V 12
Quality Assurance

BC Generations Project
Physical Measures
SOP

Created:
May 15, 2009
Updated:
August 12, 2009

Modification Log Table
Date

Version No.

Changes Made

Table of Contents
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0

PURPOSE
SCOPE
ROLES AND RESPONSIBILITIES
PRIVACY
MATERIALS, EQUIPMENT AND FORMS
EQUIPMENT SET UP
GENERAL PROCEDURES
BLOOD PRESSURE AND HEART RATE MEASUREMENT PROCEDURE
STANDING AND SITTING HEIGHT MEASUREMENT PROCEDURE
WAIST AND HIP CIRCUMFERENCE MEASUREMENT PROCEDURE
BODY WEIGHT AND PERCENTAGE BODY FAT MEASUREMENT
PROCEDURE
12.0 GRIP STRENGTH MEASUREMENT PROCEDURES
13.0 HEEL BONE ULTRASOUND MEASUREMENT PROCEDURE
14.0 SPIROMETRY

2
2
2
2
3
3
11
12
19
21
24
27
31

1

BC Generations Project Physical Measures
1.0

PURPOSE
To provide clear instruction of procedures to collect physical measurements from participants who
have provided informed consent to the BC Generations Project. This document will assure reliable
and reproducible measurement and the privacy and professional care of the participant.

2.0

SCOPE
This document covers procedures for the measurement personnel to collect physical
measurements from study participants: Blood pressure, heart rate, standing height, sitting height,
body weight, percentage body fat (bioelectrical impedance), waist circumference, hip
circumference, grip strength, quantitative ultrasound of heel bone quality. The measurement
personnel will check for contraindications by questioning the participant. The answers will be
recorded in the Onyx system or the paper based backup system. Measurement will proceed only if
indicated. The measurements will be recorded in the Onyx system or the paper based back
system.

3.0

4.0

ROLES AND RESPONSIBILITIES
3.1

It is the responsibility of the Clinical Coordinator to ensure that all measurement personnel
are trained in the measurement and quality assurance procedures.

3.2

It is the responsibility of all Research Nurses to implement the Quality Assurance and
measurements techniques set out within this document.

PRIVACY
4.1

Guard the safety and confidentiality of all participants of the BC Generations Project.

4.2

Do not leave unattended participant information of the BC Generations Project on your
desk.

4.3

Lock filing cabinets containing files on participant information when they are not supervised
by BC Generations Project personnel.

4.4

Always log off computer terminals when leaving them unattended.

4.5

Personnel must follow all guidelines from BC Cancer Agency Policies.
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5.0

MATERIALS, EQUIPMENT AND FORMS

MATERIALS AND EQUIPMENT
Blood pressure
Heart rate
Standing height
Sitting height
Percentage body fat and weight
Weight
Waist and hip circumference
Grip strength

Omron HEM-907XL Blood Pressure Monitor
Stop watch
Omron HEM-907XL Blood Pressure Monitor
Stop watch
Seca Road Rod 214 Portable Stadiometer
Seca Road Rod 214 Portable Stadiometer
Sitting box
Tanita Body Composition Analyzer/Scale
Tanita Body Composition Analyzer/Scale
Tape Measure
Baseline Digital Hydraulic Hand Grip
Table

Ultrasound calcaneus bone density

Lunar Achilles Express
Spare membranes
Quality assurance test cylinder
Aqua Dry filling solution
Aqua Dry fill cap
70% Isopropyl alcohol spray bottle
Chair with armrests and good back support

Lung Function

Mini Spir Portable USB Spirometer
Disposable Turbine
Cardboard Mouthpiece
Disposable Nose-Clip

6.0

EQUIPMENT SET UP
6.1

BLOOD PRESSURE MONITOR SET UP
6.1.1

Use blood pressure monitor with an external power source.
6.1.1.1 Take the AC adapter with DC jack; model HEM-AC-J (Figure 1).
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FIGURE 1: BLOOD PRESSURE MONITOR PLUG IN
6.1.1.2 Plug the DC jack into unit and the AC adapter and plug into a wall socket
(Figure 1).
6.1.1.3 On the blood pressure monitor, AC display will indicate the unit is
connected to an external power source (Figure 2). The CHARGING light
might come on indicating the internal battery is recharging.
6.1.2

Use blood pressure monitor with an internal battery pack.
6.1.2.1 Take the blood pressure monitor and press the ON/OFF button. The
BATTERY light should come on (Figure 1). If it does, the unit can be
used running on battery power. The unit can be used for approximately
300 measurements on one charge.
6.1.2.2 When the BATTERY light begins to flash, the unit will become inoperable
after another 20–30 measurements.
6.1.2.3 If the BATTERY light is lit in the lower right corner, it indicates power is at
an inoperable level (Figure 2).
6.1.2.4 Follow 6.1.1.1 to 6.1.1.3 to recharge the battery. The blood pressure
monitor can be used while the battery recharges. A lit CHARGING light
and EXTERNAL light indicate the unit is plugged in and charging. It will
take up to 12 hours to completely recharge the battery.
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FIGURE 2: BLOOD PRESSURE MONITOR BATTERY DISPLAYS
6.2

STADIOMETER SET UP
6.2.1

The stadiometer is composed of a standing platform with a four part vertical
measuring pole, a horizontal measuring square, and two back-stops.

6.2.2

Take the grey standing base of the unit and the first vertical rule (has a downward
facing arrow), and insert the rule into the grey base (Figure 3).

6.2.3

Take the next three remaining horizontal sections of the vertical rule. Match * to *,
o to o, ▀ to ▀ (Figure 3). Insert each rule until you hear a click.

