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Foreword

[SO (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 matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
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Introduction

Postural support devices, such as positioning supports, are typically used to provide increased postural
stability and/or to maintain or correct the occupant’s posture, in order to help maintain and increase day-
to-day functionality for the individual. Postural support devices can also help to reduce the development
of skeletal deformities, or to correct them. These devices, having postural support purposes, are not to be
confused with belts and similar devices designed to act as vehicular occupant restraints. Postural support
devices may improve the occupant’s safety in other ways, especially when used to prevent falls in or out of
the seating system.
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ords of the MHRA (Medicines and Healthcare Products Regulatory Agency) show that,\ove
briod, there had been four reported deaths and 17 serious injuries involving, or attributed to
nl support devices or anterior trunk postural support devices. These deaths arexthought t
ed as a result of inappropriate placement or adjustment of the supports, or their failure.

hppears to be confusion as to best practice in the selection and fixation of flexible postural §
5 (e.g. the updated MHRA recommendations in the UKI[2]), and the reasons why postural suppor
laced and adjusted according to the occupant’s needs. This documentas been produced to
riteria to be applied to positioning supports when used in seating\systems and chairs, in
hairs and bathroom equipment (such as shower chairs), and, wherée-applicable, hoists. This do¢
en created to support clinicians, engineers, carers, manufacturefs, retailers and repairers.

In this document, nomenclature has been based on ISO 7176-26.and ISO 16840-1. Thus, a support de
bitioning support can have the name adapted to include a desgription of its function based on the paf
which it is applied: e.g. a pelvic positioning support helps, to position the pelvis, but might not be
to the pelvis (e.g. the thighs) to achieve this. On the other’hiand, an anterior pelvic support would be
I to the pelvis.

Positioning support placement can differ based\on clinical and risk assessment.
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Selection, placement and fixation of flexible postural support
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3 Terms, definitions, and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7176-26:2007, ISO 16840-1 and the
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2024 - All rights reserved
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— IEC Electropedia: available at https://www.electropedia.org/

3.1.1
support

3.1.1.1
anterior support
postural support device (3.1.5.2) intended to be in contact with the anterior surface of a body segment

EXAMPLE Anterior head support, anterior lower leg support, anterior pelvic support, anterior shoulder support,
anterior trunk support, and anterior upper arm support.

Note 1 fo entry: The anterior surface is based on the anterior surface when the person is seated in a typical jupright
sitting position.

Note 2 to entry: The term can include the part of the anatomy receiving the support.

Note 3 fo entry: The following are deprecated terms: anterior head strap, forehead strap, forehead support, hejdband,
knee block, knee strap, lap belt, pelvic stabilizer, pelvic strap, safety belt, seat belt, subsASIS bar, backpack strap,
shouldgr bar, shoulder hook, shoulder retractor, shoulder strap, anterior thoracic support, butterfly strap, bptterfly
harness, chest harness, chest strap, H-strap, harness, spiderman strap, Y-strap, humeralstrap.

[SOURCE: ISO 7176-26:2007, 4.7.23, modified — Examples and Notes to entkyhave been updated.]

3.1.1.2
circumferential support
posturql support device (3.1.5.2) which supports a body segment.on at least three sides from at leasft three
directipns

EXAMPLE Circumferential ankle support, circumferential®chest support, circumferential neck suppdrt, and
circumferential wrist support.

Note 1 fo entry: The term can include the part of the anatomy receiving the support.

Note 2 [to entry: The following are deprecated terms: ankle strap, cervical collar, circumferential cervical qupport,
collar, Houdini strap.

[SOURCE: ISO 7176-26:2007, 4.7.29, modified — Examples and Notes to entry have been updated.]

3.1.1.3
inferigr support
posturql support device (3.1.5.2) intended to be in contact with the inferior surface of a body segment

EXAMPLE Inferior lowetleg support, inferior pelvic support, and inferior thigh support.

Note 1 o entry: The inferior surface is based on the inferior surface when the person is seated in a typical jupright
sitting position

Note 2 fo entry=The term can include the part of the anatomy receiving the support.

Note 3 to entry: The following are deprecated terms: stump support, obliquity pad, thigh wedge.

Note 4 O ey AT IMfertor SUPPOTT USUally appiies to the DUTTOCKS and thigihs, and 15 uSed With, oT a3 part of, a seat
cushion.

[SOURCE: ISO 7176-26:2007, 4.7.28, modified — Examples and Notes to entry have been updated.]

3.1.1.4
lateral support
postural support device (3.1.5.2) intended to be in contact with the lateral surface of a body segment

EXAMPLE Lateral head support, lateral knee support, lateral lower leg support, lateral pelvic support, lateral
trunk support, lateral upper arm support, and lateral thigh support.

© IS0 2024 - All rights reserved
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Note 1 to entry: The term can include the part of the anatomy receiving the support.

Note 2 to entry: The following are deprecated terms: head side support, lateral headrest, adductor pad, adductor
strap, calf strap, calf support, leg block, leg guide, leg pad, leg strap, leg rest pad, hip block, hip guide, hip pad, lateral
hip support, body side support, lateral, lateral support on its own, lateral pad, lateral thoracic pad, lateral thoracic
support, scoliosis pad, side cushion, trunk pad, humeral block, protractor, adductor pad, adductor wedge, leg block, leg
pad, leg strap, thigh block, thigh strap.

[SOURCE: ISO 7176-26:2007, 4.7.26, modified — Examples and Notes to entry have been updated.]

3.1.1.5
medial support
posturfil support device (3.1.5.2) intended to be In contact with the medial surface of a body segment

EXAMPLE Medial knee support, medial lower leg support, and medial thigh support.
Note 1 fo entry: The term can include the part of the anatomy receiving the support.

Note 2 [to entry: The following are deprecated terms: pommel, adduction strap, adductor pad,~adductor wefige, leg
adducter support, leg dividing support, wedge, wedge pad.

[SOURCE: ISO 7176-26:2007, 4.7.25, modified — Examples and Notes to entry have been updated.]

3.1.1.6
postelfior support
posturql support device (3.1.5.2) intended to be in contact with the posterior surface of a body segment

EXAMPLE Posterior foot support, posterior head support, posteriorlewer leg support, posterior lumbar qupport,
posteripr sacral support, and posterior upper arm support.

Note 1 fo entry: The posterior surface is based on the posterior sunface when the person is seated in a typical jupright
sitting position.

Note 2 fo entry: The term can include the part of the anatemy receiving the support.

Note 3 fo entry: The following are deprecated terms:heel cup, heel loop, heel strap, calf pad, calf panel, calf stfap, calf
support, leg strap, leg support, leg rest pad, lower{(eg support, posterior leg support, lower leg support, lumbar pad,
lumbar|roll, posterior pelvic support, elbow blogk, humeral block, protractor.

[SOURCE: ISO 7176-26:2007, 4.7.24, modifted — Examples and Notes to entry have been updated.]

3.1.1.7
superijor support
posturql support device (3.1.5.2)ntended to be in contact with the superior surface of a body segmen

™

EXAMPLE Superior foet'support, superior forearm support, and superior thigh support.

Note 1 fo entry: The superior surface is based on the superior surface when the person is seated in a typical jupright
sitting position.

Note 2 fo entry:~Fhe term can include the part of the anatomy receiving the support.

Note 3 tlo entry: The following are deprecated terms: toe cup, toe loop, forearm hook, forearm strap, leg strap, thiqh strap.

[SOURCE: ISO 7176-26:2007, 4.7.27, modified — Examples and Notes to entry have been updated.]

3.1.2
linear support surface measures

Note 1 to entry: Where the support’s local axis is referred to, the axis system is that used in 4 clinical application guide
to standardized wheelchair seating measures of the body and seating support surfaces!3l.

Note 2 to entry: When describing the width (3.1.2.4) and depth (3.1.2.1) of an item used in the horizontal plane, the
width dimension is expressed before the depth dimension.

© IS0 2024 - All rights reserved
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Note 3 to entry: When describing the width and length (3.1.2.2) of an item used in the vertical plane and viewed from
the front, the width dimension is expressed before the length dimension.

3.1.2.1

depth

linear dimension of a seating support surface measured along or parallel to the support’s local horizontal X axis

Note 1 to entry: This is the measure from the back to the front of the item.

3.1.2.2
length
linear dimension of a seating support surface measured along or parallel to the support’s local vertical (Y) axis

3.1.2.j
thicknless

dimen

3.1.24
width
linear
(Z) axi

Note 1

Note 2
such as

3.1.2.5
height
distan
along t

3.1.2.4

vertical height

gravitg
horizo

Note 1

in an upright sitting position.

