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TITLE: Preliminary data for human 3D bone micro-architecture.
INVESTIGATORS: Dr. Steven Boyd.
This consent form is only part of the process of informed consent. It should give you the basic idea of what the research is about and what your participation will involve. If you would like more detail about something mentioned here, or information not included here, please ask. Take the time to read this carefully and to understand any accompanying information. You will receive a copy of this form.

BACKGROUND

The purpose of this preliminary study is to collect measurements of 3D bone architecture in normal healthy patients. The data acquired from this study will support the following project:

Severe bone loss is an important physiological factor limiting longer duration space travel. It has similar affects as the common terrestrial disease osteoporosis (OP) – a disease the particularly affects women after menopause – where bone loss can lead to a deteriorating three-dimensional (3D) organization, reduced strength, and substantially increased fracture risk. Because there are striking similarities between bone changes in OP and micro-gravity, by understanding bone loss in OP and developing preventative methods for OP management, there is significant potential for cross-over benefits to better manage bone loss due to space flight. The purpose of this study is to use new three-dimensional measurement methods to understand the progression of bone loss in osteoporosis, and to compare that to the progressive bone loss due to space flight (micro-gravity). It is expected that 10 astronauts and 20 women who are early post-menopausal will participate in this research study.
WHAT IS THE PURPOSE OF THE STUDY?
The primary purpose of the study is to develop novel methods for monitoring bone health – with particular emphasis on three-dimensional bone architecture – and to establish the patterns of bone change.
WHAT WOULD I HAVE TO DO?

The expected duration of your participation in the study is six months (only two 3 hour visits required). Subjects enrolled will have bone scans of their radius (wrist) and calcaneus (heel) performed twice (once at the beginning of the study, and again at the end of the six month period.
The bone scans are done with two scientific instruments. First, by dual energy X-ray absorption (DXA). Second, by high resolution quantitative computed tomography (3D-QCT). The total duration of each visit to acquire bone scans is expected to be no more than two hours so that both DXA and 3D-QCT measurements can be taken. You must be willing to return to the study center at both time intervals according to the table above.
If you agree to take part in the study, you will be one of ten subjects participating. 
At the first visit for the study, it will be determined whether you are eligible to enter this study. You must be willing to do the following:

· Agree to participate in this trial by signing and dating this consent form.

· Answer a series of additional questions regarding your current health condition and any previous and/or current medications that you may have taken or are still taking.
WHAT ARE THE RISKS?

If you take part in this research, you will have medical imaging measurements performed. There will be two DXA and two 3D-QCT measurements at both your wrist (radius) and heel (calcaneus).

3D-QCT and DXA are the two techniques used for bone density measurements. Both techniques use low doses of x-rays to sample bone. A common misconception is that 3D-QCT x-ray doses are much larger than DXA x-ray doses, and consequently more likely to result in adverse health conditions. In reality, x-ray doses from 3D-QCT and DXA are comparable, and in all cases, the typical x-ray doses received from DXA or 3D-QCT examinations are small in comparison to other common radiation sources and are believed to represent no significant health risk.
The actual health risks from exposure to low x-ray doses are difficult to determine. Conservatively, health experts assume radiation health risks are proportional to exposure. This leads to pessimistic estimates of a 0.01% chance of developing cancer due to a 1000 mrem x-ray dose, compared to a normal lifetime risk of cancer for women in the US of 33% (Reference: Kalender WA. Effective dose values in bone mineral measurements by photon absorptiometry and computed tomography. Osteoporosis Int 2: 82-87, 1992). 
Effective doses from the measurements proposed in this study are:

· DXA of wrist or heel, <1 mrem

· DXA of spine, 6 mrem

· 3D-QCT of wrist or heel, 3 mrem (based on 40 mm scanning measurement).

By comparison, natural background radiation is about 300 mrem/year, an x-ray of the spine is 70 mrem, a mammogram is 45 mrem, and a round trip transcontinental plane flight is 6 mrem. Therefore, the total amount of radiation you will get during the whole study is equivalent approximately to the radiation you would get from five round trip transcontinental plane flights. 
The radiation dose we have discussed is what you will receive from this study only, and does not include any exposure you may have received or will receive from other tests.
ARE THERE ANY REPRODUCTIVE RISKS?

There are no reproductive risks associated with this study.

WILL I BENEFIT IF I TAKE PART?
If you agree to participate in this study there may or may not be a direct medical benefit to you. The medical images may provide information indicating that treatment for bone loss is necessary. The information we get from this study may help us to provide better care of bone loss in the future for patients with osteoporosis or to long term exposure to microgravity.

DO I HAVE TO PARTICIPATE?

Participation in the study is voluntary and you may withdraw from the study at any time without jeopardizing your health care.

The risk of accelerated bone loss is increased in post-menopausal women. If the medical imaging methods detect severe loss indicating the development of osteoporosis, you will be withdrawn from the study and advised to seek treatment.
WILL I BE PAID FOR PARTICIPATING, OR DO I HAVE TO PAY FOR ANYTHING?

You understand that you will not be receiving money for participating in this study. Your travel expenses will be reimbursed locally. If international travel is required (participants in the micro-gravity group) your travel expenses will be reimbursed. All medical imaging will be done free of charge. 
WILL MY RECORDS BE KEPT PRIVATE?

Your data, such as medical imaging results and information about your general health, will be collected and analyzed by research assistants participating in the study. Certain statistical tests will be carried out on your data, along with that collected from the other participants who entered the study. The results may be used in applications for research funding to the Canadian Instutites of Health Research, the Canadian Space Agency, or for other funding agencies. It may also be used for scientific presentations or publications. The results of this study will be used to develop or design future studies. Should you withdraw from the study at any time, information collected on you up until that point will still be used for scientific purposes. 
Your identity will not be disclosed at any time in any reports, scientific presentations or publications. The University of Calgary Conjoint Health Research Ethics Board will have access to the records.
IF I SUFFER A RESEARCH-RELATED INJURY, WILL I BE COMPENSATED? 

In the event that you suffer injury as a result of participating in this research, no compensation will be provided to you by the University of Calgary, the Calgary Health Region or the Researchers. You still have all your legal rights. Nothing said in this consent form alters your right to seek damages. 

SIGNATURES

Your signature on this form indicates that you have understood to your satisfaction the information regarding your participation in the research project and agree to participate as a subject. In no way does this waive your legal rights nor release the investigators, or involved institutions from their legal and professional responsibilities. You are free to withdraw from the study at any time without jeopardizing your health care. If you have further questions concerning matters related to this research, please contact:

Dr. Steven Boyd (403) 220-4173
If you have any questions concerning your rights as a possible participant in this research, please contact Pat Evans, Associate Director, Internal Awards, Research Services, University of Calgary, at 220-3782.
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The University of Calgary Conjoint Health Research Ethics Board has approved this research study.

A signed copy of this consent form has been given to you to keep for your records and reference.
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