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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization.

atters of

The procedures used to develop this document and those intended for its further mainten|
dpscribed in the ISO/IEC Directives, Part 1. In particular the different approval criterianeedé
djfferent types of ISO documents should be noted. This document was drafted in accordance
eflitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

tention is drawn to the possibility that some of the elements of this documént'may be the s

Ance are
d for the
with the

ubject of

phtent rights. ISO shall not be held responsible for identifying any or all such patent rights. Det
phtent rights identified during the development of the document will bedn the Introduction a
the ISO list of patent declarations received (see www.iso.org/patents)s

Ay trade name used in this document is information given for the.convenience of users and
nstitute an endorsement.

(o)

=]

br an explanation on the meaning of ISO specific terms)/and expressions related to co
tsessment, as well as information about ISO’s adherenceto'the WTO principles in the Technical
¢ Trade (TBT) see the following URL: Foreword - Supplementary information

oo

The committee responsible for this document is ISOfTC 173, Assistive products for persons with
ibcommittee SC 1, Wheelchairs.

= Wn

§0 16840 consists of the following parts, under the general title Wheelchair seating:

— Part 1: Vocabulary, reference axisdonvention and measures for body segments, posture and|
support surfaces

— Part 2: Determination of physical and mechanical characteristics of devices intended to mang
integrity — Seat cushions,

— Part 3: Determination-of static, impact and repetitive load strengths for postural support dev
— Part 4: Seating.systems for use in motor vehicles

— Part 6: Simulated use and determination of the changes in properties of seat cushions

— Part 9: Glinical interface pressure mapping guidelines for seating [ Technical Report]

— Raxt'10: Resistance to ignition of non-integrated seat and back support cushions — Requiren|
test methods

ils of any
d/or on

does not

hformity
Barriers

lisability,

postural

ge tissue

ces

ents and

— Part 11: Determination of perspiration dissipation characteristics of seat cushions intended to manage

tissue integrity [Technical Specification]

— Part 12: Apparatus and method for cushion envelopment testing [Technical Specification]
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Introduction

The purpose of this Technical Report is to provide information as to where interface pressure mapping
(IPM) can fit into a clinical assessment of an individual and their seating system, to highlight what can
be achieved, and bring awareness of the limitations.

The use of IPM in the clinic is increasingly used to support clinicians in the evaluation of individual
seating systems for individual clients. To get the best value from IPM requires a knowledge of the basic
concepts of the interface pressure distribution (see Clause 2), the ability to define and apply a correct
protocol[for the application of IPM (see Clause 4], the ability to prepare correct documentation oL the
[PM (see|Clause 5), and the skill in interpreting the collected data (see Clause 6).

The aim pf an IPM test session can be different in a clinical or rehabilitation environment. In seme casels,
it can be|a tool to compare the behaviour of different pressure care or postural cushions. It €an also he
used to Jupport the clinician in finding the best match between cushion and client. Varigus applications
looking at the broader picture are covered in Clause 3. Whichever the application, the'tain objective
behind using an IPM needs to be clear from the beginning.

vi © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=ab06961828dd0eb3a1b7e3324e734e92

TECHNICAL REPORT ISO/TR 16840-9:2015(E)

Wheelchair seating —

Part 9:

Clinical interface pressure mapping guidelines for seating

[y

Scope

= g

nvolved in the clinical use of interface pressure mapping (IPM) or are synergisti¢c with its
bmprehensive wheelchair seating evaluation.

(@)

his Technical Report does not cover other aspects of the clinical assessment process (e.g.
edical history), nor the prescription or treatment process which might arisefrom an assessme

om g -

)mplete assessment.

This Technical Report refers to the state of the art of IPM experiences in a seating scenario. M
p

2| Definitions and glossary

2|1 Calibration

monitored and modelled in the software.

easured. It is assumed to be evenly pressurized over the mat.
khibited by the sensars)

r¢commended-~interval. Keep track of the uses of the mat and the date of the last calibra|
calibration filés should be retained (old calibration files can be loaded for comparison to d
change ovér)a period).