3.1.3
postul

3.1.3.1

ion measured perpendicular to a seating support surface

Himension of a seating support surface measured along or parallel to the support’s local hor
5

o entry: This is the measure from one lateral side to the other when viewed from the front.

o entry: When describing a postural support device (3.1.5.2) (PSD), width is stated prior to a second dir
depth (3.1.2.1).

"e from a top point on a seating support surface to a specified reference horizontal surface, me|
he vertical (Y) axis of the seating support surface,@nd at right angles to its horizontal (Z) axis

tional vertical distance from the highest point on a seating support surface to a specified ref
ntal surface

o entry: The vertical height (3.1.2.5) eften does not equate to the height when a seating support surfad

e

positi

Note 1

fixed posture
non-rgr(‘iucible posture

at oneQrymore joints where there is no passive range of motion in any direction

o entryr This is a clinically related term and application.

izontal

hension

hsured

erence

e is not

3.1.3.2

flexibl

e posture

reducible posture

positio

n at one or more joints where there is passive range of motion in one or more directions

Note 1 to entry: Clinically this is usually applied to movement towards a more neutral reference posture.

© IS0 2024 - All rights reserved
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occupant

DEPRE
person

CATED: user
supported by the wheelchair seating system

[SOURCE: ISO 7176-26:2007, 4.2.2]

3.1.5

support device

3.1.5.1

flexible postural support device

flexib
postur
the ocd

Note 1
such as

3.1.5.2
postuy
PSD

structyre, attached to a seat or chair, which has a surface that comes jin.¢entact with the occupant’s

body a

Note 1 go entry: The structure of the terms is such that the terms describe the application rather than the constry

PSD
1l support device (3.1.5.2) that is capable of conforming to the shape of the anatomy wheir apy
upant (3.1.4)

Fo entry: This includes any component of a flexible postural support device which can in‘itself be non-

a frame mount or adjustment buckle.

al support device

hd is used either to support, correct or stabilize the occupant’s sitting posture

each deyice. Therefore, many of the terms describe both flexible and nonéflexible solutions amongst the deprecate
Note 2|to entry: Postural support device is also referred to in this document as positioning support or g
support.

[SOURCLE: ISO 7176-26:2007, 4.7.3, modified — The deprecated term “postural support” has been re
In the [definition, “wheelchair” has been changed\to “a seat or a chair” and “modify or accommoda
been changed to “support, correct or stabilize” Example has been removed. Notes to entry have been

3.1.6

restrajints

3.1.6.1

restrajint

measufe or condition thatkeeps someone or something under control

3.1.6.

occupant restraint
vehicular occupant restraint

syste

ejectiop, and-prevent or minimize contact with the vehicle interior components and other occupants

or device intended to restrain a motor-vehicle occupant (3.1.4) during an impact in order to f

lied to

lexible,

(3.1.4)

ction of
 terms.

ostural

moved.
fe” has
hdded.]

revent

Note 1 [toZentry: Securement points may be located on hardware components that are permanently or temporarily

fastened to a wheelchair.

[SOURCE: ISO 7176-26:2007, 4.11.16, modified — The preferred term “vehicular occupant restraint” has
been added.]

3.1.6.3

protective restraint
device, including, but not limited to, a wristlet, anklet, vest, mitt, straight jacket, body/limb holder, or other
type of strap that is intended for medical purposes and that limits the occupant’s (3.1.4) movements to the

extent

necessary for treatment, examination, or protection of the occupant or others

[SOURCE: FDA Code of Federal Regulations Title 21,[4 modified — “Patient” has been replaced by “occupant”.]

© IS0 2024 - All rights reserved
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3.2 Abbreviations

For the purpose of this document, the following abbreviations apply.

ASIS anterior superior iliac spine
PEG percutaneous endoscopic gastrostomy
PSIS posterior superior iliac spine

Flexible PSDs are designed to control body movements, either blocking, minimising or guiding moveéments
of spedific body segments to achieve desired outcomes, including safety. Typical outcomeginclude indreased
sitting|stability, maintained or corrected posture, increased reach, enhanced propulsioif of a mobility device,

and maintenance of a desired seated position for safety purposes. In many casesjthe purpose of a f
PSD caln be a combination of one or all of these factors.

lexible

NOTE 1] This can also apply to abdominal compression devices to improve exhalation which are attached to the

seating|system (see 6.2.5). In this case, there can be safety considerations as to thejetfect on the device thata cHi
seated position can incur.

ange in

NOTE2Z Oftenimpairments and activity limitations can be addressed.byloptimizing the seating system’s angylar and

linear dimensions specific to the occupant. Only thereafter should flexible PSDs be added to compliment the sy

A flexible PSD shall be prescribed for stability when the primary purpose is to stabilize part of the b
static qr dynamic situations, to enhance function in othegparts (e.g. to stabilize the lower body segm
order to increase the ability to reach outside the base @f.support or prevent forwards sliding, or to st

tem.

ody, in
ents in
abilize

one arm for an occupant with dystonia to enable functioning of the other arm). This shall be achigved by

restricting movement of the related body segment{e.g. using a pelvic postural support in conjunctid

n with

an antprior flexible trunk support to enable a,powered wheelchair occupant to navigate uneven ferrain

safely)

NOTE3 Where the occupant’s posture s assessed to be flexible, a flexible PSD can be used in conjuncti
other PSDs to improve postural alignmentby applying a combination of corrective forces. In turn, this can|

n with
reduce

strain dn joints and internal organs and*help prevent further secondary complications (such as contractures, pfessure

injuried or respiratory complicatiors))as well as increase comfort and function.

NOTE4 Where the occupant's-posture is assessed as being fixed, a flexible postural support device can pe used
in conjynction with other PSBs"to support and maintain the optimal achievable and tolerable posture by applying a

combinption of maintainifig forces. This can help prevent further postural decline.

The ocfupant shouldbe assessed as to the correct style of PSD to be prescribed, and measured in accordance

with Aphnex A sp-that the correct size of PSD is prescribed in accordance with Annex B.

A flexiple PSDrshall be prescribed for safety when the primary purpose is to protect the occupar
injury [e«g.'to prevent falling from the seat).

NOTES5  This can be achieved by limiting movement of one or more body segments.

Where the occupant is unable to remove the device independently, by consequence or design, p

t from

rior to

prescription a risk assessment shall be carried out to ascertain whether the device can be considered a

restraint (see 4.2 and Annex C).

Seating systems and chairs shall be prescribed which have space available to mount PSDs in the po
required by this document.

© IS0 2024 - All rights reserved
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4.2 Restraint versus positioning

‘Restraint’ is a term that has contextually different meanings and connotations. For this reason, RESNA
(Rehabilitation Engineering and Assistive Technology Society of North America) has produced a position
paper on restraints. This includes clarification on the differences between supports and restraints and the
respective purposes of vehicular occupant restraints and protective restraints (see RESNA, 2013[3]),

If a pelvic positioning support can be perceived as a restraint, the decision to use the support should be
made by an interdisciplinary team, including carers, with the justification documented. The justification
shall show that appropriate thought was given to alternative interventions, including, but not limited to,
contracture management, tone management, and therapeutic intervention to address behavioural issues.

Decisig
occupd
Any de
risk of
order t

Where
compr
achiev

43 ¢

4.3.1
The he

4.3.2
The ris
minim
4.3.3

The ris
ASISs,
minim
4.3.4

The im
etc. shi

4.3.5

The po
medicd
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11551141, WIITIT T PI dULILADUIC, UT LARTIT VWILID LIIT CULISTIIU UT LT UOLLUp4Allt, I LT UTS U HILTT TS 13

nt to ensure safety and function.

Sired outcome resulting from the limitation of movement shall also be documented (e.g,.to minin
Falls). It shall also be documented where there is an aim to restrict movement in one par:t of the i
p facilitate greater function in another (e.g. stabilization of the trunk to improve functional reac

bhensive clinical assessment shall be carried out demonstrating that _the support is esser
b an appropriate postural position.

afety

General

hlth risks and benefits of the use of a PSD shall be assesséd.

PSD-body interface

k to the occupant’s skin integrity from wheresthe PSD interfaces with the body shall be assess
zed.

Forces on bony prominences

k of increasing pressure and shear forces from bony prominences such as the ischial tuber
PSISs, iliac crests and sternum on the tissues covering these parts of the body shall be assess
zed.

Physiological function

1l be assessed\and optimized.

Ancillary medical devices

sitibning of PSDs shall not impede the positioning and function of catheters, pumps, or other ar
1'devices.

of the

ize the
ody, in
h).

positioning supports are determined as being the best method of postural management, a

tial to

ed and

psities,
ed and

pact on breathing;'swallowing, vision, digestive function, cardiovascular function, bladder fulnction,

cillary

4.3.6

Skeletal structure

The forces applied through the positioning of PSDs shall not create or lead to worsening of skeletal
deformities.
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4.4 Paediatric needs

4.4.1

General

The needs of a child with a developing skeleton and function means that the positioning of supports to
accommodate growth and development requires particular attention and therefore should be reviewed
regularly.