6.2.4

Take the two back-stops and the measuring square. Insert one back-stop over the
rule and push down toward the one meter mark. Place the measuring square over
the rule and push downward. Place the last back-stop over the rule and push
down to the two meter mark.
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FIGURE 3: STADIOMETER SET UP

6.3

6.2.5

Set the stadiometer in front of a wall so the back-stops press against the wall. This
will help to stabilize the unit when a participant is measured.

6.2.6

For sitting height, place the base of the stadiometer on top of the sitting box. Set
the sitting box next to a wall with the stadiometer back-stops pressing against the
wall for stability.

TANITA BODY COMPOSITION ANALYZER SET UP
6.3.1

The analyzer is composed of two units: Weighing platform and control
box/analyzer (Figure 4).

FIGURE 4: TANITY BODY COMPOSITON ANALYZER
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6.4

6.3.2

Insert the plug from the AC adapter into the DC jack on the back of the weighing
platform.

6.3.3

Connect the cable and the AC adapter and insert the plug on the cable into the
wall outlet.
For accurate measurement, place the Weighing Platform on as flat a surface as
possible and adjust the level with the adjustable feet so the bubble in the level
gauge is in the center of the frame.

6.3.4

Turn the Tanita Body Composition Analyzer On before the computer is turned on.

LOADING PRINTER PAPER FOR TANITA BODY COMPOSITION ANALYZER
6.4.1

Turn the control box/ analyzer ON by pressing the ON/OFF key.

6.4.2

When there is no printer paper in the feeder, P-End will flash on the LCD. If you
do not want to use printer paper, you can press the CE key to continue
measurement with no paper.

6.4.3

When there is no P-End message and the printer fails to print, the chosen number
of printouts may be 0. Select a number of printouts greater than 0.

6.4.4

Remove the paper dispenser cover by lifting it up from the back (Figure 5).

6.4.5

In a straight line, cut approximately 3cm off the paper roll to ensure smooth feeding
(Figure 5).

6.4.6

Insert the printer paper in the holder (Figure 5). Feed the paper straight in. As the
front edge of the paper enters the appropriate slot, it will automatically feed.

6.4.7

Replace the paper dispenser cover (Figure 5).
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FIGURE 5: LOADING PRINTER PAPER IN BODY COMPOSITION ANALYZER
6.5

6.6

CHANGE BATTERIES ON BASELINE HYDRAULIC HAND DYNAMOMETER
6.5.1

If the low battery light comes on, you must change the batteries.

6.5.2

Turn the unit over and remove the lid of the battery container.

6.5.3

Replace the 2 AAA batteries and replace the lid of the battery container.

ACHILLES EXPRESS BONE DENSITOMETER
6.6.1

Achilles Express Bone Densitometer Quality Assurance Procedure
6.6.1.1 Turn the machine on. Leave the machine on for at least 30 minutes
before beginning the quality assurance procedure. This is to allow the
temperature of the unit to increase to the requisite level.
6.6.1.2 Remove the calf support, foot plate, and QA cylinder (see Figure 6).
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FIGURE 6
6.6.1.3 Examine the QA cylinder, membranes, calf support, foot positioner and
toe peg to make sure there is no damage and that all parts are positioned
correctly.
6.6.1.4 At the Main Menu, select “System Maintenance” then “Fill” to fill the
membranes.
6.6.1.5 Inspect the filled membranes for leaks (see Figure 7). Both membranes
should fill to an equal volume.

FIGURE 7
6.6.1.6 Select “Drain” to drain the water from the membranes. If the membranes
require replacing, refer to section 6.4.8 – 6.4.10 in the “Standard
Operating Procedures for Physical Measures Data Collection” manual.
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6.6.1.7 Re-insert the foot plate and calf support.
6.6.1.8 At the “Main Menu”, select “Quality Assurance”.
6.6.1.9 Spray both membranes with alcohol (see Figure 8).

FIGURE 8
6.6.1.10Spray alcohol inside the left and right cavities of the QA cylinder and place
it between the membranes (see Figure 9).

FIGURE 9: PLACING THE QA CYLINDER BETWEEN THE MEMBRANES
6.6.1.11Select “Continue” on the console. As the membranes fill with water, they
are forced into the QA test cylinder. The membranes should continue to fill
until they press firmly against each other.
6.6.1.12The console shows progress, action, and status. At the top of the screen,
you will see two waveforms (left and right). These waveforms should be
well-defined and symmetrical with two peaks.
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6.6.1.13The signal level at the top of the screen indicates the quality of the
coupling during the test. If the system has enough water and sufficient
alcohol is used, the signal level should be greater than 50%.
6.6.1.14When the test is complete, the membranes will drain.
6.6.1.15If the Quality Assurance test passes, select “Print” and “Finish”. The
results of the test will print.
6.6.1.16Tape the printout on to a sheet of paper labelled “Achilles Express Quality
Assurance Reports”.
6.6.1.17If the Quality Assurance test fails, repeat the Quality Assurance
procedure.
6.6.1.18If the system fails the procedure again, remove the cylinder from the
machine.
6.7

CLEANING OF ACHILLES EXPRESS
6.7.1
6.7.2
6.7.3
6.7.4

Use a chair that does not have wheels, but has good armrests and good back
support to allow the participant to sit with stable and comfortable posture.
The Achilles System should be set on a level surface away from walls so it can be
repositioned easily for various sizes of participants.
Be sure the unit is turned off and unplugged from the wall.
Clean the calf support by first removing the calf support from the Achilles system
(Figure 10).

FIGURE 10: HEEL BONE ULTRASOUND CALF SUPPORT REMOVAL
6.7.5

Spray the entire support with 70% isopropyl alcohol and dry with a soft cloth.

6.7.6

Remove the foot positioned by lifting it out of the Achilles System.
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7.0

6.7.7

Spray the membranes with 70% isopropyl alcohol. Gently dry with a soft cloth
being careful not to break the membranes. Repeat this step a second time. Reinsert the calf support.

