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	Part I:  Abbreviations


	List of Abbreviations

	BIA
	Bioelectrical Impedance Analysis

	BMI
	Body Mass Index

	CRF
	Case Report Form

	CV
	Curriculum Vitae

	HHNS
	Department of Human Health & Nutritional Sciences

	HNRU
	Human Nutraceutical Research Unit

	ICH
	International Conference on Harmonization

	PI
	Principal Investigator

	SOP
	Standard Operating Procedure


	Part II:  Introduction


Scope: This document describes the specific procedures that are to be followed by researchers at the HNRU during execution of the following:

· Anthropometric measurements (i.e. height, body weight, BMI, waist and hip circumference, BIA, blood pressure);
This document describes the SOP to be used for anthropometric measurements executed on adults (i.e. participants greater than 18 years of age). 

Background:  This document intends to standardize the manner in which anthropometric measurements are executed during the course of the clinical trial.  All HNRU researchers must utilize this SOP when executing anthropometric measurements for the clinical trial. All HNRU researchers must be made aware of the relevant SOPs that are to be followed for every anthropometric measurement during the clinical trial.  Standardization is vital in maintaining continuity and consistency which is required to maintain the integrity of all information and data that is collected during the clinical trial.  

Applicability:  The procedures outlined in this document apply to all researchers at the HNRU that are in any way involved in the execution of any specific measurements for a clinical trial.  For the purposes of this SOP, “clinical trial participants” includes those participants that take part in pre-screening, screening, and/or clinical trial activities.

All HNRU researchers must measure and assess clinical endpoints and parameters according to the schedule of assessments outlined in the finalized clinical trial protocol.  Any divergence from the schedule of assessments must be documented appropriately as protocol violations or deviations. 

Responsibility:   Ultimately, it is the non-transferable responsibility of the PI to ensure that clinical trial initiation and planning procedures are in accordance with this SOP.  The execution of these activities may be delegated to a suitably trained and qualified HNRU researcher, however ultimate responsibility for the ethical and scientific conduct of all clinical trials rests with the PI.  All researchers at the HNRU are responsible for reporting any deviations to the PI or delegate.

	Part III: Delegation of Tasks


The PI may delegate the execution of anthropometric measurements to trained and qualified HNRU researchers. 

At all times, medical and safety decisions related to the treatment or care of a participant remain the responsibility of the PI.

The delegation of anthropometric measurements must be documented on the Study Duty Delegation Log and maintained as part of the Study File.  An up-to-date CV of all HHNS approved medically qualified staff, trained technicians and phlebotomists should be included in the Study File of each clinical trial.  This will act as formal documentation of their qualifications and training.  To be considered trained and qualified, HNRU researchers must undergo specific training for each clinical measurement or assessment that he/she will be executing.  Documentation of this training should be completed and maintained as part of the Study File.  

	Part IV:  Definitions


Blood Pressure:  “The pressure exerted by the blood upon the walls of the blood vessels…especially arteries”
.  Blood pressure is influenced by the volume of blood, the diameter of the blood vessels, and the rate at which the heart pumps.

· Diastolic Pressure:  “The lowest arterial blood pressure of a cardiac cycle occurring during diastole [relaxation] of the heart”1.  
· Systolic Pressure:  “The highest arterial blood pressure of a cardiac cycle occurring immediately after systole [contraction] of the left ventricle of the heart”1.
Blood pressure is normally expressed in millilitres of mercury (mm/Hg) as a fraction (diastolic/systolic). 

Bioelectrical Impedance Analysis (BIA):  A method used to estimate body composition.  BIA measures the impedance of an electrical current as it passes through body tissues.  This value is then used to estimate the total body water which is used to estimate fat-free body mass and body fat.  Body composition is normally expressed as body fat % and lean (fat-free) mass %.

Body Mass Index (BMI): “The measure of body fat that is the ratio of the weight of the body in kilograms to the square of its height in meters”1.  BMI is age and sex independent and classifies adults as underweight, overweight, and obese
.  BMI is normally expressed as kg/m2.