212 “Coefficient of Variation (CoV)

da
1]
Cplibration allows for the software to accommodate changes with time (creep) or pressure (hyjsteresis)
e

his Technical Report has been produced to guide users in the performance of the tasks:that arg directly

use in a

taking a
nt. These

1idelines are not meant to be a substitute for clinical reasoning and judgement within the context of a

bst of the

Finciples covered can be extrapolated to whole body (in bed)«or to foot assessments, for exanjple.

Chlibration is a process wherein the sensing nhiat is subjected to known forces. The sensor respgnses are

NOTE A record is kept of the responses (called a calibration file) and whenever the sensors outpuf a similar
r¢sponse, the result is related to thepreviously known forces. In most cases, this is done by placing the mat in
purpose-built chamber with an air-filled bladder. The bladder is inflated and the pressure in the pladder is

Recalibrate the matjwhenever the readings look unreliable, after excessive use, or at the manufpcturer’s

kion. Old
ptermine

The CoV is expressed as a percentage:

.- . Standard deviation
Coefficient of Variation= (@8]
Mean

NOTE This is one of the statistical measures available to assess how evenly the pressure is distributed across
a support surface. The lower the CoV, the lower the variability in the data set.
2.3 Conformity
The ability of the [IPM mat to adapt to irregular shapes without creasing.
© IS0 2015 - All rights reserved 1
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2.4 Contactarea

Contact area is the area under load

NOTE1 The contact area is approximated by the total number of sensors under load.

NOTE 2  Contactareaisrepresentative of the aim to distribute the body weight over as large an area as possible.
Given the defining equation of pressure (pressure = force/area) the larger the area, the lower the pressure given

a constant load. Referencel8] recommended that the minimum threshold to be used should be 5 mmHg to avoid
inclusion of fluctuating non-zero values and minimize the effect of noise.

2.5 Creep

There are three different manifestations of creep that are of concern: sensor creep, cushion creép, and
tissue crjeep. Sensor creep, inherent in most IPM sensor technology, is the tendency for thessensors to
change their reading (output) over time given a constant load (input).

NOTE Most IPM systems, for which this is a factor, have built-in software correction for sensor creep. Creeplis
normallylonly corrected for during the time the mat is reading. Stopping and starting thé feadings may interfefe
with the ¢reep corrections.

2.6 Dikspersion Index (DI)

The Dl is|defined as the sum of pressure distributed over the ischial tiiberosity (IT) and sacral-coccygepl
region djvided by the sum of pressure readings of loaded sensorsover the entire sensor mat, expressgd
as a perdentage.

Dispgrsion Index=X A/(Z A+ Z B) (2)

where
A |sthe pressures of the IT and sacral-coccygeal area;
B |s the pressures outside the IT and gacral-coccygeal area.

NOTE The DI represents the concentration of pressure in high risk areas versus low risk areas and cgn
be indicative of a support surface’s ability to redistribute pressures. DI is also a metric reported to have goqd
reliability in Reference.[Z] In Reference 4] it was found that interface pressures were “unacceptable” when >55 P
of the prejssure was at the IT/sacral'regions. DI, as compared with pure contact area, may be a more useful metrjic
when performing relative comparisons between cushions. Effective pressure distribution can be achieved either
via envel¢gpment or off-loading’of the high risk sites. If one cushion off-loads and the other envelops, DI may offer
a better “hpples to apples’-ntethod of comparison than contact area alone.

2.7 Envelopment

The ability of @support surface to conform so to fit or mould around the irregular shape of the body.

2.8 Fomite

An inanimate object or substance (such as clothing, furniture, or soap) that is capable of transmitting
infectious organisms from one individual to another.

2.9 Hysteresis error

Hysteresis error is the difference in two measurements of the same quantity when the measurement is
approached from opposite directions.

NOTE1 Hysteresis generally manifests itself in IPM applications as the difference in a given pressure reading

depending on whether that pressure was reached by increasing from a lower pressure or decreasing from a higher
pressure.

2 © IS0 2015 - All rights reserved
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NOTE 2  Hysteresis is a natural phenomenon which occurs in all types of electrical, magnetic, and mechanical
devices. A hysteresis loop is generally used to characterize hysteresis. If a sensor is held at a constant pressure,
there is a corresponding electrical output value for that pressure. It would be expected that if that applied
pressure rose or fell, the corresponding electrical output value would rise or fall in synchronicity with the applied
pressure. Sensor hysteresis is a dynamic effect where the sensor output “lags” behind the corresponding applied
pressure as the applied pressure rises or falls (i.e. for a rising pressure, the displayed pressure will be lower than
the pressure applied at the sensor and vice versa).

