGEA) team at rgea.complaints@admin.ox.ac.uk or on +44 (0)1865 616480.

Further Information and Contact Details
If you would like to discuss the research with someone, or if you have any questions, please contact:

Tobias Harritz	                                                  The Podium Institute for Sports Medicine and Technology,
tobias.harritz@eng.ox.ac.uk                                               University of Oxford,
			                                                  Old Road Campus Research Building, Oxford OX3 7DQ
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