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Glossary of Terms
Dual energy x-ray absorptiometry (DXA) is the most widely used and most thoroughly studied bone mineral density (BMD) measurement technology.
[bookmark: _Toc253747330]Purpose
To provide guidance when collecting data using a DXA scanner for the purposes of research.
[bookmark: _Toc253747331]Scope
DXA scans provide information about body composition (e.g. bone mineral density, fat mass) for humans in vivo, i.e. in a living organism. This information may be important to  researchers, clinicians, patients, and the general public as measures of body composition can lead to a greater understanding of growth, aging, malnutrition, and obesity in addition to the impact of clinical/research interventions (Rothney et al, Obesity (Silver Spings), 2009 17(6): 121281-1286). 

During a DXA scan, the energy source produces photons at two different energy levels, which pass through tissues at a rate related to the tissues’ elemental composition. For example, bone which is rich in highly attenuating minerals such as calcium and phosphorous can be easily distinguished from soft tissues. The profiles of bone, fat, and non-bone lean tissue allow for visualization and separate analysis of each tissue type. 

[bookmark: _Toc253747332]Responsibility
Qualified operator: As the operation of an X-ray machine is a “controlled act” under the Regulated Health Professions Act, 1991, S.O. 1991, c.18 (see https://www.ontario.ca/laws/statute/91r18#BK24), in the Province of Ontario the operator must be licensed to perform this controlled act. This could include a Medical Radiation Technologist (MRT) or another qualified individual as set forth in the Healing Arts Radiation Protection Act, R.S.O. 1990, c. H.2 (see https://www.ontario.ca/laws/statute/90h02?search=x-ray#BK4)
A curriculum vitae which indicates qualifications of the operator and their license # must be submitted along with the REB application.
[bookmark: _Toc253747333]Distribution of Copies
The licensed individual performing the DXA scan may required to hold a copy of the DXA results for Regulatory compliance under the Regulated Health Profession Act, 1991 [http://www.health.gov.on.ca/en/pro/programs/hhrsd/]. It is the responsibility of the Researchers to clearly articulate this to research Participants and to indicate in the corresponding REB application how this information will be safely stored by the licensed individual. 
[bookmark: _Toc253747334]Procedure
Each participant must have a signed requisition for X-ray absorptiometry (DXA) by a licensed individual (e.g. legally qualified medical practitioner, member in good standing of the College of Chiropodists, the College of Chiropractors of Ontario, or the College of Nurses of Ontario who  holds an extended certificate of registration).

With the participant lying on the scanning bed, two x-ray beams with differing energy levels are aimed at the body. The x-rays come from below the participant and are measured above by a moving “arm”.  When soft tissue absorption is subtracted out, BMD can be determined from the absorption of each beam by bone. DXA can measure total or regional BMD (arms, hips, lower spine, legs).

The DXA is housed in a dedicated, lead- and concrete-shielded room in the HHNS Annex Building (#88), Room 279.  

There is an “Xray in use” sign above the door of the DXA room which will be illuminated during each test.  The door to the DXA room will be locked from the inside during each test. In accordance with the Healing Arts Radiation Protection Act of Ontario, the DXA imaging will must be overseen by a licensed operator. All members of the research team in the room during the scanning procedures (e.g. research assistants not operating the DXA) will be required to wear a dosimeter.

Researchers should specify, to the REB and in the consent form, what kind of scan will be taken, such as one (1) hip scan (approx 2 min); and one (1) lumbar spine (approx 2 min).

The following information was prepared by Howard Dobson, the Chair of the Radiation Safety Committee at the University of Guelph:  “Double Energy X-Ray Absorbtiometry (DEXA) examination to determine body composition involves exposure of the research subject to a small dose of radiation. Each time this procedure is done the radiation dose to the subject is 0.025mSv. A millisievert is a unit used to measure radiation dose to people. This is less than daily dose of radiation that a person receives from a variety of different sources and is small fraction of the dose approximately 10mSv dose received with a single chest x-ray. The risk of developing fatal cancer is 400 in 2000, approximately 20%. Following one DEXA examination this risk will increase by a fraction of 1%. (Cancer risk figures from US Food and Drug Administration Center for Devices and Radiological Health, update 17th April 2002). A technical report indicating how these dose data were derived is attached.”  
[bookmark: _GoBack]     The following information was provided by Wendy Todd, Technical Specialist of Christie-Innomed Group Ltd:  “The effective dose is equivalent to the amount of background radiation received in one day.  The scan has also been correlated to spending 2 hours in direct sunlight.  A scan is less radiation than the amount received during an average flight.” We will ensure to ask each female participant whether she is pregnant or possibly pregnant. If either is the case, then the participant will be excused from the DXA testing.  

Data Management
As indicated above, the Operator administering the scan is responsible for collecting personal health information to ensure the safety of the participant PRIOR TO conducting the DXA scan, in accordance to the Regulatory Health Act that governs their Health Care Profession. This questionnaire must be submitted for REB review at the time of REB Application submission. This is considered SIII level data and hard copies must be stored under lock and key, accessible only to the qualified individual. Electronic data must be stored on an encrypted mobile device (University encryption) or a password protected desktop computer in a secure location. Both must only be accessible to the qualified individual.
All questionnaires must be identified only by a participant ID number, and the master list linking participant ID number to the identity of the participant must be stored in a separate location and at SIII level security.

[bookmark: _Toc253747335]Wording for Consent Forms
Double energy X-Ray Absorbtiometry (DXA) is used by researchers and clinicians to determine body composition (e.g. bone density, fat mass) and involves exposure of participants to radiation. Each time this procedure is performed the radiation dose to the subject is 0.025mSv. A millisievert is a unit used to measure radiation dose to people. This is less than daily dose of radiation that a person receives from a variety of different sources and is small fraction of the dose received with a single chest x-ray (approximately 10mSv). The scan has also been correlated to spending 2 hours in direct sunlight. One DXA scan is less radiation than the amount received during an average airplane flight. To put this risk in context, the risk of developing fatal cancer is 400 in 2000 or approximately 20%; following one DEXA examination this risk will increase by a fraction of 1%. (Cancer risk figures from US Food and Drug Administration Center for Devices and Radiological Health, update 17th April 2002). 

Participants typically wear undergarments and a hospital gown during the DXA scan.  They must remove all metal snaps, jewellery, zippers, etc as metal causes erroneous measurements.

This test is not to be performed during known or possible pregnancy. If there is a possibility of being pregnant, the participant must be excused from the DXA testing.  


Wording for Website
Please submit this SOP if you are planning on performing a Dual energy x-ray absorptiometry (DXA) scans on human participants in your proposed research. Please use Track Changes to indicate which Heath Care professional will be operating the DXA machine and provide all relevant information (e.g. CV of operator, required Health Questionnaire. 

Documentation/Record Keeping
[bookmark: Text7]The licensed individual performing the DXA scan may required to hold a copy of the DXA results for Regulatory compliance under the Regulated Health Profession Act, 1991 [http://www.health.gov.on.ca/en/pro/programs/hhrsd/]. It is the responsibility of the Researchers to clearly articulate this to research Participants and to indicate in the corresponding REB application how the licensed individual will safely store this information. 

[bookmark: _Toc253747336]External Regulatory Requirements
HARP Act
Controlled Acts
[bookmark: _Toc253747337]Internal Related, or Referenced Policies, Procedures
None at this time.
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