NOTE 3  Hysteresis can be reduced in two ways: by selecting a material which will be used in the sensor which
inherently possesses less hysteresis or by compensating for hysteresis via a calibration algorithm in the software.

110 Immersion

2
The depth of penetration into a support surface measured in the vertical plane.
NOTE1 Thisis how far the body sinks into the cushion.

N

ODTE 2  Itisimportant to immerse without bottoming out.

N

11 Pressure, stresses, and forces

1]

br the seated person, the person’s tissues and the support surface/the person is seated on|undergo
ptential deformations due to the effects of perpendicular and horizontal stresses and forces as
wmmarized in Figure 1.

n s

)

a) b)
Key
A] Ccontact surface
B  shear force
C perpendicular force
D pressure
E shear stress

Figure 1 — Forces and stresses acting between two objects a) forces acting on object 1 and
transmitted to object 2 b) pressure and shear stress acting on the upper surface of a unit
volume of object 2 at the 1-2 contact surface c) pressure and shear stress acting on the lower
surface of a unit volume of object 1 at the 1-2 contact surface

© IS0 2015 - All rights reserved 3
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2.11.1 Axial strain (&)

The deformation (relative change of dimension) due to the action of stress in the stress direction (see
Figure 2).

NOTE Axial strain is dimensionless.

2.11.2 Perpendicular force (FP)

A force occurring at right angles (90°) to an element’s surface.

NOTE FP is measured in Newtons (N).

2.11.3 Pressure (p)

Pressurq is the perpendicular force (FP) divided by the area of the element’s surface’to which the
perpendjcular force is applied.

Presgure [MPa] = Normal force [N]/Area [mm2] (B

=

NOTE 1 | The units of pressure used in most applications are pounds per squareZnch (PSI), Pascals (N/m?2), r

millimetres of mercury (mmHg).
NOTE 2 | Unit conversions
1 PafE 1 N/m?
1kPa=1000Pa
1 MHBa =1 000 kPa
1 mmHg =133,322 Pa
1 PSl=6894,757 Pa

NOTE 3 | An IPM image is a visual representation of the normal pressures between two contact surfaces pf
two (usudlly deformable) bodies such as the top surface of a cushion cover and the material covering a person’s
backside.

2.11.3.1{ Average pressure

Average [pressure is defined-as the average value of the pressure recorded by a group of sensors pf
predefined location and-disposition around a significant landmark.

NOTE 1 | The predefined groups of sensors can be called control areas or masks. As an extreme case, the overdll
average pressure canbe calculated over the contact area.

NOTE 2 | Owerall average pressure across the whole cushion is not of clinical relevance because it is too generpl
a metric tlor differentiating cushions.

2.11.3.2 Peak pressure
Peak pressure is the highest value of the pressures recorded by the sensor units in the mat.

NOTE1 Fromageneral view point, there can be a single absolute peak pressure as well as several relative peak
pressures.

NOTE 2  If data collection is taken over time, there will also be a maximum peak pressure over a given time
interval.

NOTE3  Thelocation of the peak pressure on an image can change over time in the case of a dynamic recording.

4 © IS0 2015 - All rights reserved
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2.11.3.3 Peak pressure index (PPI)

PPl is the pressure average value calculated within a 10 cm? area (i.e. the approximate contact area of
an ischial tuberosity) around the highest recorded peak pressure values).

NOTE1 Ahigh gradient from peak to adjacent sensors indicates poor envelopment of the bony prominence.
NOTE 2  Historically, single peak pressures were used to rate cushions. ReferencelZ] studied reliable metrics

for IPM, and single peak measures were not repeatable. The result was that researchers recommended the use of
a peak pressure index.

N

11.4 Shear force (FS)

Alforce occurring parallel with an element’s surface.

=z

OTE FS is measured in Newtons (N).

N

11.5 Shear stress ()

—

he shear force divided by the area of the element’s surface to which the shear force is applied
NOTE Shear stress is measured in kiloPascals [kPa] or equivalent units:

Shear stress [MPa] = Shear force [N]/Area [mmZ] 4)

N

11.6 Shear strain (y)

—

he distortion (change in the shape) of an elementd@e to the action of shear stress.