NOTE 1

the cau

4.4.2
The hi

ses of their need for supports.

The frequency of review depends on the age of the child, the child’s rate of growth and the rate of change of

Hip joint development

b joint, or acetabulofemoral joint, is the joint between the head of the femur and the agetabul

primaily function is to support the body’s weight and aid balance in standing. The development of b

acetab

In a ngn-ambulatory child, the hip joint is under-developed, and is extremely vulnerable to disloca
individuals with cerebral palsy in particular, hip subluxation or dislocation can/be& common dur

teenag

When

e years. In some cases, corrective surgery is required.

hipplying a PSD, the impact of the applied force on the hip joint shall be taken into account.

EXAMPLE A medial (to lateral) strap (to encourage abduction) places an abducting/external rotation forc

hip. Th

s can be painful when the hip is subluxed or dislocated.

NOTE 1  Evenwhen a person has been previously ambulant, a long-tecm'disability causing weakness and mus

change

um. Its
bth the

1lum and the head of the femur depends on weight-bearing activities and walking during childhood.

ion. In
ng the

b on the

cle tone

b around the hip joint can increase the chance of hip dislocationy €hanges in range of motion are also cothmon.

A full Iﬁhysical assessment should be carried out prior to préscription of a flexible PSD to understarnd fully
i

the ab

ities and limitations in range of motion.

NOTE Z Differentiating between the hip range of motion and posterior pelvic tilt in particular is critical for
positioping.

NOTE3 Where the seat to back support angle efithe seat is too acute for the individual to tolerate due to lim

in hip f
The na|

exion range of motion, applying a postural support to hold the individual in that position can be painfu

fural angle of the femur is at 5° of abduction from the midline. The cushion, and any medial and|

thigh qupports, shall facilitate thisposition unless the clinical seating assessment indicates an alte
position is required (e.g. to supppita fixed deformity or joint contracture).

4.5 Materials

4.5.1

Testing

4.5.1.1 Statie¢;impact and repetitive load strengths

PSDs s

hall,be-tested in accordance with the tests in ISO 16840-3, and shall pass the tests where th

pass of fail criteria.

bptimal

tations
.

lateral
‘native

Pre are

4.5.1.2 Flammability

PSDs shall be tested in accordance with the flammability test in ISO 16840-10.

4.5.2

Pressure distribution

Pressure distribution, e.g. by padding, surface contours, or elastic fabrics, shall be provided where the
PSD interacts with the occupant’s body in order to protect the occupant from harm from the PSD webbing
materials (e.g. where it is in contact with bony prominences or where significant force is applied over soft
tissues).

© IS0 2024 - All rights reserved
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Pressure distribution elements shall be designed to follow the contours of the occupant’s body, and to
dissipate evenly the forces of the support on the occupant’s body. The design shall not lead to curling of the
padded support such that the forces no longer follow the contours of the occupant’s body. Where edging
is applied to the pad to stop fraying of the pad, the edging material shall not provide a risk to the tissue
integrity of the occupant, from wrinkling or other deformations, or from localized pressure points.

The risk of pressure injuries and abrasions shall be evaluated when flexible PSDs are being considered to
stabilize body segments experiencing significant forces in occupants with high tone patterns.

The dimensions of any webbing and padding (see Annex B) shall be selected to meet the positioning needs of
the occupant, taking into account the body mass of the part of the body to which the PSD is applied, the skin

f -l'fvv andtha foronc mandad o g0 thao occninan e mactiiyn xazd +th +hot DCN)
ragilit

[y oo trCToTtC oIt Tttt o AAAuAAuE,\. CIICoTCOparIt S pUSTaTr Covy eIt crrac r oo

4.5.3 | Closure systems

4.5.3.1 General

Posturpl supports shall have a closure system (e.g. buckle, hook-and-loop) that allows the occupant to be
releasgd from the postural support when needed, but not accidentally. When tested in accordande with
[SO 16B40-3, the supports, in combination with the prescribed closure system{-shall meet the pass ¢riteria
given therein. The type of closure system selected shall suit the occupant’s andjor the carer’s ability o open
the clopure system (see Annex C for further information).

Closurg systems shall be selected and located such that they do not ereate a risk of harm to the ogcupant
by digging into soft tissues (e.g. to the stomach or genitalia) or rubbing against bony prominences. (losure
systenis shall provide no risk of encroaching on moving parts of-the wheelchair or seating system.

Where|a hook-and-loop closure system is used, the hook side'shall be positioned so that it is not ir] direct
contacf with the occupant, as it can cause skin irritation.

NOTE Hook components in hook-and-loop closures risk-being clogged up with extraneous materials, wHich can
decreage their ability to attach to the loop component,

4.5.3.2[ to 4.5.3.6 list various types of closure systems which are commonly available, but this|is not
necessprily a comprehensive list.

4.5.3.2 Side release buckle

Side reflease buckles should not be used with individuals with poor manual dexterity or strength who need
to release themselves from their;support, as these buckles require a relatively strong pinch action to ifelease.

NOTE The release fronya-side release buckle can be achieved single-handedly.

4.5.3.3 Push button’buckle

Where|push button buckles are used, a buckle shall be selected with the appropriate spring strength,|buckle
tongud release-and button size to meet the occupant and carer’s needs.

NOTE 1 <-Push button buckles originate from the transport industry.

NOTE 2  Push-button buckles are also prone to collecting food and other debris which can result in a failure of the
closure mechanism.

4.5.3.4 Latch buckle
Latch buckles are appropriate for occupants with limited manual dexterity who can exert a pull on the latch.

NOTE 1 Latch buckles are modelled on the buckles found in aircraft seat belts.
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Latch buckles shall be positioned so that they cannot be accidentally released by the occupant.

NOTE 2  Accidental release of a latch buckle is more likely if the buckle has been placed off centre near the natural
resting position for the elbow.

NOTE 3  Due to ease of operation, there can be a greater risk of accidental release.

4.5.3.5 Swivel buckle

Swivel buckles are appropriate where a more dynamic relationship between the components of the support
is required.

NOTE Swivel buckles are attached by a latching action, have a push release, and allow the two components of the
support to rotate relative to each other.

4.5.3.4 Magnetic buckle

Magnetic buckles use magnets to bring the two halves together, with a hook or mechanigal latch to logk them
together. Typically, the buckle is released by lifting the latch or pulling a release cord-

NOTE Magnetic buckles are particularly valuable for single-handed attachment.

4.5.3.7 Security buckle

A secufity cover on a buckle, or a buckle with a design feature to limit access to the release mecharism, is
appropriate where the occupant would be placed at risk if they releéased the postural support.

NOTE 1 Examples are push-button buckles fitted with covers.having a small aperture for accessing the|release
button,[and side release buckles with a secondary sliding tab thatblocks release. The carer needs to be able to|release
the buckle with, for example, a small pointed device for use ona small aperture.

NOTE 2 For restraint versus positioning considerationg sée 4.2.

4.6 Transportation

It is imjportant to clarify the difference between wheelchair postural supports and occupant restraint belts.
The difference is evident in the descriptors: ‘support’ versus ‘restraint’.

— Wheelchair postural supports.dre intended to maintain or correct a person'’s posture, or position, |n their
wheelchair. These supports(ase not intended to be used for, nor do they necessarily have the rdquired
stijength to be used as, océupant restraints during vehicle transport.

— Wheelchair occupantrestraint belts are generic devices which are used to restrain a wheelchair ogcupant
in the event of a vehigular collision.

Where| a postural stipport or other secondary support has been clinically prescribed, this is interjded to
assist in the corrective positioning of a wheelchair occupant who cannot independently maintain an gptimal
position in theirwheelchair. In the absence of that postural support, the wheelchair occupant would prjobably
adopt ¢ sub-optimal posture. When an occupant adopts a sub-optimal posture, there can be consequences
for the 6egupant restraint system. Specifically, it can be difficult for the occupant restraint to be fitted in
such a way that It makes contact with the wheelchair occupant (€.g. In sub-ASIS, mid-sternal, or mid-clavicle
regions) in the manner that is required for its correct functioning.

Where a positioning support has been clinically prescribed, and is fitted to a wheelchair, it shall be left in
position during transport unless the risk assessment dictates otherwise.

NOTE1  Without such support, the occupant can be unable to maintain position independently in the wheelchair, or
can be put atrisk of other complications, due, for example, to sliding, leaning, falling forwards or getting their head caught.
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An occupant restraint belt shall be used in addition to a clinically-prescribed flexible postural support
device when a wheelchair occupant is being transported in a vehicle. Where provided in transport, occupant
restraints shall always be used.