Schedule of Assessments:  The chart or calendar of scheduled assessments (e.g. blood samples, anthropometric measurements, etc.) for a clinical trial.  This outlines when, according to the clinical trial timeline, each measurement/procedure is to be performed.  Timepoints are usually expressed with an acceptable window or range of time during which the assessments can be executed without jeopardizing the integrity of the data that is collected (e.g. height should be measured once per month (+/- 5 days) during the clinical trial).
	Part V: General Guidelines


Documentation:  The PI or delegate is responsible for ensuring that the results of the anthropometric measurements are recorded onto the appropriate CRF page for the appropriate clinical trial participant.  All results must be accompanied with the following information:
· Participant identification (e.g. participant number)

· Date of the measurement, assessment, or procedure

· Appropriate units of measurement (if applicable)

Wherever possible, the clinical trial protocol should be used to determine which participant identification information should be used, when the activity should be executed, and the appropriate units of measurement to be used.

Initial Steps:

Prior to executing any measurement, there are initial steps that must be performed.

1. The PI or delegate must ensure that all equipment is prepared (e.g. plugged in), easily accessible, in condition, and clean.  This should be verified immediately before the procedure(s) is/are executed.  The equipment must be cleaned appropriately (e.g. wiped with Lysol wipes) immediately following completion of the procedure.

2. The PI or delegate must identify him/herself and disclose their position/affiliation with the HNRU. 

3. The PI or delegate must ensure that all measurements or assessments are performed in privacy.  Privacy curtains in sampling bay should be pulled closed and/or doors to the HNRU wet laboratory and sampling bay should be closed.

4. The PI or delegate must identify the participant and ensure that the appropriate identifiers (i.e. participant number) are recorded on the appropriate CRF page where the measurement(s) will be recorded.  

5. The procedure(s) must be fully explained to the participant and the PI or delegate must ensure that the participant is comfortable with the procedure(s).

6. The PI or delegate should ask the participant to assume an appropriate position for the planned procedure(s).

7. The PI or delegate must wash his/her hands thoroughly.  Hands should be washed again immediately following completion of the procedure(s).

8. If the protocol states that multiple measurements or assessments are to be performed, then the PI or delegate should attempt to have a consistent environment and consistent conditions each time the procedure(s) is/are performed.

9. All anthropometric measurements must be executed according to the procedure and the schedule of assessments outlined in the protocol and recorded onto the appropriate CRF page for the appropriate clinical trial participants.  The following procedures for anthropometric measurements should be implemented by HNRU researchers as delegated by the PI.

	Part VI: Height, Body Weight and BMI


Height: Height should be measured using a standard stadiometer.
1. Instruct the participant to remove any footwear.  All participants should have their height measured while in bare or stocking feet. 

2. Instruct the participant to stand on the base of the stadiometer.  If there is a foot gauge, instruct the participant to position his/her heals flush against the foot gauge of the stadiometer.  

3. Ensure that the participant is standing straight with shoulders back and resting flat on his/her feet.

4. Lower the sliding head piece, until it touches the top of the participant’s head. Ensure that the head piece is positioned at a height that allows the head piece to rest horizontally (i.e. at 180°).

5. Observe the height increment where the bottom of the head piece/straight edge touches.  Record the value with on the appropriate CRF page in centimetres (nearest 0.1 cm).

6. Instruct the participant to step away from the stadiometer and replace his/her footwear.  

Body Weight 
: Body weight can be measured using an electronic or digital scale. Digital scales should be calibrated routinely.

Electronic/Digital Scales: 

1. Ensure that the scale is positioned on a flat, hard surface (i.e. do not measure weight on carpeted surfaces) and turn on the scale.

2. Instruct the participant to remove his/her footwear and outer garments (e.g. jackets, hats, heavy sweaters, etc).

3. Ask the participant to empty their pockets, to remove any jewellery (including watch, earrings, rings, necklace), to remove their shoes and belt and to remove their right sock.

4. Instruct the participant to step onto the scale and remain still. 

5. Wait for the digital screen to stabilize.  Read the screen and record the value onto the appropriate CRF page in kilograms (to the nearest 0.1 kg, unless otherwise stated in the protocol). 