6.7.8

Spray 70% isopropyl alcohol on the remainder of the Achilles System housing,
excluding the LCD. Dry with a soft cloth.

6.7.9

Wipe the LCD clean with a soft, dry cloth.

GENERAL PROCEDURES
7.1

7.2

7.3

VERBAL CONSENT
7.1.1

Prior to each measurement being taken, tell the participant which measure you will
be doing and ask the participant for permission to take that particular
measurement. Prompt participant until you receive a definite Yes or No answer.

7.1.2

If the participant responds Yes, proceed with the measurement.

7.1.3

If the participant responds No, record the response in the Onyx system and
exclude the participant from that measurement.

PROTOCOL REVIEW
7.2.1

Prior to each measurement being taken, explain the step by step procedure to the
participant so he/she understands what is required of them.

7.2.2

Always explain to the participant how many trials of each measurement will be
taken.

7.2.3

Ask participant if he/she has any questions before proceeding with each
measurement.

POTENTIAL PARTICIPANT BIAS
7.3.1

Be certain the participant cannot see any of the equipment monitors either during
or after measurements.

7.3.2

Be certain not to tell the participant any of their test results before they have
completed ALL of the physical measurements.

7.3.3

Ask the participant to either turn off or silence their cell phone if they have one with
them. No other cell phones should be in the room.

7.3.4

The ringer on the telephone in the measurement room should be turned off, but the
phone must be on so that it can be used for outgoing calls in the case of an
emergency.
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8.0

BLOOD PRESSURE AND HEART RATE MEASUREMENT PROCEDURE
8.1

8.2

CONTRAINDICATIONS
8.1.1

Ask the participant if he/she has ever had surgery on either arm, chest, or breast; If
he/she has lymphedema in either arm; And if he/she has an arterio-venous shunt
in either arm. Record the answer in the Onyx system.

8.1.2

If the answer is No to all questions, proceed with blood pressure and heart rate
measurement.

8.1.3

If the answer is Yes to any of the questions, do not measure blood pressure on the
affected arm/side..

PREPARE PARTICIPANT
8.2.1

Ask the participant to roll up the sleeve to expose the arm to be measured.

8.2.2

Seat the participant comfortably in a chair. Set and start the timer for 5 minutes.

8.2.3

Use a tape measure to measure the circumference of the arm at the midpoint
between shoulder and elbow.

8.2.4

Select a cuff according to arm size.

Table 1: Blood Pressure Cuff Size
ARM CIRCUMFERENCE
CUFF
17–22 cm
HEM–907-CS19 (Small)
22–32 cm
HEM–907–CR19 (Medium)
32–42 cm
HEM–907–CL19 (Large)
42–50 cm
HEM–907–CX19 (Extra large)

LUER LOCK
Air tube with female luer lock
Air tube with female luer lock
Air tube with female luer lock
Single cuff and air tube assembly
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FIGURE 11: BLOOD PRESSURE MONITOR AIR TUBE
8.2.5

To use the small, medium, or large pressure cuff, take air tube model HEM–TUBE
130 and insert the straight end into the air connector on the blood pressure monitor
(Figure 11). Take the male luer lock and twist to attach it to the female end on the
small, medium, or large cuff.

8.2.6

To use the extra-large cuff, check that air tube model HEM–TUBE 130 is not
inserted into the blood pressure monitor. Take the air tube which is attached to the
extra-large cuff and insert the straight end directly into the air connector on the
blood pressure monitor (Figure 12).

FIGURE 12: OMRON BLOOD PRESSURE MONITOR FEATURES
8.2.7

Take the cuff and hold it open with the word OMRON facing toward you (Figure
13). Hold the cuff flat above the arm.

FIGURE 13: POSITIONING OF THE BLOOD PRESSURE CUFF
8.2.8

Adjust the lower end of the cuff 2 – 3 cm above the elbow crease and align the
ART position mark with the brachial artery (Figure 13).

Version: 1.2 –August 12, 2009- Physical Measures Standard Operating Procedures

14

BC Generations Project Physical Measures
8.2.9

Wrap the right side of the cuff around the back of the arm and hold with your right
hand. Wrap the left side of the cuff completely around the arm, overlapping the
right side. Bring the end of the cuff forward and attach to the Velcro strip (Figure
14).

FIGURE 14: APPLICATION OF BLOOD PRESSURE CUFF
8.2.10 Check that you can insert one finger between the cuff and the arm. If more than
one finger can be inserted, remove the cuff and reapply.
8.2.11 Be certain the participant is seated comfortably in a chair with the feet flat on the
floor, legs and ankles uncrossed, and back against the back rest. Adjust the arm
so it is comfortably supported at an angle of 10–45º from the trunk, with the lower
edge of the cuff at heart level (Figure 15).

FIGURE 15: SEATED POSITION FOR BLOOD PRESSURE MEASUREMENT
8.3

AUTOMATIC MODE MEASUREMENT OF BLOOD PRESSURE AND HEART RATE
8.3.1

On the blood pressure monitor, set the mode selector knob to SINGLE (Figure 16).
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8.3.2

Set the P-SET (inflation pressure setting) knob to AUTO (Figure 16).

8.3.3

Explain to the participant that he/she can request for the cuff to be deflated
immediately if they are uncomfortable.

FIGURE 16: BLOOD PRESSURE MONITOR AUTOMATIC MODE
8.3.4

To stop the measurement and deflate the cuff at any time, push the STOP button
(Figure 16).

8.3.5

Wait until the 5 minute timer comes to a stop. The participant has rested for 5
minutes prior to the first reading of blood pressure and heart rate.

8.3.6

Make sure the participant is ready and press the START button (Figure 16).
Monitor the participant as the cuff cycles through the first measurement. The
measurement results will be displayed. The participant should not move or talk
during the measurement.

