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Participant Information Sheet: 
Dated: 17/4/2023
Project Title: Brain structure, inner ear function and brain age in people who are long- term exercisers (Balance and coordination exercise ie. Tai chi, yoga, barre).
Kia Ora! We are a group of researchers from Auckland University of Technology (AUT), University of Auckland and University of Otago who are interested in the brain; how it functions, and how we can maximise its function as we get older. Thank you for showing an interest in this project.  This information sheet will help you decide if you would like to take part in this study. It explains what we are doing in the study, what your participation would involve, what the benefits and risks to you might be and what happens after the study ends. Please take time to consider this information, and, if you wish, talk with relatives, whānau, friends, or healthcare workers before deciding whether or not to participate. If you decide to participate, we thank you.  If you decide not to take part, there will be no disadvantage to you, and we thank you for considering our request.
What is the purpose of this research?
New Zealand, like other countries, has an ageing population. Maintaining brain health into older age to minimise the effect of age-related decline is important. We know that exercise is good for brain health, but there is little information available about effect of long-term participation in low-level exercise. Exercise such as Tai Chi and Yoga is low-impact exercise that involves coordination, balance and focus. For some people it is a lifelong practice which makes it a good type of exercise to see any benefits of long-term balance related exercise. We are interested in exploring the relationship between brain structure, thinking skills, vestibular and balance function and long term involvement in balance and coordination exercise. We will compare the brain structure (MRI) and, cognitive, vestibular and balance function tests of people who are exercisers with age matched controls who have not participated in regular exercise over the last 5 years.
The findings of this research may be used for academic publications and presentations. We extend our thanks to the Eisdell Moore Centre for their funding of this project.

How was I identified and why am I being invited to participate in this research?
You have responded to an advertisement for our research and are an adult between the ages of 55 and 65. We are interested in two groups of people as indicated below.

Exercise group: People in our exercise group need to have participated in low level balance and coordination exercise at least once a week most weeks over the past 5 years or more. 

Comparison group: People in our control group will have not been regular exercisers in the past 5 years. If you have done regular exercise briefly (for less than 12 weeks) and this was more than a year ago then you are still eligible for this study. 
 
Because we are using MRI as one of our assessment tools there are a few conditions that exclude people from this study. If you have had any of the following, this study is not suitable for you: 
· Cardiac pacemaker or defibrillator 
· Retained cardiac pacing wires 
· Surgical clips in the brain 
· Prosthetic heart valves (unless MR compatible) 
· Electronic inner ear implants 
· Metal fragments in your eyes 
· Electronic stimulators 
· Implanted pumps 
· Permanent eye liner 
· Claustrophobia
Because of the type of brain measurement we are using you are also ineligible if you have had a previous diagnosis of a neurological or vestibular condition or if you have been medically advised to avoid neck movements. 

How do I agree to participate in this research?
We encourage you to read this information and discuss the study with your whānau or friends. A researcher will be in contact with you and if you have any questions please feel free to ask them. If you decide you want to be part of this study you can either let the researcher know when they contact you or via the contact information at the bottom of this information sheet.
Your participation in this research is voluntary (it is your choice) and whether or not you choose to participate will neither advantage nor disadvantage you. You are able to withdraw from the study at any time. If you choose to withdraw from the study, then you will be offered the choice between having any data that is identifiable as belonging to you removed or allowing it to continue to be used. However, once the findings have been produced, removal of your data may not be possible.

What will happen in this research?
Studies will be undertaken at the Centre for Advanced MRI (CAMRI) and the Clinical research centre at the University of Auckland, Park Road, Grafton. It involves two assessment sessions each around 2 hours long.  

The general procedure of participating is as follows:
Once you have read this form, an investigator will contact you to make sure that your questions have been answered and check that you understand what is involved and the inclusion/ exclusion criteria. They will also ask you a series of short questions to check that it is safe for you to have an MRI scan, and if so schedule a visit with you.

Session 1:
At the initial assessment, an investigator will explain again the nature of the procedures, answer any remaining questions and ask you to complete the Consent Form. You will then be asked to complete a general health question and an MRI Safety Screening Form. Then, providing you meet the study inclusion/exclusion criteria, you will be enrolled into the study. You will be asked to complete a questionnaire about your activity levels and health in the last week and some short cognitive (mental) tasks on paper and on the ipad.
The MRI scan part of this visit will last 1 hour. Prior to the visit the following pre-study stipulations apply:
•	No food intake for 2 hours prior to the study.
•	No alcohol on the day before the study and the day of the study, prior to MRI.
•	No exercise after 8:00pm the evening before the study and no exercise on the day of the study, prior to MRI.
•	Please consume your normal quantity of caffeine (e.g., coffee) during the 12 hours prior to MRI.