6. Instruct the participant to step down from the scale and put all removed articles of clothing back on.

7. Switch off the scales.

BMI:  Body Mass Index (BMI) should be calculated using a calculator according to the following formula:


	Part VII: Waist and Hip Circumference


Waist Circumference 
:  Waist circumference should be measured using an inelastic measuring tape.  

1. Participant should wear light, fitted clothing (i.e. undershirt or tank top) so that the measuring tape may be correctly positioned.  The measurement should not be made over bulky clothing.  If necessary, the participant may need to lift their shirt slightly. They do not necessarily need to undress, but can, for example, undo trousers and lift up shirt. 

2. Instruct the participant to stand erect with the abdomen relaxed, the arms at the sides, the feet pointing forwards and approximately 25-30 cm apart.  Weight should be evenly distributed on both feet.

3. Instruct the participant to bend forward at the waist, stand behind them and palpate the top of the iliac crest.  Ask participant to mark the area by keeping their finger on that spot and then return to a standing position.

4. Repeat this process on the opposite side of the body (this improves the reproducibility of the measurement). 

5. Instruct the patient to breathe out gently while the measurement is taken. Apply the tape horizontally around the participant’s body, line the measuring tape over the top of iliac crest (as marked by the participant’s fingers) and ensure the measuring tape is sitting evenly (horizontally around the body, without a tilt).  The measurement should be taken at the end of a normal expiration, without the measuring tape compressing the skin.

6. Record the measurement on the appropriate CRF page in centimetres (nearest 0.1 cm).

7. Measurement is done two times in alternation with the hip circumference measurement.

Hip Circumference iv:  Hip circumference should be measured using an inelastic measuring tape.  

1. Participant should wear light, fitted clothing so that the measuring tape may be correctly positioned.  The measurement should not be made over bulky clothing. 

2. Following on from the waist measurement, ensure the participant remains in the same position, and is breathing gently. 

3. Instruct the participant to stand erect with the abdomen relaxed, arms at their sides, feet pointing forwards and approximately 25-30 cm apart. Weight should be evenly distributed on both feet.

4. Measurement takes place at the level of the greater trochanter without compressing the skin.  The greater trochanter can be visualized by asking the participant to lift their leg slightly to the side.  The crease where the leg bends at the hip is a good reference point for the hip circumference measurement. With the measuring tape, measure at the point yielding the maximum circumference. As before, the measuring tape should sit horizontally around the body, without a tilt.

5. Record the measurement on the appropriate CRF page in centimetres (nearest 0.1 cm)

6. Measurement is done two times in alternation with the waist circumference measurement.

	Part VIII: Blood Pressure


Blood Pressure 
:  Blood pressure should be measured using an automatic blood pressure monitor.  The HNRU uses the Omron® IntelliSense™ modelHEM-907XL blood pressure monitor to measure blood pressure.
1. Ask the participant to rest in the supine position (lying down) on the medical bed or to sit in a chair with their arm resting at heart level (on arm rest) for 5 minutes.

2. Push the ON/OFF (power) button on blood pressure monitor to turn on the power.  Set the MODE selector to “AVG”.  The default for “AVG” is set as follows:

· Number of measurements: 2

· Time between measurements: 1 min 

3. Set the “P-SET” (inflation level setting) knob to “AUTO”.

4. Position the selected arm at the participant’s heart level with the palm facing upward and ensure that the arm is well supported.

5. Remove all restrictive clothing from the selected arm. 

6. Select an appropriately sized blood pressure cuff.

	Blood Pressure Cuff Size
	Arm Circumference

	Small 
	17 - 22 cm (7” - 9”)

	Medium
	22 - 32 cm (9” - 13”)

	Large
	32 - 42 cm (13” - 17”)

	Extra Large
	42 - 50 cm (17” - 20”)


7. Connect the air tube securely to the blood pressure monitor unit and to the cuff.

8. Wrap the cuff snugly around the selected arm of the participant, aligning the Artery Position Mark with the brachial artery, and secure with the Velcro fastening.  The lower edge of the cuff should be placed ½” to 1” above the inner side of elbow joint. You should only be able to fit 1 finger between the cuff and the participant’s arm.