8.3.7

Set the timer for two minutes.

8.3.8

Record systolic blood pressure, diastolic blood pressure and heart rate into the
system. Record the EXACT NUMBERS. DO NOT round the numbers off!

8.3.9

After the timer comes to a stop, repeat 8.3.6 to 8.3.8 for the second measurement.

8.3.10 If an error occurs during a measurement cycle (might be caused by the participant
shifting position or bending the arm), the monitor will automatically start again. If a
second error occurs, measurement will automatically stop.
8.3.11 Remove the cuff from the participant’s arm.
8.3.12 Press the ON/OFF button to turn off the machine.
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8.4

MANUAL MODE MEASUREMENT OF BLOOD PRESSURE
8.4.1

Use manual mode only if the monitor malfunctions and there is no automatic
reading of blood pressure and heart rate.

8.4.2

Set the MODE selector to MANU (Figure 17).

8.4.3

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

FIGURE 17: BLOOD PRESSURE MONITOR MANUAL MODE
8.4.4

Wait until the five minute timer comes to a stop.

8.4.5

Have the participant seated comfortably in a chair with their feet flat on the floor,
legs and ankles uncrossed, and back against the back rest. Adjust the arm so it is
comfortably supported at an angle of 10–45º from the trunk, with the lower edge of
the cuff at heart level. Have the participant turn their palm facing upwards.

8.4.6

Position the stethoscope with the ear pieces pointing forward. Position the
diaphragm of the stethoscope over the brachial artery. Apply a minimum amount
of pressure so as not to distort the artery. The diaphragm should be in complete
contact with the skin. The stethoscope should not touch the cuff or its tubing.

8.4.7

Push the START button (to start the measurement.(Figure 17) Do not press or
squeeze the cuff during the measurement. If you want to inflate again after the
start of deflation, push the START button. If you want to accelerate deflation after
the start of deflation, push the DEFLATION button (Figure 17). Each time the
DEFLATION button is pushed, the cuff will deflate rapidly in increments of 5-10
mmHg.

8.4.8

The systolic pressure is determined by the first perception of sound (first Korotkoff
sound).

8.4.9

The diastolic pressure is determined when the sound cease to be tapping in quality
and are fully muffled.

Version: 1.2 –August 12, 2009- Physical Measures Standard Operating Procedures

17

BC Generations Project Physical Measures
8.4.10 Push the STOP button to deflate the cuff (Figure 17).
8.4.11 Set the timer for two minutes.
8.4.12 Record the systolic blood pressure and diastolic blood pressure in Onyx system.
8.4.13 When the timer completes the two minute countdown; repeat the blood pressure
measurement a second time following sections 8.4.6 to 8.4.12.
8.4.14 Turn the blood pressure monitor off and remove the cuff from the participant’s arm.
8.5

9.0

MANUAL MODE MEASUREMENT OF HEART RATE
8.5.1

Use manual measurement of heart rate if there is a contraindication for using the
blood pressure monitor or if the monitor malfunctions and there is no automatic
reading of blood pressure and heart rate.

8.5.2

Seat the participant beside a table, rest the participant’s left arm, palm up, on the
table.

8.5.3

Palpate the radial artery. Use the index and middle finger of your hand to apply
gentle pressure on the inside of the wrist just proximal to the participant’s thumb.

8.5.4

Count the participant’s pulse for 15 seconds. Start the stop-watch simultaneously
as you count the first beat. Start counting with the number 0. Count the beats for
15 seconds.

8.5.5

Multiply the count by 4 to obtain a minute (60 second) value. Record the result in
Onyx system.

8.5.6

Set the timer for two minutes.

8.5.7

When the two minutes have passed, take the second heart rate measurement.
Repeat sections 8.5.3 to 8.5.6.

STANDING AND SITTING HEIGHT MEASUREMENT PROCEDURE
9.1

MEASUREMENT OF SITTING HEIGHT
9.1.1

Ask the participant to take a seat on the bench with buttocks and shoulder blades
touching the pole of the stadiometer and hands resting on their thighs. Both feet
should be touching the floor. If necessary, place the feet on a box to stabilize
them.

9.1.2

Ask the participant to sit straight and look straight ahead. They should not be
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slouching or leaning to one side. Arms and shoulders should be relaxed. The
head should be in the Frankfort plane with the upper border of the ear hole in the
same horizontal plane as the lower border of the eye sockets (Figure 18).

FIGURE 18: THE FRANKFORT PLANE
9.1.3

Ask the participant if it is okay to position their head. Place your fingers on the
bony prominence of the skull just behind the lower part of the ear and your thumb
on the posterior point of the bony prominence of the jaw. Apply gentle pressure
upwards and slightly backwards as the participant takes a deep breath in. The
participant holds position while the measuring arm is brought down to the top of
the head, depressing the hair. Ensure that the participant does not contract the
gluteal muscles of push with their legs.

9.1.4

Take the measurement at the black arrow markers (Figure 19), in metric units,
recording to the nearest millimeter. Read at eye level.

FIGURE 19: STADIOMETER MEASUREMENT
9.1.5

Tell the participant to breathe normally. Lift the set square
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9.2

9.1.6

Record the measurement.

9.1.7

Repeat sections 9.1.2 to 9.1.6 for a second measurement.

9.1.8

Check the two measurements of sitting height. If there is more than 1 cm
difference in results, repeat sections 9.1.2 to 9.1.6 for a third measurement.

9.1.9

For participants with obvious spinal curvature, take the sitting height with your best
possible estimate. Document in the database the presence of spinal curvature.

MEASUREMENT OF STANDING HEIGHT
9.2.1

Ask the participant to remove his/her shoes and any headwear (hats, jewellery),
with the exception of religious headwear (turbans).