NOTE Shear strain is dimensionless.

Vb

T b

Key
axial strain

[«]

b__shear strain

Figure 2 — Axial and shear strain of a unit surface due to pressure and shear stress

2.11.7 Friction force

Friction is the force resisting the relative motion of two objects with surfaces in contact.

© IS0 2015 - All rights reserved 5
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2.12 Sensor saturation

Sensor saturation is the point at which the individual sensor’s output cannot increase any further with
continuing increase in applied pressure.

NOTE Sensor saturation may be due to either the physical restraints of the sensor or the constraints imposed
by the software, e.g. if the sensor is calibrated to a maximum pressure of 200 mmHg, the maximum pressure it
will indicate will be 200 mmHg, regardless if the applied pressure is greater than 200 mmHg. Some IPM systems
can extrapolate to pressures above the maximum calibration value to allow the operator to see if the pressure
values are just slightly over the maximum threshold or considerably higher.

3 Applications

This sectfion is intended to guide the operator through possible choices of IPM as a tool for ¢linical arld
rehabilitption applications. The list is not necessarily exhaustive. Please note that there arelimitations
of which|the operator should be aware and various of these are listed in Clause 7.

3.1 Cushion comparison

The mogt common use of IPM is to compare cushions for prescription fer\a’client. The value is for
comparifon of each cushion’s ability to distribute pressure evenly across the body and minimize
pressurg at the bony prominences. This application can demonstrate that a less expensive cushion cgn
be as eff¢ctive for that client for static pressure redistribution as a mote expensive one, for example, blit
it may ngt indicate which cushion would provide greater protectionin dynamic situations.

An IPM jmage should not be the sole deciding factor. Additienal considerations for cushion selectign
include the following:

— forny, fit, and function;

— postural stability;

— fundtional mobility - transfers;

— weight of cushion;

— microclimate (heat/moisture transfer);

— perdeived comfort;

— complexity - maintenance and set-up requirements;

— client’s ability to perform, or direct, care;

— abirlri‘Ly to provide client and caregiver education;

— numer ofiearegivers/staff turnover.

[PM has itslimitation since the readings taken are usually in a static situation, whereas the client usually
uses sitting as a dynamic activity (see 3.4).

3.2 Wheelchair set-up
Using an IPM is an essential tool for setting up the adjustable parts of the wheelchair while observing

the effects on the distribution of pressures across either a seat or back support surface. Referencel19]
showed that the most effective means of redistributing pressures across a cushion is by adjusting the

6 © IS0 2015 - All rights reserved
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height of the foot supports. Remember that the foot and arm supports will need to be adjusted for
different cushions with differing thickness or adjustability/compressibility.

NOTE You may find that the optimal pressure distribution will be achieved with a different position of parts
of the body than you expect, for example, aiming to have the top of the thigh parallel with the seat base does not
provide the optimum angle for pressure distribution under the thigh since the femur does not usually run parallel
with the skin surfaces.

3.3 Client/caregiver education

IPM is useful as a visual feedback mechanism for client education. Seeing one’s own pressure disfribution
ahd peak areas drives home the message of the importance of pressure management. It is\al$o a very
valuable tool to demonstrate the effectiveness of manual or power-assisted pressure relief te¢ghniques.

e the tool to teach movement or help the client find alternative pressure redistributing pogitions in
their seating, e.g. use IPM as a biofeedback tool to educate a person with a spinal injufy to discpver how
uch (little) they have to move to achieve significant pressure reduction for theipatrisk areas. Pressure
mlapping is also a visual tool to show caregivers the consequences of setting Up the cushion gnd chair
ncorrectly for the client. Likewise, it can be used to show the effects of diffepent degrees of tilt o recline.

=

—

.4 Dynamic activity

3

Chrrent generation IPM systems provide instant feedback as tethe impact of changing pogition on
pressure distribution and therefore, just using mapping to lgek at non-representative static positions
i wasting its potential. Allowing the client time on the mat to move into a natural position that they
are likely to adopt when they leave the clinic is advisable (this may occur as the client relaxes yhile the
therapist is nearby writing notes, for example). Recardywhat the client is doing over time while they
afrive at that position and see how long the client stays in that chosen position or if it is one of a felection
of preferred positions (see also 4.3.5).