9. Keep the cuff at the same level as the heart during the measurement.

10. Push the START button to start the blood pressure measurement.  If you want to stop the measurement, push the STOP button.  The cuff will rapidly deflate.

11. The 1st measurement will be made immediately.  After displaying the results of the 1st measurement, the 2nd measurement will occur (1 minute interval).

12. When the 1st and 2nd measurements have finished, the average values of the measurement results will be displayed on the blood pressure monitor. 

13. Record the measurement on the appropriate CRF page in millimeters of mercury (mm/Hg) as a fraction (diastolic/systolic).
14. Push the ON/OFF (power) button on blood pressure monitor to turn off the power.

	Part IX: Body Composition


Body Composition:  Body composition can be measured by BIA.  The HNRU uses the Bodystat®1500 to measure body composition by BIA. Disposable foil electrodes, similar to those used for electrocardiography, are required for BIA. The HNRU uses Universal Tab Resting SilveRest electrodes (or similar). 

1. Ask participant about their water consumption in the last 12 hours.  Generally, participants will have been instructed to drink 250 mL of water the evening before and the morning of their appointment.

2. Confirm that the participant does not have an artificial pacemaker or an implantable cardioverter-defibrillator (ICD).

3. Ask participant to use the nearest washroom to void their bladder before the BIA begins.

4. Ask the participant to empty their pockets, to remove any jewellery (including watch, earrings, rings, necklace), to remove their shoes and belt and to remove their right sock.

5. Ask the participant to rest in a supine position (lying down) on the medical bed for 10 minutes. The participant should be lying so that their legs are apart, their arms are not touching their torso and no parts of the body are touching any walls. 

6. Prepare skin sites on right hand by wiping the area around the knuckle of the middle finger of the hand and the top of the wrist using an alcohol wipe pad. 

7. Prepare skin sites on right foot by wiping the area under the 2nd toe from the big toe and the area on the front of the right ankle at the level of the large protruding bones on the sides of the ankle using an alcohol wipe pad.

*Proper electrode placement is crucial for accurate and reproducible BIA measurements

8. Place one foil electrode carefully on the skin behind the knuckle of the right hand middle finger (proximal to the metacarpal-sphalangeal joint) and place one foil electrode carefully on the skin of the right wrist next to the ulna head (on the pisiform prominence of the wrist).

9. Place one foil electrode carefully on the skin behind the 2nd  toe from the big toe of the right foot  (proximal to the metatarsal-sphalangeal joint) and place one foil electrode carefully on the skin of the right ankle at the level of and between the large protruding bones on the sides of the ankle (medial and lateral malleoli) 

*Electrodes should be applied so that the tabs point away from the participants’ body. 

10. Enter participant data into BIA instrument as per below:

1. Turn on BIA machine.

2. Record test number on appropriate CRF page.  Press enter. 

3. Select appropriate sex using up or down arrow keys.  Press enter.

4. Select appropriate age (y) using up or down arrow keys.  Press enter.

5. Select appropriate height measurement (nearest 1 cm) using up or down arrow keys.  Press enter.

6. Select appropriate weight measurement (nearest 0.5 kg) using up or down arrow keys.  Press enter.

7. Select appropriate activity level using up or down arrow keys. 

8. Select appropriate waist measurement (nearest 1 cm) using up or down arrow keys.  Press enter.

9. Select appropriate hip measurement (nearest 1 cm) using up or down arrow keys.  Press enter.

10. Connect the red leads to the tabs on the end of the foil electrodes on the knuckle and toe.

11. Connect the black leads to the tabs on the end of the foil electrodes on the wrist and ankle.

12. Press enter on the BIA instrument.  The instrument should give the message “measuring”.

11. When measurement is completed, disconnect the red and black leads from the electrodes.

12. Gently remove electrodes from participant’s wrist and ankle.  Electrodes can be disposed of as regular waste.

13. Scroll through the BIA output data using the enter key.  Record the required measurements on appropriate CRF page.

14. To store BIA instrument, turn power off and disconnect leads from instrument. 
15. For further information and instructions regarding the use of the Bodystat®1500, please refer to the corresponding instruction manual.
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