NOTE2 Some wheelchairs are designed so that the occupant restraint belt can be fitted directly to the
wheelchair rather than by the more conventional method of attaching it to the vehicle. They do not possess the
design characteristics of postural supports, e.g. option to select an anchor point on the wheelchair frame, padding to
distribute force, anatomical sub-ASIS pads. The occupant restraint belt serves the purpose of wheelchair occupant
restraint in a vehicle only and is not designed to act as a postural support.

Postural support devices are not intended to substitute occupant restraint belts, unless indicated by a
documented risk assessment (e.g. when the postural support impinges on the correct routing of the occupant
restraint).

Prior tp every journey, pelvic postural supports and anterior trunk supports shall be checked‘\for plosition
and fitf to minimize the risk to the occupant of falling, sliding in or out of the seating system,r-sliding under
(submarining under) the supports during the journey.

5 Pelvic positioning

5.1 General

The pelvis is formed by two hip bones, the sacrum, and the coccyx. Each adult hip bone is itself formed gf three
bones (ilium, ischium, and pubis) which are fused together. This fusionsually occurs during the late tgens.

The sacrum is a wedge-shaped bone inferior to the spine, whigh)forms a solid base on which the| spinal
colum(:Lsits. This supports the weight of the upper body which‘is then spread across the pelvis to the legs.
Position and control of the pelvis is critical to postural alighment and control. This is because the|lowest
vertebta in the spinal column, L5, is attached to the top ofthe pelvis. The pelvis can normally rotate ih three
dimengions: posteriorly and anteriorly as viewed in thie'sagittal plane; obliquely to the left or right when
viewed frontally; and rotationally when viewed transversely.

Posturpl reflexes drive people to strive to maintain the centre of gravity within this base of syipport.
Therefpre, any change in position of the pelvis-in turn affects the shape of the spinal column. For eyample,
when the pelvis tilts posteriorly, forward flexion tends to occur in the spine leading to a kyphotic ppsture.
When [the pelvis rotates obliquely (inthe frontal plane), this usually causes lateral flexion of the¢ spine
leading to a scoliotic posture.

The pofsitioning of the pelvis is therefore critical for the alignment of the spine.

The pdsition of the pelvis alSe greatly changes the distribution of interface pressure between the ogcupant
and seating support surfdees. This is an important consideration for the prevention of pressure injuries.

NOTE If an asymmietry, or postural deviation, of the pelvis is flexible, this means the pelvis is able to be supported
in a reference neutralposition using postural support devices. If the asymmetry, or postural deviation, is fix¢d, then
the pelyis might reed to be supported in an asymmetrical position.

A pelvic asymmetry may be allowed or even increased to: address pain skin breakdown and tone issues;
optimi
upper 1 3 2 : : 2
other cllent-spec1f1c ob]ectlves Supports to achleve thls can 1nclude the seat cushlon anterlor ischial
support, posterior support to the sacrum, and/or other positioning supports.

5.2 Anterior pelvic support

5.2.1 General

Flexible pelvic positioning supports are described by the number of points at which they need to be placed on
a chair. Secondary to this, and where there is a built-in adjustability, they are described by the arrangement
for making the width adjustment when tightening the support into position.
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In this document, details of 2- and 4-point positioning belts are provided, but there are instances where
a 3-point belt can be more appropriate, for example to control the rotation of the pelvis. For example, this
can be the case when the pelvis has an anterior tendency on one side, where two points of attachment are
appropriate on that side (see 5.2.3), whereas on the other side there might be a posterior tendency, where
a single point of attachment is warranted (see 5.2.2). In this case, the belt usually has a 3-dimensionally-
contoured pad with enough stiffness to press against bony structures, translating tightening into forces
normal to the surfaces.

NOTE1 An example of this is teardrop-shaped sub-ASIS pads which can be strategically applied to the inner faces
of a hook-and-loop-compatible belt to press against the anterior-lateral aspect of the pelvis. For these, the pull-type
matters because, as the belt is tightened, it determines whether the sub-ASIS pad will shift (and act upon the occupant)

While the materials, dimensions and mounting positions of flexible PSDs can impact maintaininga ppecific
ignment, the pull-direction of adjustment straps in a flexible PSD might not significantly impdct achigving or
maintajning this position other than improving ease of access to the straps for some occupants or caregivers.

The dirfection of pull (towards/away from centreline, towards right/left) is for the convenience of the caregiver or
occupapt self-tightening a belt, providing mechanical advantage. For example, when standing’iti front of the odcupant,
it is oftpn easier to pull forward to tighten a ‘rear-pull belt’ than to push away from youynsgélf to tighten a ‘cenjtre pull
belt’. Fdr an occupant who is self-tightening, the ideal orientation of the cinching strap-can accommodate their range
of motipn and strength (some might have stronger extensor muscles and weaker flexors, so pushing is easijer than
pulling|to tighten).

Howevgr, the pull type has little or no effect on positioning the user of the belt, whether over their thighs of pelvis.
The belt gets tighter, but aside from the temporary shifting that can occur(if the friction between the inner|surface
of the Helt and the occupant's clothing is high enough, tightening does net affect control of asymmetrical tenldencies
(obliquity, rotation). There just isn't enough friction to exert this contrelreliably, especially considering clotling can
shift agpinst the skin, and even if it could, over-tightening can create an unsafe risk of tissue damage.

5.2.2 | Point of PSD attachment

If wheeglchairs are delivered with a belt in place at.the junction of the back support and the seat ffame a
healthcare provider should assess whether that\placement is appropriate. Prior to issuing the wheeglchair,
the position of the pelvic positioning belt should be checked, and where necessary moved to an attaghment
point dn the seat frame to suit the needs of the occupant, such that the belt is positioned anterior to the
greater trochanters when used as describéd'in 5.2.3.

NOTE Further pelvic positioning can be aided by appropriate posterior pelvic support (see 5.5) and gnterior
ischial $upport, to reduce posterior pelvic tilt and consequential collapse into spinal kyphosis.

The wheelchair and PSD docimentation shall indicate the unsuitability of supplying a pelvic posifioning
suppoit at the junction of the back support and seat, and offer guidance on the appropriate support
positigning options.

5.2.3 | 2-point pelvic¢ positioning support

5.2.3.1 General

2-point pelvic positioning supports are usually chosen to manage the positioning of an occupant|with a
tendency towards a posterior petvictitt:

The support shall be placed in such a way that it minimizes forward translation, or forward sliding, of
the pelvis. To achieve this, it is recommended to attach it so that the support falls anterior to the greater
trochanters (see Figure 1a).

NOTE This still permits the pelvis to rotate forward, thereby allowing unweighting of the ischial tuberosities and
allowing increased forward reach, while preventing the pelvis from sliding under or ‘submarining’ under the support,
and at the same time removing any risk of the support rising into the soft tissues of the belly.
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In some cases (for example, with very active wheelchair users), placing the support at the mid-thigh is
preferable because it provides the least interference with forward leaning while stabilizing the legs during
the push stroke and preventing forward sliding of the pelvis (see Figure 1b).

5.2.3.2

The support is adjustable around the area of the buckle (see Figure 2), with the means to tighten the s
preferably with a D-ring on the end of the tightening strap, or-other means for grasping the adjustmen,

NOTE

a) Anterior to the greater trochanter b) Mid-thigh

Figure 1 — Positioning of a pelvic postural support

Centre pull

The carer or occupant can make use of the two pads coming together as a visual indication that the

is adjugted tightly enough.

Where|the occupant tightens their own strap, grientate the support so that the tightening strap is pos

to accdmmodate the occupant’s left- or right-handedness

5.2.3.3

=

Figure 2 — Centre pull 2-point pelvic positioning support

Dual pull

pport,
strap.

support

tioned

The support is adjustable around the area of the buckle (see Figure 3), with the means to tighten the syipport,

preferably with a D-ring or equivalent, on the end of each of two opposing tightening straps.

NOTE

The availability of a second tightening strap doubles the amount of adjustability.
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11

Figure 3 — Dual pull 2-point pelvic positioning support

5.2.3. ear-putt
The support is adjustable around the lateral ends of the padding (see Figure 4), with the means,to tighten
the support, preferably with a D-ring or equivalent, on the end of two tightening straps.

NOTE The increased leverage obtainable from the lateral adjustment points can help when trying to jnanage
flexiblelpelvic obliquity, for example. Some occupants who adjust their own supports find it easierto pull on ea¢h strap
separaﬂely with their left arm and then with their right arm across their bodies to tighten.the right and leff straps
respectively.