9.2.2

Ask the participant to stand on the platform of the stadiometer facing away from
the pole, and back in towards the pole until he/she feel heels, buttocks, and
shoulder blades touch the pole. Feet should be flat on the floor, parallel to each
other and together. Shoulders should be relaxed and the participant should not be
slouching or leaning to one side.

9.2.3

Ask the participant to look straight ahead and stand as tall as possible with their
arms hanging at the sides.

9.2.4

The head should be in the Frankfort plane, with the upper border of the ear hole in
the same horizontal plane as the lower border of the eye sockets (Figure 18).

9.2.5

Ask the participant if it is okay to position his/her head. Place your fingers on the
bony prominence of the skull just behind the lower part of the ear and your thumb
on the posterior point of the bony prominence of the jaw. Apply gentle pressure
upwards and slightly backwards as the participant takes a deep breath in. The
participant holds position while the measuring arm is brought down to the top of
the head, depressing the hair (Figure 18).

9.2.6

Take the measurement at the black arrow markers () in metric units and record to
the nearest millimeter.(Figure 19) Read at eye level.

9.2.7

+Tell the participant to breathe normally. Lift the measuring arm and ask the
participant to step off the stadiometer.

9.2.8

Record the measurement in the Onyx System.

9.2.9

Repeat sections 9.2.2 to 9.2.8 for a second measurement.

9.2.10 For participants with obvious spinal curvature, ask the participant to stand as
straight as possible and take the standing height measurement with your best
possible estimate. Document in the database the presence of spinal curvature.
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10.0

WAIST AND HIP CIRCUMFERENCE MEASUREMENT PROCEDURE
10.1

CONTRAINDICATIONS
10.1.1 If the participant is in a wheelchair, you will not measure hip circumference.
10.1.2 If the participant is more than 12 weeks pregnant, do not measure waist or hip
circumference.

10.2

WAIST CIRCUMFERENCE MEASUREMENT
10.2.1 Ask the participant to stand in a relaxed manner; feet shoulder width apart facing
directly forward and weight evenly balanced on both feet.
10.2.2 Take a position to the right side of the participant’s body to take the measurements
and always read the tape measure at eye level.
10.2.3 Take the tape measure in your right hand. Hold the casing in your right hand and
pull out the tape with the left.
10.2.4 Hand the stub to the participant and ask them to pass it around their back then
give it back to you. Take the returned stub in your right hand. Your right hand
should hold both the casing and the stub.
10.2.5 Waist circumference should be taken at the top of the iliac crest over one layer of
clothing. Tell the participant you need to locate the top part of their hip-bone and
ask the participant if you can palpate that point or have them palpate themselves
to show you that point.
10.2.6 Palpate the upper right hip bone until you locate the uppermost lateral border of
the iliac crest. This should be located along the midline of the body, in a straight
line down from the armpit.
10.2.7 Have the participant fold their arms across their chest, holding bulky clothing out of
the way.
10.2.8 Position the tape around the abdomen so that the inferior edge of the tape is at the
level of the uppermost lateral border of the iliac crest.
10.2.9 Ensure the measuring tape is positioned in a horizontal plane around the
abdomen.
10.2.10 Take the tape stub in your left hand and snug the tape around the waist. The tape
is held between your thumbs and index fingers; with the second fingers stabilizing
and leveling the tape. A cross handed technique is used to bring the zero line of
the tape in line with the measuring aspect of the tape (Figure 20). Apply tension to
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the tape with both the right and left hands sufficient to maintain tape position but
not to cause excessive pressure against the clothing.
10.2.11 Take the measurement at the end of a normal expiration
10.2.12 Ensure that stadiometer is cleaned between participants

FIGURE 20: WAIST CIRCUMFERENCE MEASUREMENT USING CROSS-HANDED TECHNIQUE
10.2.13 Record the measurement to the nearest millimeter. Record the measurement in
the Onyx system.
10.2.14 If you are unable to located the hip bone, substitute umbilical waist
measurement. In this procedure ask the participant to indicate the location of the
belly button. Place the tape over this position and follow 10.2.9 to 10.2.13.
10.3

HIP CIRCUMFERENCE MEASUREMENT
10.3.1 To take hip measurement, loosen the tape and again take the casing and stub into
your right hand. Use the left hand to shift the tape down to hip level.
10.3.2 Assess the anatomy of the participant from the side looking for the largest
circumference around the hips and buttocks (largest protuberance). Reposition
the tape to level around this area over one layer of clothing.
10.3.3 The participant should remain standing in a relaxed manner; feet shoulder width
apart facing directly forward and weight evenly balanced on both feet. Have the
participant fold their arms across their chest, holding bulky clothing out of the way.
10.3.4 Take the tape stub in your left hand and begin to snug the tape into position. The
tape is held between your thumbs and index fingers with the second fingers
stabilizing and leveling the tape. A cross handed technique is used to bring the
zero line of the tape in line with the measuring aspect of the tape (Figure 20).
Apply tension to the tape sufficient to maintain its position but not to cause
excessive pressure against the clothing.
10.3.5 Record the hip measurement to the nearest millimeter. Record the measurement
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in the Onyx system.
10.3.6 Repeat the waist and hip measurement a second time following sections 10.2.5 to
10.3.5.
10.4

WAIST CIRCUMFERENCE MEASUREMENT FOR A PARTICIPANT IN A WHEELCHAIR
10.4.1 Ask the participant to set the brake on the wheelchair so it does not move while the
measurement is taken and to sit as straight as possible.
10.4.2 Hold the casing in your right hand and pull out the tape with the left.
10.4.3 Hand the stub to the participant and ask them to pass it around their back then
give it to you. Take the returned stub and place it in your right hand. Your right
hand now holds both the casing and the stub.
10.4.4 Take the waist measurement following 10.2.5 to 10.2.14.
10.4.5 Take a second reading of waist circumference. Repeat sections 10.2.5 to 10.2.14.
10.4.6 With the tape casing in the palm of your right hand, continue to pinch the tape
between your right thumb and first finger. Have the participant help to unwind the
tape from around their waist and hand the end to you. Allow the end to drop to the
floor. Slowly feed the tape back into the casing.