The non-wheelchair population moves aboutsonce every 6 min when seated while observations of
wheelchair occupants indicates they move atenth of this and therefore are putting their buttodk tissues
af greater risk.[6}.[9] Thus, it can be seen‘as’beneficial to prescribe cushions that allow the clienf to move
cpmfortably from one position to another more frequently.

With various IPM systems, it is possible to record sessions either by storing data in the interface module
" by wireless transmission ofithe client self-propelling their wheelchair. This will provide inf¢ormation
a$ to whether left-right stfength differences, for example, result in the client rotating in the seat to
agcommodate the differendes. Comparing a 10 m run on a tiled surface, with a 10 m run on a farpeted
stirface, with a figure(of eight run, with a run up a slope, will inform about the effects, if any, of the
s¢ating system in applied dynamic circumstances.

]

Ojne protocol that'has been suggested for assessing the individual on a range of seating scenafios is to
3ke imageswith the clientat maximum reach to left, to right, and forward. The image linked to the range
of movement'achieved can be more informative as to the best seating option to prescribe. ReferencelZ]
glves measures of postural stability: getting the right balance between stability and dynamic activity is
veryimportant for the functionality of the individual.

t

3.5 Relevance to activities of daily living

Ideally, the client should be assessed with the IPM in simulations of the activities of daily living (ADL)
they are likely to undertake. The impact of the activity on the seating set-up or the seating set-up on an
activity can be assessed for what are key elements for that individual client, e.g. sitting at a computer,
feeding, self-propelling, toileting, in transport, relaxing in front of a television, etc.

4 Test protocol in a clinic

This section is intended to guide the operator through the IPM test protocol once their clinical objectives
are clear and which applications, conditions, or set-ups need to be measured have been planned. This set

© IS0 2015 - All rights reserved 7
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of instructions has been prepared with the intention to answer to the question “how shall I perform the
tests?”. Basic explanations regarding the justification of the proposed actions are contained in NOTES.

The different steps of the protocol are accompanied by an introductory paragraph with the aim of

explaining the ambit and some background to the instructions that are stated.

4.1 Infection control

Before starting an assessment, be aware of the rlsks to you and your client of Cross- contamination.

Recent research 1nd1cates that both 51des of sensor mats used in pressure mapping are at risk fro

contamipation acquired from seating cushions and other components of the seating systennsinge
these frgquently contain significant microbial loads.[3] IPM covers do not necessarily offer sufficient
protectign, especially against microbes, body fluids, or blood. Isolation bags are the most efficieft

protecti¢n for the sensor mat and for the client. If the mat becomes contaminated with urihe or faec

material| clean with disinfectant wipes. However, contamination with blood or tissue-fltiids may result

in the mat needing to be disposed of.

NOTE Isolation bags may affect IPM sensor output readings. Thus, if used, use consistently across a given [P
session.[3]

4.1.1 Wash hands
Wash yopir hands before and after the evaluation.

NOTE Local infection control protocols may indicate using gloves.when undertaking client assessments.

4.1.2 Avoid cross-infection

Don’t toych the computer until you have cleaned yourhands or removed your gloves.

4.1.3 rotect the mat

Make sufe you use an isolation bag if yourwish to protect the mat.

4.2 Sefting up

The sucdess of the test session with the client is based on the ability of using the available time in t}k
most eff¢ctive and efficient way. All arrangements that can be prepared in advance to the client’s arriv
should b carried out. Allthe'materials and instrumentation should be checked out, and all the testir
and the qgombination of§eating elements to be explored should be planned in advance, whenever possibl

4.2.1 et up mat

Before the client arrives, ensure that the mat is working (by sitting on it yourself), that the correct m
has been selected in the software, and the most recent calibration file selected.

h1

g

.’5

nt

4.2.2 Prepare test protocol

Have a protocol prepared to be followed during the session. List the type of cushions/seats/

postures/activities to be tested and their order in such a way as to minimize client discomfort.