[

Figure 4 — Rear-pull 2-point pelvic positioning support

5.2.4 | 4-point pelvic positioning support

5.2.4.1 General

A 4-pdint support consists, usually, of a“pair of larger straps and a pair of narrower anchor straps (see
Figure|5). When reducing excess anterjor pelvic tilt or anterior rotation of one of the ASISs, the larger| straps
-point support attached tdithe back support’s support structure are there to pull back on th¢ ASISs
at the level of the PSISs to levelthem with the PSISs. Solid posterior support at the PSISs is recommer(ded, to
providg sufficient counterforce:

To confrol the supportfrom riding up into the soft tissues of the abdomen, secondary straps are yisually
applied to anchor thessupport to the seat rail, often angled anteriorly and distal to the greater trochanters.

For ocq¢upants whortend to slide forward, and under, standard pelvic positioning belts, a large strap support
can be| needed.across the thighs, perpendicular to the seat, with secondary straps applied to anchor the
suppollt to the'seat rail, often angled posteriorly.

NOTE 4-point flexible pelvic supports can be based on the configuration of any 2-point flexible pelvic siipports
(5.2.3), e.g. centre pull, dual pull, rear-pull. An example of a centre pull 4-point pelvic positioning support is shown in

Figure 5.
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5.2.4.2

The lai
If this
means

Figure
5.2.5
The po|

frame
and shl

psj/”(
N —

Figure 5 — Centre pull 4-point pelvic positioning support
Centre pull

is achieved by centre pull, the support shall be adjustable around the ‘area of the buckle, wi
to tighten the support, preferably with a D-ring or equivalent, on the-end of the tightening str
5).

Attachment of flexible pelvic postural supports

sitioning support that is being used to position the pelvis.shall be attached to the seating or whe
5o that it keeps the support firmly in position. The support shall be attached in the required p|
all be adjusted as the occupant’s needs change.-Aninex D describes various solutions to att§

positioning support.

NOTE 1
and thi

NOTE 2
for the
archite

Where
dynam
also be
remov

NOTE 3
of arm

NOTE 4

b also restricts the movement of the supportto a different position.

There can be further challenges torovercome, in that different manufacturers use different constr
framework, from circular tubing te-rectangular extrusions. In addition, there are often pieces of wh
Cture located precisely where the.support is ideally positioned.

an anchor point is provided, the anchor itself and the route taken by the PSD (whether st
ic in use) shall not impifige on the normal operation of the seat or wheelchair. This requiremel
met when choosing @n anchor point that is subject to movement in normal use, but is otherwi
hble.

This can include the operation of the brakes, seat functions (such as tilt, recline, riser), the fitting or 1
upports, or.rotation of the wheels or castors.

Ananchor point is usually mounted to a fixed chair or seating component and not to a removable

adjustaple component (such as arm support), which can render the PSD ineffective or unsafe.

Any ch

ger straps of a padded 4-point pelvic positioning support shall have a means to tighten the sfipport.

ith the
ap (see

elchair
osition
ich the

There are risks to drilling holes in the framéwork, since this can weaken the structure of the franpework,

uctions
pelchair

atic or
1t shall
Ee non-

emoval

and/or

nge in support provided by the PSD through all movement positions shall be taken into accou

t when

determining anchor points (for example, an anterior pelvic support can become tighter or looser through
adjustment of the recline angle, or the same can occur to an anterior trunk support fixed in part to the seat
frame when a reclining back support is adjusted). PSDs should be anchored at points which move in tandem
with the occupant and seat (for example, typically a pelvic PSD can be mounted to the seat rail and a trunk
support to the back support).

53 1

nferior pelvic support

An inferior pelvic support shall be used to control the pelvis from underneath.
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Recommendations for hook-and-loop fixation patterns for the seat cushion and the underlying seat base are
to be found in Annex F.

NOTE 1

NOTE 2

A flexible inferior pelvic postural support device can be seen in the form of a series of adjustable webbing
straps. They can be used to change the shape of a flat seat cushion to reduce pressure on the ischial tuberosities and/
or provide pre-ischial support.

A seat cushion can be used to supply inferior pelvic support: the term seat cushion has been widely accepted
as the generic term for this primary postural support device.

5.4 Lateral pelvic support

A later

NOTE 1
elemen

NOTE 2

5.5 Posterior pelvic support

A post
block ¢
and co

The po
lean b4

NOTE 1
They c:
to the s
pelvis. ]

NOTE 2
cushior
where

h pelvic support is one that is used to control the lateral aspect of the pelvis.

This function is often performed by hip or thigh lateral supports, side guards, arm support assem
s of the seat cushion.

Good lateral pelvic support can also help control pelvic rotation as viewed in the transverse plane.

r minimize posterior rotation of the pelvis. Typically, this surfacg-is-integrated into a back g
htacts the upper part of the pelvis/buttocks (see “PSIS block” in Figure 6).

sterior pelvic block should not be placed in the lumbar regiofrof the spine since the occupant t
ck into it if placed at this higher level, leading to increased\posterior tilt and spinal kyphosis.

Flexible posterior pelvic supports are generally seen in'the form of a series of adjustable webbing
n be used to change the shape of a flat back support_canvas/cushion to provide specific posterior
pine. For example, the strap at the PSIS level can be tightened to provide additional support posterio|
\lternatively, foam blocks can be used.

A third point of control of this sagittally viewed rotation can be a small thickness pre-ischial ridg
, placed anterior to the ischial tuberosities (see “pre-ischial ridge” in Figure 6). This effect can be achiey
here is a buttocks recess in the cushion, by'its anterior edge.

blies, or

brior pelvic support is a surface contacting the posterior aspect of the'pelvis or buttocks, intended to

upport

bnds to

straps.
fupport
I to the

e in the
red also
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2
Key
1  hofizontal seat base under ischial tuberosities 3 PSISblock
2 pre-ischial ridge 4 (ischial tuberosity
5w PSIS
Figure 6 — Posterior pelvic support
6 Trunk supports

The tr
in whi

reproductive.

Poor a
risk of

The ali

6.1 :[‘eneral

nk plays a critical pHysiological and anatomical role. The trunk contains and supports the body
th most key physielogical activities take place: cardiovascular, respiratory, digestive, urologi

ignment ofsthe spine results in unequal pressure through the spinal discs, placing them at
herniatién)and subsequent nerve root irritation.

pnnient of the vertebrae and the ribs is therefore of critical importance to permit optimal physid

cavity
cal and

breater

logical

functid

n7as is the positioning of any supports intended to accommodate or correct any mis-positio

hing of

the anatomical features.

The trunk is pivotal in providing support to the head, the correct position of which affects communication,
socialization, breathing, eating, hearing, balance, vision and other daily functional activities. Thus, helping

an indi

vidual’s control of their trunk is required to assist control of their head.
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6.2 Anterior trunk support

6.2.1 General

An anterior trunk support shall always be used with an appropriately positioned and adjusted pelvic
positioning support in place, since there is a risk of strangulation if the anterior trunk support rides up or if
the occupant slips down in the seat.

Guidance on the prevention of strangulation is given in Annex E.

With both supports, the positive and/or negative impact on functional reach, respiration and leaning
forWald thu Wht!tfiillg up T4aIps Ol L}ll t!b}lUlL‘lb thLlid ‘Ut! EleudLEd. Cdlt! bhdu dlbU ‘Ut! Ldktﬂll ill ddS eSSing
whether limiting trunk mobility with an anterior trunk support can cause skin breakdown, especiplly on
the bag¢k and buttocks. When kyphosis is present, the emphasis shall first be on evaluating whether the seat
suppoit depth and angle and/or the back height and angle need to be modified before an anterioy trunk
suppoit is used to address this postural deformity.

NOTE ] Anterior trunk supports are designed to provide principal support and control agrioss the chest/rfib cage,
and/or pcross the shoulders.

NOTE 2 Anterior trunk supports can be configured with different styles of straps’at the shoulders, to|permit

attachment and adjustment from the front or rear of the occupant. These features can be found on most types of
anteriof trunk support, whether designed for support at the shoulders or the torso.

a) Rear-pull b) Front-pull
Figure’7 — Rear-pull versus front-pull anterior trunk supports
5-poinf supports shall not be used for anterior pelvic support where the occupant is not able or willing to

move themselvésyaway from the groin strap independently.

NOTE 3 5-point supports incorporating a groin strap integral to anterior trunk supports are commonly used in
general| toddler stroller/buggy/pushchair seating to prevent behavioural forward sliding, where the occupantfhas the

abilit oréenositionthemseluesifthoyv aro uncamfartable duo to contactwith the ctran
y ¥ J 1 3

6.2.2 Fixed versus dynamic anterior support

Anterior trunk supports are available that provide varying stretch in the materials from which they are
constructed. Non-stretch materials provide the firmest positioning support but restrict the occupant’s
movements and are more likely to cause skin breakdown in users with high tone patterns. A degree of
elasticity can be provided at the straps over the shoulders, and/or at the lateral fixing straps.