The MRI used in this study (3T MAGNETOM Vida Fit MRI) is routinely used for clinical purposes and has no known harmful effects on the human body. For an MRI scan you lie in a short tunnel inside a scanner machine, which produces a strong magnetic field. This is used to image the anatomy and blood flow of the brain and heart. 

For the MRI scan you will change into a gown and remove all metallic objects and jewelry. You will then be asked to lie on your back on a bed, and lightweight “coils” will be placed around your head. Because the scanning is noisy you will be given protective earmuffs and/or ear plugs to wear. You will then be moved into the scanner. You will be asked to remain still so that the images are clear. You will be able to make contact with the MRI operator by voice or a buzzer at all times, and you can request to come out of the scanner at any time. The scan takes approximately 45 minutes. The University of Auckland MRI guidelines acknowledge the need for Tikanga and Tapu practices in the neuroimaging research space and have a code of practice that honours tikanga in MRI testing (whanau support, karakia, water available to sprinkle on the head, safe storage of data, clear and respectful explanations of processes and results). We acknowledge that looking at brain is more than anatomy, as the brain stores knowledge and heritage.
Image 1. This is what the MRI machine looks like
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Session 2: 
Session 2 will be at the Clinical Research Centre, University of Auckland, Grafton Campus and will last approximately 2 hours. The session will involve a short medical history to ensure there are no contraindications to your involvement in vestibular testing, and to assist with the interpretation of results. Once these screening questions have been asked, a series of screening tests will be performed. These include assessing your range of eye movements; your range of neck movement; as well as your balance as indicated below. 
· Otoscopy – Physical examination of the ear canal and ear drum. This is to ensure that the ear canal is not obstructed. This will be completed before any assessment.
· Hearing Test – Different sounds will be played through earphones that go inside the ear canal. You will be asked to indicate when you hear a sound. The sounds will be played at different volumes.
· Tympanometry – This is a test to look at your middle ear function. You will have a small rubber tip placed into the ear canal. The machine will automatically change the pressure in your ear and record the response.
· Vestibular Evoked Myogenic Potentials (VEMPs): These are tests of inner ear balance function. Stick-on electrodes will be placed on the skin underneath the eyes, on the neck and on the collar bones. The balance organ will be stimulated by playing loud sounds through earphones or vibration pulses applied to the forehead for 30 seconds at a time. During testing you will be asked to either look upward or lift your head up off a pillow.
Video Head Impulse Testing (vHIT): This is a test of inner ear balance function. You will be required to wear a pair of video recording goggles while you sit in a straight-backed chair and look at a target on a wall. During the test, the examiner will hold your head in both their hands and will move it a small distance in different directions at different speeds. Your consent for this test will be asked again at the time of testing. Your eye movements will be recorded by a small camera in the goggles. 
Images 2. Vestibular testing: These are some pictures of the types of things you will do during vestibular testing.
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You will then be asked to do some balance tests, standing on different surfaces (the floor and a foam mat) with your eyes open and closed and tests of spatial navigation walking shapes on the ground.
Images 3. Balance and spatial navigation testing
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What are the discomforts and risks?
Risks and discomforts: 
MRI scan: MRI has been used to image millions of people worldwide with no side effects. Although the possibility of long-term effects cannot be ruled out completely, the weight of experience and opinion is against this. However, MRI is unsafe for people who have magnetic metal implants in their body (e.g. pacemaker, permanent hearing aid, screws/plates from an operation etc.). You will be asked to fill out a safety checklist to make sure that this is not the case for you. People who are prone to claustrophobia can find lying in the MRI scanner difficult. Therefore, we do not recommend that they participate. Even though you will be given hearing protection, you may find the level of noise uncomfortable, if this is the case, you can ask for the scan to be halted at any time. You will be offered the opportunity to have a short break between scans, when the noise will stop, however we would ask during this time that you remain still and inside the tunnel of the scanner. Very rarely people can find the scanner makes them feel warm or can feel a tickling or twitching sensation. These feelings are transient (i.e., they will go away when the scanning stops) and are harmless. However, if you feel uncomfortable for this or any reason whilst in the scanner you should let the MRI operator know via the communication system or the buzzer. It is always your right to request that scanning be discontinued and that you be removed from the scanner.
Your MRI scan is for research and is not a medical examination; therefore the images are not routinely reviewed by a radiologist and we are unable to perform diagnostic scans for medical purposes of areas where you have known abnormalities. There is a small possibility that we may incidentally find an abnormality on the scan that is clinically significant. In the event of this, you will be informed  and we will inform your general practitioner (with your consent). If you do not wish to know about this type of finding, please do not participate.
You should be aware that knowledge of incidental findings outlined above could have consequences for you. For instance, it could affect your ability to obtain insurance (whether or not you take the matter further), or your ability to work in certain professions.
Hearing assessments are diagnostic tests that are safe and performed regularly in audiology clinics. These will pose no additional harm. Otoscopy will be performed first before any diagnostic tests to check for any abnormalities within the ear canal.
Sounds and vibrations used for the balance testing are loud but are within limits for safe noise exposure. If you have tinnitus (ringing in the ears) or hyperacusis (loudness intolerance), it is possible that symptoms may be temporarily exacerbated by the sound simulation. If this occurs the tests will be stopped.
It is also possible that you could experience slight skin irritation from the stick-on electrodes used in the VEMP testing (similar to a bandaid).
The method of head/eye movement recordings used in this study is non-invasive and is already an established clinical test. However, all medical procedures carry some potential risk. For this study, the main risks are the aggravation of an existing neck problem and temporary motion sensitivity due to head movement. Individuals who have been medically advised to restrict head movement are therefore excluded. If at any point during the study you experience discomfort or pain, the assessment will be stopped.
This study may also give rise to incidental findings such as identification of undiagnosed inner ear dysfunction. You can choose to find out about any identified abnormalities, in which case you receive a summary of results and recommendations by the co-investigator (Rachael Taylor)to pass on to your GP. Your participation in this research study also furthers medical knowledge and may improve clinical practice in the future.
Cognitive testing involves assessment of your thinking processes. In particularly we will be using assessments that test your spatial orientation (the way your brain understands where objects are in space and in relation to other objects). If you are tired or experience discomfort, you can pause or stop the assessments at any time. If you become distressed, the assessment will be stopped, and you will be given some time to recover, and asked if you would like to stop or continue.