11.0

BODY WEIGHT AND PERCENTAGE BODY FAT MEASUREMENT PROCEDURE
11.1

CONTRAINDICATIONS
11.1.1 Ask the participant if they are pregnant or have a pacemaker or any other
irremovable metallic device such as a defibrillator or a stent.
11.1.2 If the answer is NO, then proceed to section 11.2. Record the answer in the Onyx
system.
11.1.3 If the Answer is YES, they will not use the Tanita Body Composition Analyzer, and
will not have body fat percentage measured. They will be measured for weight
only using the Seca 770 weight scale. Record the answer in the Onyx system. Do
not measure body weight or body fat percentage in participants unable to stand
unassisted.

11.2

WEIGHT AND BODY FAT PERCENTAGE MEASUREMENT
11.2.1 Take the control panel and press the ON/OFF button. An arrow marker and 0.0
will appear on the LCD.
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11.2.2 Press the kg/lb (st.lb) button and be certain the arrow is flashing beside kg.
11.2.3 To correct any data entry mistake, press CE.
11.2.4 The arrow will flash beside CLOTHES. Press 0. Wait 2 seconds for the arrow to
advance automatically.
11.2.5 Ask the participant to remove any heavy clothing (such as a jacket); empty their
pockets; and remove shoes and socks.
11.2.6 The arrow on the control panel will begin to flash beside each of MALE, FEMALE,
and ATHLETIC.
11.2.7 Press the button of the gender of the participant. Enter STANDARD MALE or
STANDARD FEMALE. Do not use the Athletic settings.
11.2.8 The flashing arrow will move to AGE. Enter the age of the participant.
11.2.9 The flashing arrow will move to HEIGHT. Enter height in centimeters.
11.2.10 After a 2 second wait, the arrow will flash beside STEP ON.
11.2.11 Ask the participant to step onto the metal foot pads on scale in bare feet.
11.2.12 Direct the participant to stand straight with arms loosely by their sides, head facing
forward and with their weight distributed evenly on both feet.
11.2.13 The weight will display.
11.2.14 Four zero’s will appear beside % FAT. Each zero will disappear in a 4 second
count-down then % FAT will display and the analyzer will download to the
database and the display clears. For manual entry, record weight measurement to
the nearest 0.1 kg, percentage body fat to the nearest 0.1% and impedance to the
nearest 1 Ω
11.2.15 Ask the participant to step off the platform.
11.2.16 Press the ON/OFF button to turn the Tanita Body Composition Analyzer off.
11.3

CLEANING THE TANITA BODY COMPOSITION ANALYSER AND SECA WEIGHT
SCALE
11.3.1 After each use, turn off the Tanita Body composition analyzer.
11.3.2 Spray the metal foot pads on the Tanita scale or black foot mat on the SECA scale
with 70% isopropyl alcohol. Dry with a paper towel. Discard paper towel in the
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trash.
12.0

GRIP STRENGTH MEASUREMENT PROCEDURES
12.1

CONTRAINDICATIONS
12.1.1 Ask the participant if they have pain in the hands or wrists from arthritis, carpal
tunnel syndrome, or tendinitis, or if they have ever had hand surgery.
12.1.2 If they answer YES you will not measure the grip strength of this participant on the
affected hand.
12.1.3 If the answer is NO, then proceed with the measurement on both hands.
12.1.4 Record the answer in the Onyx system.

12.2

BASELINE DIGITAL HYDRAULIC HAND GRIP ADJUSTMENT
12.2.1 Tell the participant that they can remove rings or other jewellery from the hands
and fingers if they wish.
12.2.2 Ask the participant to stand with the feet facing directly forward and shoulder width
apart.
12.2.3 The participant should grasp the dynamometer in the right hand. The base bar
should fit between the fingers and the palm, at the base of the thumb. Adjust the
dynamometer so that the second joint of the fingers wrap around the grip bar
(Figure 21). The second joint of the fingers should take the weight of the
instrument.

FIGURE 21: HAND GRIP ADJUSTMENT ACCORDING TO HAND SIZE
12.2.4 If the bars are not positioned properly for the hand, adjust the grip bar (the bar
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under the fingers) by releasing the holding clip (Figure 22 & 23).

FIGURE 22: HOLDING CLIP REMOVAL FROM DYNAMOMETER

FIGURE 23: DYNAMOMETER HAND GRIP ADJUSTMENT
12.2.5 Adjust the grip bar forward or back, and then reset the holding clip.
12.3

GRIP STRENGTH MEASUREMENT USING DIGITAL DYNAMOMETER
12.3.1 Push the on/off button to turn the unit on (Figure 24).
12.3.2 Push the lb/kg button to set for kg measurement (Figure 24).
12.3.3 Press and hold the zero button until 0 appears on the screen.
12.3.4 Press Max to allow the maximal compression reading to remain on the screen.
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FIGURE 24: BASELINE HYDRAULIC HAND DYNAMOMETER BUTTONS
12.3.5 Ask the participant to stand and take the dynamometer in their right hand.
12.3.6 Have the participant hold the dynamometer in line with the forearm at the level of
the thigh, with the hand held slightly away from the body (Figure 25).
12.3.7 Explain that they will not feel the handle move while they are gripping it, but it will
measure the strength of their grip.