If selecting a dynamic harness with elasticity in the support materials, the support shall meet the requirements
of ISO 16840-3. Ensure that the degree of elasticity is appropriate to the occupant’s assessed needs.

© IS0 2024 - All rights reserved
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rcumferential chest support, elasticity is recommended to avoid restriction in breathing.

Rear-pull anterior support

Where adjustment of the upper strap of a flexible anterior trunk support is required from behind the

occupa
NOTE

would ¢

nt, a rear-pull support shall be used (Figure 7).

A rear-pull support can be used where the occupant wants to avoid having the assistant touching their
body, or where extra leverage in adjusting the support is needed. It can also be preferable when a front pull support

ause irritation to the neck or face due to the buckle placement.

6.2.4

Where
occupd

NOTE
themse

6.2.5

Someti

an abdpminal support (Figure 8) can be used.

NOTE
muscle
squeezi

An abd
or bacl

Front-pull anterior support

adjustment of the upper strap of a flexible anterior trunk support is required from in‘front
nt, a front-pull support shall be used (Figure 7).

A front-pull support can be used where the occupant wishes to and can make the\tension adju
ves, or where the occupant is uncomfortable with having an assistant behind them.

Abdominal support

mes it will be necessary to support soft tissues of the upper body including across the abdome

The benefits of this support are: support for sagging abdominhal muscles; strengthening abd
and weakened abdominal walls; reducing pain while laughing;-avoiding discomfort while coughing; a
ng or cramping up of muscles; assisting toning of abdominal museles.

ominal support shall wrap around the abdomen and1ow to mid torso and attach to the back g
L support rails.

of the

stment

h. Here

lominal
voiding

upport

NARIERE

Figure 8 — Abdominal support
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Anterior chest support

An anterior chest support shall be made up of a single pad that fits anterior to the sternum, affixed by two
upper and two lower straps (see Figure 9).

NOTE 1

Chest supports are available in a variety of shapes such as vest or X (butterfly). Chest supports can

feature

a front closure. In some cases, a modified chest support can be provided, based on an individual risk assessment, to
accommodate an individual clinical requirement (e.g. to avoid pressure to a PEG feeding tube or a pump used for drug

administration).
NOTE 2  An anterior chest support is designed with one central pad which fits anterior to the sternum, fixed by four
adjustable straps, two of which go over the shoulder. It enables the occupant to extend the trunk in order to reduce a
flexible[Kyphosis.
NOTE3 Ananterior chest support can be front-pull or rear-pull and can be made of non-stretch or elastic'mdterials,
according to the needs of the occupant.

Figure 9 — Anterior chest support
6.2.7 | Circumferential chest support
A circymferential chest support{see Figure 10) shall wrap around the torso at the appropriate height on the
rib cage.
NOTE A circumferential chest support can be used in conjunction with a suitable posterior PSIS supgport to
minimife posterior tilt.of the pelvis and subsequent collapsing of the spine, thereby also reducing the risk of the neck
cominglinto contactwith the support.

=&

Figure 10 — Circumferential chest support
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6.2.8 Anterior shoulder support

An anterior shoulder support shall be made up of two padded shoulder straps, each fastened by an upper
and a lower strap (see Figure 11). To deter the shoulder straps from coming off the shoulders, the straps
can be connected by a central strap and closure at the lower sternum. A central strap shall be affixed to the
padded shoulder straps in such a position as to prevent the central strap from rising above the sternum.

\
4

Figure 11 — Anterior shoulder support

6.2.9 | Attachment of flexible anterier' trunk supports
Anteripr trunk supports are fitted'as follows.

a) THe occupant shall be positioned in their optimal posture prior to the fitting and adjustmept of a
support.

b) Sujtable posterior, pelvic support and anterior ischial support shall be provided if detefmined
appropriate pefr-clinical assessment to reduce or correct a flexible posterior pelvic tilt positi¢n, and
cohsequentialcollapse into kyphosis or further kyphosis.

¢) An appropriate pelvic positioning support shall be applied prior to the fitting and adjustmenit of an
anlterior postural support.

d) Upper support straps shall be fitted at an optimal angle and height to avoid sliding off the shoulders or
pressing into the neck or shoulders, which often shall involve the use of support guides.

NOTE1 Creating an optimal mounting height for the upper support straps by prescribing an excessively tall
back support can harm trunk alignment and upper extremity mobility and add excess weight to the seating system.

e) Upper straps shall be positioned such that each strap sits over the shoulder, medial to the
acromioclavicular joint, at least 10 mm lateral to the neck.

f) The fixation point of the upper straps shall be adjusted such that the angle of pull is level with the
occupant’s shoulders + 20 degrees. The back support height should be set level with, or be adjustable
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to, the occupant’s sitting shoulder height + 10 mm, unless another means is provided to allow the upper
straps to be placed horizontally behind the shoulders.

NOTE 2  If the upper straps are too low, they can pull the occupant down in the seat. If they are too high, they
might not provide appropriate force to hold the shoulders against the seat, and the straps can cause irritation to
the neck or ears.

g) The fixation points of the upper straps shall be adjusted to sit mid-clavicle such that they do not impinge
on the neck [see 6.2.8 €)].

h) The lower straps shall be fitted towards the bottom quarter of the back support such that the straps pull
downwards towards the lower part of the chair’s back support frame or the seat frame.

i) The lower straps shall be fitted such they do not impede chest expansion during inhalation.
j)  The main body of a chest support shall sit over the sternum.

k) Orce the upper straps and support body have been positioned correctly, the final fitting shall be
achieved using the adjustment on the lower straps.

1) The centre point of a chest support shall not sit above the suprasternal/jugularnotch.

m) THe centre strap of an anterior shoulder support shall sit below the sternum, level with the lowpr ribs,
an(d fastened at the front.

n) Ornlly anterior shoulder supports explicitly recommended for use-in a crossover configuration shall be
crpssed over.

0) THe crossover point on any anterior shoulder support designed to be used in a crossover configfiration
shall not sit higher than mid-sternum.

The pdsition of in situ medical devices such as PEG tubesir drug administration pumps should be checked.
Where|required, harnesses and straps can be adjusted, in line with a) to o) in 6.2.9.

6.3 Lateral trunk support

Most lateral trunk supports are made fremrinflexible rigid plates covered in padding and theref¢re are
outsid¢ the scope of this document. However, some do include fixation for a strap across the chept. The
primaily purpose of this strap is to enable this flexible end of the lateral supports to provide some apterior
suppotft.

Wherela lateral trunk supportiisjused, it shall not restrict rib cage expansion during inhalation.

NOTE See the requirenients and guidance on anterior trunk supports in 6.2.1, 6.2.5 and Annex E.

6.4 Posterior trank support
In mosk cases, posterior trunk support is provided within the back support.

Where|previded, tension adjustable back supports are made up of a series of straps, adjustable via hogk-and-
loop fixings, over which a padded back canvas is placed (see 5.4).

Where supplied, webbing straps shall be adjusted to suit the posterior support requirements of the intended
occupant. This shall include providing appropriate support to the PSISs.
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7 Flexible leg supports

7.1 General

Leg positioning is critical as the position of the legs can influence the position of the hips and pelvis, and
consequently the trunk and head. The femurs provide a long lever to the hip joint, and so postural support to

the upper legs and knees can have significant effects on the hips.

7.2 Medial thigh support

Flexiblesnedial thighsu 3 e o Figure 12} which are attached to the seatmed L
thigh gnd are routed over the top of the thigh towards the lateral thigh. They are designed to aid.ce
pelvic pbliquity and/or pelvic rotation, or the degree of abduction of an individual leg.

Where| medial thigh supports are used, a risk assessment shall be completed with atféntion g
pressufre injury risk under the thighs and the integrity of the hip joint. Especially when hip adduct
tone is|present, medial postural supports may lead to hip subluxation or dislocation, paii1, and/or ing
hypertonicity. Hip dislocation can then lead to a pelvic obliquity, pressure injuries, and’scoliosis.

Figure 12 — Medialupper leg support

When fitting medial upper leg supports, the risk of pressure injuries from straps, stitching or cha
fabric Inferior to the occupant's buttocks and«or thighs shall be taken into account. The proximity of
to the pccupant's genitals, where they can-cause discomfort or irritation, shall be assessed for appr
positigning of the supports.

7.3 Posterior lower leg support

A posterior lower leg support (see Figure 13) is designed to be used where there is a need to stop ]
from f3lling posterior to the-foot support and is attached to the lower leg support assembly.