Some of the balance testing requires the occlusion of vision. Any tests where you are standing and your eyes are closed we will ensure we have a researcher close by in case you feel unsteady. You may also feel tired after your assessment. We will give you as many breaks as you require. 

What are the benefits?
There are no direct benefits to you from participation in this study or from the scans and testing we do. The research scans are not a substitute for a clinical MRI exam. 

An indirect benefit of taking part in this research is that it will increase our understanding about how consistent, long term, low level exercise affects brain structure and vestibular and balance function. In the future this may aid in the development of treatments to help maintain brain health for longer.

What compensation is available for injury or negligence?
In the unlikely event of a physical injury as a result of your participation in this study, rehabilitation and compensation for injury by accident may be available from the Accident Compensation Corporation, providing the incident details satisfy the requirements of the law and the Corporation's regulations.

How will my privacy be protected?
Your personal information and assessment results will be labelled with a participant code and pooled with other participants’ observations so we can investigate how long term exercise has affected brain structure and function. All data that is published outside of the research team will be anonymised. Results may be published in academic journals and used in conference presentations.  Every attempt will be made to preserve your anonymity and your name will not be listed in any published material, nor will any information that could identify you.  Data will be accessed only by the research team and information will be stored in a locked filing cabinet or password protected electronic system depending on the nature of the data.  

What are the costs of participating in this research?
There may be some cost incurred coming to the assessment session. We will provide you with a $20 petrol voucher for any session you have to travel to, to help with the cost. The total time commitment for this study is around 5 hours spread over two sessions. 

Will I receive feedback on the results of this research?
The results of the study may be published or presented, but not in a form that would reasonably be expected to identify you. 

You can request a letter telling you about the study results. The letter will be sent to you once the final study report is available (this can take 1 – 2 years). A description of this trial will also be available on the ANZCTR trial registry website. This website will not include information that can identify you.  At most, it will include a summary of study results. 

You have the right to request access to your information held by the research team. You also have the right to request that any information you disagree with is corrected.   

If you have any questions about the collection and use of information about you, you should ask Dr Denise Taylor or Ruth McLaren.

What do I do if I have concerns about this research?
Any concerns regarding the nature of this project should be notified in the first instance to the Project Supervisor, Dr Denise Taylor, denise.taylor@aut.ac.nz, 09 921 9680  
Concerns regarding the conduct of the research should be notified to the Executive Secretary of AUTEC, ethics@aut.ac.nz , (+649) 921 9999 ext 6038.
Whom do I contact for further information about this research?
Please keep this Information Sheet and a copy of the Consent Form for your future reference. You are also able to contact the research team as follows:
Researcher Contact Details:
Project Manager: Ruth McLaren, ruth.mclaren@aut.ac.nz, 09 921 9999 ext 7454
Project Supervisor Contact Details:
Principal Investigator: Denise Taylor, Denise.taylor@aut.ac.nz, 09 9219680
Approved by the Auckland University of Technology Ethics Committee on 27/5/21 AUTEC Reference number 21/123.
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