FIGURE 25: BODY POSITION FOR GRIP STRENGTH
12.3.8 Have the participant exhale while squeezing to avoid build-up of intra-thoracic
pressure. Encourage the participant to squeeze as hard as they can for about 3
seconds.
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12.3.9 During the test, neither the hand nor the dynamometer should touch the body or
any other object.
12.3.10 Ask the participant to hand you the dynamometer and record the measurement in
the Onyx system.
12.3.11 Press the Max Clear button to reset and then ask the participant to take the
instrument in the left hand. Repeat steps 12.3.6 to 12.3.9 with the left hand.
12.3.12 Repeat 12.3.6 to 12.3.9 with the right hand and again with the left hand to
complete two measurements with each hand.
12.3.13 For people in a wheelchair the arm position shown in Figure 31 can be achieved
by the participant holding the arm straight down on the opposite side of the arm
rest.
12.4

CLEANING THE BASELINE HYDRAULIC DIGITAL HAND DYNAMOMETER
12.4.1 Turn the hand dynamometer off.
12.4.2 With the unit sitting on its side on the table, spray one side of the hand grip with
70% isopropyl alcohol. DO NOT spray the face of the digital monitor or the silver
bars.
12.4.3 Turn over with a paper towel and spray the other side of the hand grip only.
12.4.4 Dry both sides with a paper towel. Lift the unit up and dry the table to

13.0

HEEL BONE ULTRASOUND MEASUREMENT PROCEDURE
13.1

CONTRAINDICATIONS
13.1.1 Ask the participant if they have experienced an allergic reaction when rubbing
alcohol is applied to the skin. Record the answer in the Onyx system.
13.1.2 If the answer is YES, you will not measure heel bone quality on this participant.
13.1.3 If the answer is NO, proceed with Section 13.2.

13.2

PREPARE PARTICIPANT
13.2.1 Ask the participant to remove their shoes and socks from both feet.
13.2.2 The default for this measurement is the non-dominant heel. Ask the participant if
they are right or left handed and measure the opposite heel if possible.
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13.2.3 Examine both feet for open wounds, cuts, sores or blisters. If found, use the
opposite heel for the measurement. If found on both feet, record the finding in the
ONYX system and exclude the participant from the measurement.
13.2.4 Ask the participant if they have had recent trauma, surgery or metal implants
(within the last year) to either one of their legs, heels or feet, such as a broken
bone or sprain which required them to minimize the use of the leg for a period of
time. If the answer is Yes, use the opposite foot for measurement. If both
legs/feet/heels have had trauma, record this in the Onyx system, and then use the
non-dominant foot for measurement.

13.2.5 Turn the toe peg (Figure 26) counterclockwise to loosen it, and move the toe peg
to the top of the right slot for a left heel measurement or the left slot for a right heel
measurement.

FIGURE 26: FOOT POSITIONER IN THE ACHILLES BONE ULTRASOUND SYSTEM
13.2.6 Position the leg so the foot, calf, and thigh are aligned with the center of the calf
support and foot positioner (Figure 27 & 28).
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FIGURE 27: PARTICIPANT POSITION IN THE ACHILLES UNIT, TOP VIEW

FIGURE 28: PARTICIPANT POSITION IN THE ACHILLES UNIT, SIDE VIEW
13.2.7 The participant’s leg should rest lightly against the calf support. If it rests too
heavily on the support, the heel will be too far forward.
13.2.8 Make sure the participant faces the Achilles system in a comfortable, upright
position.
13.2.9 After the participant is positioned lift the heel out of the unit and rest the heel lightly
on the side of the Achilles unit.
13.2.10 Spray both sides of the heel with 70% isopropyl alcohol and let it soak while you
enter information into the Achilles system.
13.2.11 If the heel is heavily calloused, wait one minute after the first spray, and then spray
the heel a second time on both sides of the foot. Let sit and soak for another
minute. The calluses will take extra time to moisten.
13.3

HEEL BONE ULTRASOUND MEASUREMENT
13.3.1 Turn the unit on by plugging the unit into a wall socket and turning on the power
switch (Figure 29).

1)
2)
3)
4)

Power Connector and Power Switch
Internal Printer Door with Thermal Paper Slot
Communication Port
Water Management Tray

FIGURE 29: BACK OF THE ACHILLES EXPRESS UNIT
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13.3.2 The main menu will appear on the unit LCD. Select MEASURE PATIENT.

1)
LCD Display
2) - (3)
Foot Positioner and Toe Peg
4)
Inflatable Membranes
5)
Membrane Retainer Ring
6)
Calf Support
FIGURE 30: HEEL BONE ULTRASOUND UNIT FEATURES
13.3.3 Enter participant ID from the participant bar code. If you make an error, move the
cursor to the first digit and replace the first character. All other numbers will
disappear allowing the replacement of the barcode number.
13.3.4 Select AGE, and then enter participant’s age. If you make an error, move the
cursor to the first digit and replace the first character.
13.3.5 To set the sex, select SEX to cycle between male and female.
13.3.6 To set the foot, select FOOT to cycle between Right and Left.
13.3.7 Press START on the patient information screen.
13.3.8 Follow the prompts on the Achilles unit and apply a layer of alcohol to both sides of
the heel to condition the skin and ensure proper ultrasonic coupling between
membranes and heel. You should cover a 9 cm diameter area of the heel with
alcohol on each side of the foot (Figure 31).

FIGURE 31: AREA TO SPRAY WITH 70% ISOPROPYL ALCOHOL
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13.3.9 After the alcohol is applied, the measurement must be conducted rapidly to avoid
evaporation of the alcohol.
13.3.10 Spray a thin layer of alcohol on both membranes (Figure 32).

FIGURE 32: APPLY 70% ISOPROPYL ALCOHOL TO THE MEMBRANES
13.3.11 Place heel between the un-inflated membranes. Make sure the foot is flat and
positioned firmly against the bottom of the footplate (Figure 33).