IR 4

e inner
trol of

ven to
br high
reased

nges in
straps
bpriate

he feet

Figure 13 — Posterior lower leg support
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8 Flexible foot supports

8.1 General

Foot position can be critical to postural positioning because this relates to hamstring tension. This tension
may be caused by hamstring contractures and/or high tone. When the hamstrings are shortened, they pull
the client into a posterior pelvic tilt, hip extension, and/or knee flexion as they cross the hips and thighs.
When the feet are anchored to a foot support that is too far anterior, this forces the client into knee extension.
This pulls on the hamstrings, increasing hip extension and posterior pelvic tilt. This has a cascade effect,
often causing ischial and sacral pressure m]urles a kyphotic posture w1th a forward head and pain. Similar

patter
due to
the oc
dimen
and th

Restrig
off the
skin by
Conver
the flej

e Nan
the associated excess knee extension. When using a flexible PSD to stablllze the feet on a foof's
fupant’s popliteal angle shall first be evaluated, and the seating system shall accommod
ion in the footplate anterior-posterior position. The occupant’s thigh length shall also' be eva
e seating system’s seat support surface shall be less than this dimension.

ting the movement of one or both feet in a seating system can prevent injuries from the feet
foot support, improve sitting balance by stabilizing the lower extremitiesj’decrease the

sely, anchoring the feet adds another step to performing transfers, which can lead to injurie
kible PSD is not detached, increase the time needed to transfer and deerease the level of indepe

string
pport,
e this
luated,

foming
risk of

eakdown by positioning the feet in a fixed position or aid the function of an anterior knee syipport.

5 when
hdence

of the iser with transfers. Care shall also be taken in that the flexible PSD-can cause skin breakdown at the

foot or
When

NOTE 1
presen
higher {
and/or

NOTE 2
of injurj
loads t
before

8.2 (

Circun

webbing straps which pull the(foot down on the foot support (see Figure 14).

NOTE 1
on the

NOTE 2

comforf.

ankle. This is especially a risk for occupants who do not tolerate wearing shoes.

1sing flexible foot supports, the repeatability of a prescribedposture shall be taken into accou
Where the repeatability or sustainability of the prescribed posture is likely to be poor, such a

e of severe tone patterns without dynamic seating components, fixing the position of the feet can r

han desired force being applied to the knee or ankle. This'can lead to skin breakdown, seating system (
fractures.

y if a) the pelvis is not adequately stabilized within the seating to prevent movement of the body tran
the distal extremity PSDs (i.e. wrist or aukle supports), and b) the fitting of the extremity supportg
itting of the pelvic supports, or the pelvic support is removed while the ankles are restrained.

lircumferential ankle support
ferential ankle supportssmeost often comprise a padded strap that wraps around the ankl

This added presstise'under the sole of the foot stimulates a plantar reflex, which can have a positiy
ccupant’s posture;

Circumferential ankle supports can be fitted to allow some minor foot movement, allowing for

ht.

in the
psult in
amage,

The use of a PSD to restrict movement at thesdistal extremity of the body places the occupant at hjgh risk

ferring
occurs

b, with

e effect

greater

N\ N/ N %

Figure 14 — Circumferential ankle support
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8.3 Superior foot support

A superior foot support most often comprises one or two parallel foot straps that are superior to the toes

and or

NOTE 1

mid-foot, and fitted to a rigid inferior foot support (see Figure 15).

Each strap is typically fixed medially and laterally to the foot.

The effect of pulling down on the top of the foot should be taken into account, since this can stimulate a
reflex to pull the foot upwards against the strap. Where a superior foot support is used over a shoe and/or
sock, the likelihood of the foot being removed shall be taken into account, as this would leave the shoe alone
being strapped to the inferior foot support.

NOTE 2
means

84 /

8.4.1
When

Superior foot supports comprise one or two straps, which can be padded. Superior foot supports
bf achieving control of the foot.

——————
-

Figure 15 — Superior foot support

\ttachment of flexible foot supports to equipment

General

lIsing superior foot supports and circumferential ankle supports, the security of the fixation

inferiof foot support to which they are fitted shall be taken into account.

NOTE

8.4.2

The pg
to prey
adjustg

NOTE 1
laterall

NOTE 2
away f1

When fitted to hinged (flip-up) foot'supports, foot movement might not be sufficiently restricted.

Circumferential ankle support

are one

of the

sitioning of fixation points shall not allow the support to be in direct contact with the foot, ip order

rent the risk of pressutne points. The lateral distance and the tension in the securing straps g
d to the required-¢ontrol of freedom appropriate for the occupant’s foot.

A circumferential strap is generally anchored by two straps. The straps are typically fixed medi3
y to the heel.

Thewebbing straps can pull down vertically for close control of the foot’s position or be placed at g
om theheel, to allow for some degree of voluntary movement.

8.4.3

hall be

lly and

n angle

—Superior footsupport

The fixation points shall not be in direct contact with the foot, in order to prevent the risk of pressure-
induced skin injuries.
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9 Flexible head supports

9.1 General

Head alignment and stability are critical for breathing, communication, swallowing, hearing, balance and
vision. Head alignment can be achieved through solid head rests or supports, but there are times when a
flexible head support can increase the occupant’s functionality.

9.2 Anterior head support

Flexible—anterier-head-suppo are—typiea appliedto-the foreheadin—orderto-helppreven

movenjent or flexion of the head and neck, when the occupant is unable to maintain a functional
positiogn. Where a flexible anterior head support is used, a risk assessment shall be documer
demonfstrate that the benefits of the support outweigh the risks (e.g. neck injury resulting from hitfing an
obstacle while a wheelchair is in motion). Alternative and complementary solutions shall'be used|where
necesspry [such as posterior head support used in conjunction with tilt, or a circumferertial head support
(soft ofthotic collar)]. A trunk and a pelvic PSD shall be used in conjunction with an anterior head supjport to
decreafse the risk of the body falling or sliding while the head is anchored to the seating system.

Usage |of such straps shall be timed and targeted to ensure they are applied’ only when requirgd and
appropriate (e.g. when the seat is stationary). All carers shall be trained in the\correct use and positioning of
the strpp, and how to spot signs of distress when in use.

Flexible anterior head support straps shall not be used as a means of head support in transportation] due to
the risk of neck injury from the motion of the vehicle (e.g. sharp braking).

Due to|the risks involved in the use of anterior head supports.fsuch as the support sliding down over the face
or thrdat when in use), occupant use shall be supervised by.¢arers. Instructions for use and individyal risk
assessment shall provide guidance.

NOTE Dynamic anterior head support straps are semetimes used across the forehead in combination| with a

posteripr head support, in order to help prevent the head from falling forwards. This type of dynamic head support is
designgd to support the head while allowing neck rotation.

9.3 Attachment of anterior head supports to equipment

Flexible anterior head supports shall be fixed to a solid head support with the strap fitted over the forehead,
ensurihg sufficient counter-support posterior to the head/occiput. Any additional anterior head support
shall be employed only as partef/an overall postural support system that stabilizes the lower legs| pelvis
and trynk.

10 Flexible arm supports

10.1 Gieneral

Flexible PSDg1n the form of flexible arm supports shall not be used as a means of restraint.

The pasitioning of the occupant’s arms and hands is important for overall posture comfort,andlsafety.

Arms that slide off the lateral sides of arm supports can decrease sitting balance and the ability to achieve
and maintain midline, stretch the shoulder capsule (potentially causing pain and subluxation), develop more
dependent oedema and/or strike the sides of the wheelchair. Arms that shift out of alignment on the arm
supports may develop pressure injuries. In the presence of high tone patterns or reflexive movements, arms
may strike the wheelchair or door frames and injure the occupant and others. For users with decreased
motor control, lacking the ability to stabilize one or both arms can limit access to communication devices,
drive controls, and other switch-operated devices.

Flexible PSDs at the upper arm, forearm or wrist provide for positioning properly and stabilizing the
arms for those who do not propel their seating system with their upper extremities. The occupant should
be evaluated to assess whether these PSDs limit or improve function and whether they can cause skin
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breakdown, especially in those with high tone patterns. Alternatives include more extensive padding of the
seating system components or selecting specific cover materials. Exploring medical and other seated-related
triggers of the forceful arm movements should be considered for those with high tone patterns.

NOTE1 Options for flexible PSDs for the upper extremities can include supports at the upper arm, forearm or wrist.
Some of the supports can include a strap anchoring the body segment to the arm support directly, while others involve
a cuff with straps anchoring the cuff to the arm support.

Wrist straps are sometimes used to control movement, e.g. in Huntingdon’s disease. They are often used to
improve function, for example where involuntary movements affect the occupant’s daily activity, quality of
life, and social participation. Wrist supports are used, in combination with other anterior postural supports,
to restpict undesired mavement to stahilize overall posture This can he helpful in impraoving head control in
powere¢d wheelchairs.