4.2.3 Prepare client file

To save the assessment time with the client, have a mapping client file prepared and open into which you
can add the session’s readings. These might be adding to a previous session’s records or might be a new

file for a new client.
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.2.4 Be consistent

Be consistent with the orientation of the IPM on the surface to be evaluated during the client session.
The IPM cable should be placed in the same orientation (e.g. front, right) for all readings and all sessions.
Consistent placement of hands and feet during repeat testing will ensure more consistent results.

4

.2.5 Check mat orientation

Make sure the [PM is square on the seat.

4
P
0
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4
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2.6 Check mat position

ace the IPM on the cushion to ensure that the buttocks will be fully captured by the active'sen

he mat may be significantly larger than the surface being studied if the wheelchair is small.
ire to avoid the formation of large folds in the IPM at the edges of the cushion or surface.

2.7 Smooth mat into cushion

ake sure the mat is relaxed into any contours of the cushion to-avoid hammocking. Use your
mooth the mat into contours as needed.

OTE The ability of the IPM to conform to these contours is/essential for understanding the surfag
redistribute pressures.

2.8 Acclimatize test cushions
hsure all cushions are at room temperature Gefore they are used in an IPM assessment.
OTE Variations in temperature can affect certain cushion materials’ response to loading. For e

scoelastic foam or a gel cushion which\ias been stored in cold temperatures may initially be stiffer
nger for the individual to achieve immersion.

.3 Transferring the client and getting the client into position

bme clients will need 4ssistance in transferring onto the mat. Adequate help may be red
ansfer the client safelyjinto position for the [PM session, e.g. assisting with lifting the patient u

ansfer. Not obtaifing adequate clearance can not only create harmful shear stresses, but a

the mat to wrinkile, fold, or misalign during the transfer.

3.1  Transfer boards

voidithe use of transfer boards if there is risk of damaging the sensors.

s5ing area

Fthe mat. This usually is accomplished by having the rear row of the IPM behind the-posterigr edge of
the seating surface.

f so, take

hands to

e’s ability

xample, a
and take

uired to
sing safe

nd appropriate liftinig techniques to minimize shear and friction forces on the mat and cliefit during

SO cause

4

.3.2 Remove unnecessary items

Place the mat as close to the skin as possible by, where feasible, removing unnecessary items such as
slings, pads, etc. which may have been employed while bringing a client into interaction with the mat.

Consideration should be made about mapping an individual in the normal set-up in which the individual
exists from day to day, e.g. if the sling is normally left in place during the day, if possible, map the
individual with the sling in place, but with the [PM between the sling and the individual.
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4.3.3 Post-transfer checks

Make sure the sensor mat is still in place after the transfer - squared on the seat, without wrinkles.
Readjust the mat as needed.

NOTE Use of a plastic isolation bag often contributes to the mat sliding out of place during the transfer. The
isolation bag may cause the client to slide on the seat. Be extremely cautious with clients who may be predisposed
to sliding forward such as those with poor balance, low muscle tone, posterior pelvic tilt, and/or an open hip
angle.

4.3.4 (onsistency between tests

Make sufe the client is in a seated position from which you can compare one set-up or surface)with
another.[Use standard protocols for describing the patient posture on the wheelchair.[11]

4.3.5 S$ettling time

Allow tirhe to sit prior to recording the session. This takes into account the time to settle into the cushign
(accomnjodating the effects of tissue and cushion material creep).

NOTE Settling time varies based on differences in tissue and cushion material..€ushions composed of tim
dependerlt materials take longer to settle into. Cushions which are air-filled or comprised of elastic foam haye
a short settling time (3 min-5 min) in contrast with cushions made with viscous materials (viscous fluid ¢r
viscoelastic foam) which take longer (5 min-7 min) to adjust.[3]

19
1

For clienf safety, total maximum sitting time during the IPM evaluation should not be exceeded if sittinjg
duration|limits are in place (e.g. due to current pressure injury),

4.4 Introducing pressure mapping to the client

Many clients and caregivers will be intrigued by the’IPM and the information they see on the screep.
Take thig into account and possibly take advantage of this attitude by providing information to the cliept
about IPM. Conversely, they may be apprehensive about what is going on. Explaining the equipment {o
the clienf can also be advantageous in this case.