FIGURE 33: TOE PEG POSITION AND FINAL POSITION OF THE FOOT
13.3.12 Make sure the heel is pulled back fully and centered against the heel post at the
back of the foot positioner. Adjust and tighten the toe peg between the first and
second toe (Figure 33).
13.3.13 Be certain: (1) the calf is aligned in the center of calf support and resting lightly
against the support, (2) the heel is as far back as possible, and (3) the toe peg is
between the first two toes.
13.3.14 When the participant is ready, select CONTINUE on the patient information
screen.
13.3.15 Make sure the participant does not move during the measurement; movement
lengthens the measurement time. If the Achilles System detects a problem during
measurement, the screen will show Signal too small, Measurement Failure, or
Unable to Converge. If one of these messages is shown, remove the heel from
the unit and re-spray both sides of the heel and both the measurement
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membranes with alcohol. Reset the heel in the unit, reset the toe peg, and then
press CONTINUE to restart. If Unable to Converge displays again remove the
heel and insert the clear-plastic foot positioner (Figure 33). Respray the heel
with isopryopyl alcohol and set in the unit again.
13.3.16 The membranes will fill and the Achilles System will continue with the
measurement immediately. The membranes will automatically drain after the
measurement. The total time is about 1 minute.
13.3.17 The measurement will automatically be stored in the Oesteo report software.
13.3.18 Release the toe peg and lift the heel from the unit. Place the heel on the side of
the unit.
13.3.19 Repeat steps 13.3.8 to 13.3.18.
13.3.20 Provide a paper towel for the participant to dry the foot and tell them they can put
on their socks and shoes.
13.3.21 While the participant replaces socks and shoes, thoroughly spray 70% isopropyl
alcohol on the foot positioner, calf support, toe peg, and the side of the Achilles
unit where the foot sat for preconditioning.
13.3.22 Dry with a soft cloth. Spray and dry a second time.
14.0

SPIROMETRY- REUSABLE TURBINE SENSOR MODEL

14.1

Ensure the portable spirometer is connected by the USB cable to the computer.
Before every participant, verify that the disposable turbine is inserted in the
spirometer. If not, insert the disposable turbine in the spirometer, assemble the
notches together and put the black side of the black helix in the spirometer. This
should be done with your hand, holding the spirometer with the name of the device
facing you. Then, turn the turbine clockwise to tighten, without forcing it.
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14.2

If the participant wears tight clothes that could hinder the thorax and abdomen
expansion, ask him to remove them during the test. Ask participant to sit down
with their back as straight as possible and to place both feet flat on the floor.

14.3

Explain the participant that he will follow these procedures:
• To fill lungs as much as possible (maximal inspiration);
• To seal lips around mouthpiece of the viral/bacterial filter without blocking by
teeth or tongue;
• To blow air out as hard and fast as possible (a blast of exhalation), for at least 6
seconds;
• To continue blowing until no more air will come out of lungs (complete
exhalation).

14.4

Explain that you would like participant to record three acceptable blows within a
period of about 6 minutes. To obtain three acceptable blows, a maximum of 8 trials
should be attempted in about 6 minutes. The acceptability of a result is defined
automatically by the device.

14.5

When participant is ready and for every participant, insert new disposable
viral/bacterial filter securely in the turbine (flow head of spirometer) to limit
contamination between participants.

14.6

Provide a clean nose clip to the participant. Instruct them to pinch their nostrils
with the clip so no air is able to escape through their nose.

14.7

Always observe the participant during measurement for fatigue level and do not
pursue another trial until they have recovered from the previous trial. Some
participants may find this measurement very strenuous and could feel faint, so do
not leave participant unattended during and between measurements. If a
participant feels very faint, stunned or with a lot of dizziness, stop the whole
spirometry measurement. Ask him to rest calmly sitting down or laying down until
he feels better.

14.8

Click on the spirometry button on the computer system. It will open the spirometry
software for the first blow.

14.9

Click on the FVC icon. A window opens and the system is ready when a beep
sound signal is heard and a “blow!” message is displayed below the window.
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15.0

14.10

Ensure the nose clip is well in place. Ask participant to inhale as deeply as
possible and to place the filter end into their mouth. Without exhaling yet,
participant should seal lips around mouthpiece of the viral/bacterial filter and teeth
on the outside of the mouthpiece without obstructing the air passage by his teeth
or tongue. Then ask participant to immediately blast all the air out as forcefully and
quickly possible and to continue blowing until no more air will come out of lungs.

14.11

Instruct the participant to continue blowing out until it feels there is absolutely no
air left in the lungs. The participant must blow out for at least 6 seconds and until
no more air will come out.

14.12

It is very important to actively encourage the participant during the procedure.
Enthusiasm is essential to ensure that the participant does not breathe in before
the 6 seconds is up.

14.13

A beeping sound signal will indicate the end of the 6 seconds. Then a long sound
signal tells the participant to breathe in and remove the mouthpiece.

14.14

A screen message will indicate after few seconds if the measurement is
acceptable.

14.15

Give the participant a short rest (about 30-45 seconds) between trials to catch
their breath.

14.16

Redo the measurement following the procedure from 8.9.10 to 8.9.15 until three
acceptable measurements are obtained. A maximum of 8 trials should be
attempted in about 6 minutes. If the participant cannot complete 3 acceptable
measurements within 6 minutes, stop the procedure and go to 8.9.18.

14.17

After the last measurement is done, close the window and the spirometry software.
The results will be recorded automatically into the computer.

14.18

Throw out the disposable viral/bacterial filter, cardboard piece and nose clip

14.19

Record into the computer if there was any factor that may have influenced the
measurement.

APPLICABLE REFERENCES, REGULATIONS, AND GUIDELINES:
Body Composition Analyzer BC-418 Instruction Manual
Lunar Achilles Express Operator’s Manual
Achilles Express – Quality Assurance and Trouble shooting Handbook
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