4.4.1 osition of the screen

It is usefjul to have the IPM matunder the person at the beginning of the session so the client can get
used to It while the therapist-is.getting organized. Having the screen out of sight of the client while
you are faking readings reduces the effects of the client twisting to see the screen or adjusting thejir
position [to affect the readings. Alternatively, for education purposes, images on the screen can be usg¢d
to demonstrate pointg to)the client or caregiver.

4.5 Capturingdata

Data maly validate or challenge initial assessments, but should not be used exclusively for making
decision}.'Clinical observation and expertise should always be part of the assessment process.

4.5.1 Identify position of bony prominences

As aprelude to assessing the client on their existing cushion (if they have one), if possible, have the client
sit upright on the IPM mat on a firmer surface like an assessment table or a foam cushion. Scan, store,
and describe where the bony prominences are confirming their existence with your hands and noting
the on-screen coordinates. This will help answer the questions below.

— What s the client’s bony architecture like?
— Isitall there?

— Flexible?
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— Is there an obvious obliquity?

— How rotated is the pelvis, etc.?

4.5.2 Record one or more images

After reading(s) of the first set-up (4.5.1) have been taken, document (see Clause 5) the details of the set-

up before moving to the next scenario (which could be the seating set-up that the client came

in with).

There are options of taking a single ‘snap shot’ of the set-up, or take continuous recordings over a period

of time. The latter will be of more value for assessing dvnamic sitting and seated activities.

415.3 Repeat the process

e}

epeat as above until all required set-ups have been recorded.

4|5.4 Check the images

While the client is in the set-up being recorded, the therapist should cheek the mat and th
ntact with the mat to cross check the sources of any high or unexpected aspects in the IPM
Unexpected pressure points may be caused by wrinkles in the mat pr.clothing or items in poc
6]1).

(@)

NN

5.5 Validate the images

i)

e the collected data in combination with your professional experience to validate your origing
dgement.

~—
—

NOTE One mistake new users of IPMs make is tostand back and attempt to let the system make

[@ Mg

sposal.

(9] |

Documentation

D]

pod documentation is key to the‘effective use of IPM. The first level is to record information 4
client.

NOTE This could include (in no particular order of importance) and depending on local protocols:
— [D#/name (obserye'privacy guidelines);

— date;

— equipmentset-up (baseline);

— cushion’model, age, width x depth, thickness;

— ,~back support model;

e client’s
reading.
kets (see

11 clinical

decisions

dr them. Another is to throw out their years of experience and start from scratch with all the solutions at their

bout the

— wheelchair model, width x depth;
— seatto back angle;
— seatsagittal angle;

— foot support position (thigh loading/distribution of pressure);

— posture: note postural deformities or asymmetries; express the posture with a repeatable method using

quantitative values;[11]

— upper and lower extremity position as pertinent for pressure redistribution;

© ISO 2015 - All rights reserved
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— risk level on a standardized scale (e.g. Braden or Norton) or use low, medium, high based on sensation,
mobility, history of pressure injury, and frequency of pressure relief;

— clinicians and carers as appropriate.

5.1 File naming protocol

Use a consistent file naming protocol for each client and for all IPM sessions.

5.2 Filelocation

Determipe the IPM session save-to location. This can be configured in many different ways. The-goal s
for an orfderly, easily retrievable file.

5.3 Make notes immediately

Record rotes alongside the images at the time the data are captured, of the set-up)\position, posturg,
and circfimstances existing at that time as these are the most important things when taking pressure
readingg and may not be easily recalled some minutes, hours, or days later. Use standard protocols for
describinpg the patient posture on the wheelchair.[11] Keep your comments-related just to the specifjic
scan and store these with that scan.

NOTE Make notes that can assist review several months in the future_This will help answer the questions
below.

— Why|did we need to make changes or spend money?
— Why|wouldn’t a simple solution be sufficient?
— Howf{well did the usual solution perform?

— Howl{well did the alternative solution perform for your client?

5.4 Rdporting

Most IPNl software provides the opportunity to print a report or export the data or a set of readings
into Mictosoft Office software, for example, Word, Excel, PowerPoint, or similar. Alternatively, consider
copying h specific screen shot intolone of these applications. The report can also be saved as a PDF.

5.5 PHoto documentation

Use correlative photo ©ryvideo documentation to record posture and seating set-ups and label them
accordinigly. IPM software can insert the photos or videos into the sessions. It may be helpful to wrife
the cusEEon or set=up under test on a board or label visible in the picture so as not to mismatch the
video/pifture with the data. Be sure to obtain a photo release statement and observe relevant locpl
protocolp/legal Tequirements.

5.6 Data back-up

Keep secure back-ups of records in case of computer hardware failure. Ensure that local record keeping
protocols are observed.

6 Interpretation

Historically, single peak pressures were used as the primary interpretive tool for analysing IPM data.
However, research has shown that single peak pressure values are not reliable and/or repeatable.lZ] It is
also important to know where the pressure has gone after an intervention to reduce the peak pressure
(has a new peak pressure appeared where the client is more vulnerable to tissue damage?). Thus, the
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trend has shifted away from reporting single peak values to assessing the distribution of pressure over

the entire support surface and relative comparisons thereof.

6.1 An unexpected image

If there is an unexpected image, consider if it is the tool. Unexpected readings can come from the

following:

— wrinkles in the mat;

—+ wrinkles, seams, pockets, etc. in clothing;
— items left in pockets;

— poor placement of the mat;

—+ hammocking of the mat;

—+ out of date calibration;

—+ damaged mat.

=

anually check and feel for any of the above possibilities. The TPM may be indicating sd
mportant that despite your years of experience, might have beén overlooked or cannot be
with the human eye/touch.

—e

612 Animage thatis notideal

Spmetimes, the picture may not be ideal, but the best advice could be to leave “well enough a
ekample, a client’s right greater trochanter is reading at or above 200 mmHg and has been for s
without incident. If the only alternative is high pressure on an alternative proven risk area o
right ischial tuberosity, the best approach ceuld be to leave things as they are, but monitor it oy

613 The image shows nothing abnormal

Spmetimes, the client has evidence of tissue damage, but everything in the seat looks good with
it does, review the location efthe wound and the clinical history. What is not obvious and unseq
the assessment? Activities‘away from the wheelchair may be the source of the problem. Some

much of the time the-problem is in the bed and not the seat. It may therefore be necessary td
[PM assessments pirother surfaces such as a bed or furniture in the home. Even if only a seat-4
ig available, it cafyp€ used to pressure map the client in bed or other surfaces. Tissue problems
be caused by‘microclimate issues of humidity or heat. Tissue problems may also be caused
farces whieh'\cannot be determined using the IPM. Shear stress forces could be generated in the
ekample,-dire to sliding) or arising during activities such as reaching, propelling, or transferrir

mething
detected

one”, for
me time
[, say the
yer time.

the IPM.
nduring
research

and anecdotal evidence indicates that while the referral is for a perceived seating related pressire issue,

conduct
ized mat
may also
by shear
seat (for

g.

64 IPM views and metrics

The metrics listed below can be used to guide the interpretation of the IPM images. Other
measures are defined in Clause 2.

6.4.1 Isobar (2-D)/contour view

This type of view displays the pressures of the same or similar values as a single colour. The

possible

blue end

of the spectrum represents lower pressures while the red end represents areas that are under higher

pressures.
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Figure 3 — Contour view

®

Most IPM systems allow the user to adjust the scale which correlates colourdea specific pressure rang
Thus, gre¢at caution should be taken in automatically assuming a certain colour is good or bad. Therefor
always check the scale.

o

Itis usefyl to set the minimum value a little above zero pressure toremove the background "noise” levels
that are pot relevant to the seated individual.

Adjusting the scale so that the readings take up most of the scale has the benefits of differentiating
more cleprly what is happening under the client at differént contact points. For lightweight clients, it s
particulgrly useful to expand the scale for their readings: look to see what the maximum pressure is dn
any image for that client, and set the upper limit of the'scale to slightly above that value.

NOTE Some clinicians reset the maximum valueef the scale to an artificially low value to encourage clients
to changg their behaviour to lessen the “red” zones:

6.4.2 3-D/surface view

This viey provides a “3-D” graphical representation of pressure in relation to its location on the mdt.
Higher pfressures are representedby peaks in the 3-D display. What looks like a mountain range in thjs
view is worse for the client than a collection of “foot hills’”. The mountain range appearance represents
higher gradients or rate of'€ehange of pressure from one point to the next (see also 6.4.4 or 2.2).

200

180.2

mmHg

Figure 4 — Surface view
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