NOTE Z  The use of a PSD to restrict movement at the distal extremity of the body places the occupant-at hjgh risk
of injurjy if a) the pelvis is not adequately stabilized within the seating to prevent movement of the body trangferring
loads t¢ the extremity PSDs (i.e. wrist or ankle supports) and b) the fitting of the distal extremity supportq occurs
before {itting of the pelvic supports, or the pelvic support is removed while the wrists are restrained.

NOTE 3 Use of wrist straps to control behaviour (e.g. to prevent tampering with passenger restraint systfems, or
where Yiolence towards others can occur) is controversial. Where this is the case, other longer-term solutiong can be
explorgd, e.g. behavioural management programmes.

Use of|circumferential wrist supports shall be timed and targeted sucli-that they are applied only when
required. The length of the strap shall be adjusted to optimize possiblexnon-problematic arm movemgnt.

Where| possible, circumferential wrist supports shall be affixed on’ opposite sides, so that the left dtrap is
attach¢d to the right side of the chair and vice versa.

NOTE 4 This allows functional movement within the space in front of the body, while preventing the arms from

flailingloutwards, for example where the individual can be at risk'of injury to themselves or others.

11 Disclosure information

11.1 Froduct labelling

Becauge of the acknowledged risks of falls or strangulation in case the occupant slides out of position} pelvic
positi(]?ing belts and anterior trunk supports shall be permanently and visibly labelled with the ‘Caution’
and ‘Consult the instructions for use’ symbols depicted in ISO 15223-1:2021, namely ISO 7000-0434A (or
ISO 70P0-0434B) and ISO 7000-1641 from ISO 7000:2019.

The symbols can be placed inJeither a vertical or a horizontal arrangement, as shown in Figure 16.

— Y —
o
BIE]
a) Vertical arrangement b) Horizontal arrangement

Figure 16 — Examples of combining ‘Caution’ and ‘Consult instructions for use’ symbols
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For other types of flexible PSD, if the PSD manufacturer’s risk analysis finds that there are risks associated
with the installation or use of the PSD which the occupant, caregiver, or wheelchair technician shall be
warned of, the PSD shall have these symbols permanently and visibly labelled on the device.

Warning symbols used on the PSD shall also be shown in the PSD's instructions for use, along with
explanatory text where needed.

[f the manufacturer’s risk analysis finds there is a significant risk of unsafe conditions due to improper daily
use of a PSD, the PSD manufacturer shall consider adding a cautionary label to the PSD. Figure 17 shows an
example that can be created for ‘Correct positioning of an anterior trunk support’ on a PSD.

X X o

Figure 17 — Anterior trunk support label

To faciﬂitate access to the instructions for use and other helpful-iriformation, the PSD can include [a label
printedl with a machine-readable 2D barcode, such as a QR code’or Data Matrix code, having a link to a
website with the information (see Figure 18 for example).

Figure 18 — Example of QR cade linking with a website to access instructions

11.2 Kitting instructions
PSD manufacturers shall providé fitting instructions for all PSDs.

PSD mjanufacturers shall-provide refitting instructions for all factory-fitted supports if their removal is
reasonfably expected dubing the lifespan of the PSD (e.g. to enable seat cushion covers or the PSDf to be
washedl).

Fitting| instructions shall include directions on how to, where to, and where not to fit the support in
accordpnce with this document.

Fittinglinstructions shall include details on any specific fasteners, tightening torque or tools required.

The wheelchair and PSD documentation shall caution regarding the potential unsuitability of mounting a
pelvic positioning support at the junction of the back support and seat and offer guidance on the appropriate
support positioning options. Consideration shall be given to the guidance in this standard, the design of the
particular chair and fastener, and the occupant's needs.
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11.3 Instructions for use

PSD manufacturers shall provide user instructions for all flexible PSDs. Instructions for use shall include, as
applicable:

a) any special requirements as to who can prescribe and fit a postural support;
b) the intended use and limitations of use, e.g. load limits, physical or cognitive ability;
c) how to adjust the PSD to fit the occupant;

d) how to operate closure systems;

e) how to check the PSD for visual signs of wear or damage and how often;

f)  how to check for correct occupant positioning and how often;

g) hopw to check for correct fit and adjustment;

h) the results of tests to any relevant testing standards which apply;

i) safety warnings, including:
1)| the need for awareness of signs of occupant distress;
2)| the need for any periodic checking the occupant’s skin for assdciated pressure injuries;
3)| risks of strangulation due to poor positioning;

4

L

keeping closure systems and attachment hardware free'from debris;
j)  explanations of any safety labels (as described in 11.1;
k) enjergency release;

1) usp and limitations of use in transportatiod, including the text “Not suitable for use as an odcupant
restraint in transportation”;

m) hojw to use the PSD in combination with/other critical items (e.g. instructions for anterior trunk sypports
shall include the text “Only use in ¢ombination with a properly adjusted pelvic positioning suppoft”);

n) cldaning and decontaminatioftinstructions.
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Annex A
(normative)

How to measure a person

A.1 Linear measures of a seated person
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9  lumbar curve depth
10 thoracic curve depth
11 occiput height
12 forearm depth
13 ischial depth
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mensions of the elements of a seated person are given in ISO 16840-1 and in Waugh and Crang, 2013.
e documents describe bony landmarks that can, in the main, be palpated. The lines hetween these
provide segment lines for different parts of the body which are used to measure their.dbsolyte and
e angles at any one chosen position.

measures of the seated body relevant to the elements of the dimensions of the seating system ghall be
ribed and summarized in Figures A.1, A.2 and A.3.

Figure A.1 — Examples of linear measures of the body in the sagittal view
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Figure A.2 — Examples of linear measures of the body in the frontal view
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Figure A.3 — Examples of linear measures of the body in the transverse view

A.2 Measurements of the seated body for sizing PSDs
A.2.1 | General
Measutements of the body for a PSD shall be made at the intended location of the PSD.

A.2.2 | Pelvic positioning support

A.2.2.1 Posterior pelvic tilt management

For a sppport managing posterior pelvic tilt, the distance from the lateral side of one thigh to the latefal side
of the ¢ther thigh shall bemeasured with a flexible tape, as shown in Figure A.4. This value shall be yised to
select the flexible PSD padded length (see B.2.3.2).
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Figure A.4 — Measurement for a pelvic positioning support - posterior pelvictilt managemlent

A.2.2.2 Anterior pelvic tilt management
For a sppport managing anterior pelvic tilt, the distance from one lateral side of the pelvis horizontally level

with the ASISs to the other lateral side at the same level shall be measured with a flexible tape, as shown in
Figure|A.5. This value shall be used to select the flexible PSD padded length (see B.2.3.2).

/s

Figure A.5 — Measurement for a pelvic positioning support - anterior pelvic tilt management

A.2.3 | Anterior trank support

The shpulder width shall be measured as shown in Figure A.6.

NOTE TRis-is measure 3 in Figure A.2.

This wiidth shall be used to determine the size of support (see B.3).
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Figure A.6 — Measurement for an anterior trunk support

A.2.4 | Circumferential chest support

The cifjcumferential distance shall be measured with a flexible tape, around the torse’to the back support on
each sifle (see Figure A.7), at the height where the supportis to be applied, to selectthe size of support (spe B.4).

Figure A.7 — Measurement points for a circumferential chest support

A.2.5 | Circumferential ankle support

The cifcumference above the~ankle bone shall be measured with a flexible tape (see Figure A.8). The

circuniference shall be measured with the user wearing shoes and ankle foot orthoses (AFOs) if these are
typically worn in the seating-System.

Figure A.8 — Measurement for a circumferential ankle support

A.2.6 Posterior lower leg support

Measure from the fixation points on the chair frame, wrapping behind the occupant’s lower legs using a
flexible tape (see Figure A.9).
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Figure A.9 — Measurement for a posterior lower leg support

© IS0 2024 - All rights reserved
35



https://standardsiso.com/api/?name=219781847b80fbc19b45feea4588b428

ISO/TS 16840-15:2024(en)

Annex B
(normative)

How to measure a device

B.1 Linear measures of elements of a seating system

The di
2013(3

NOTE
surface
surface

mensions of the elements of a seating system are given in ISO 16840-1 and in Waugh and
. For examples see Figures B.1 and B.2.

Height is a positional measure indicating the distance from either the seat surface or flodx te the upy
If the back support is reclined, this dimension remains unchanged. However, the verticahdistance to
or floor, which is termed the vertical height, will change.
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Figure B.1 — Linear measures of support surfaces in the sagittal view
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B.2 Pelvic positioning flexible PSD

B.2.1
The pe

NOTE
thighs)

width, dlepth and length medsures.

Figure B.2 — Linear measures of generic.support surfaces in the frontal view

General

the guidance given in/Figure B.1 and in 3.1.6 is not applied to flexible pelvic positioning PSDs with re
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lvic positioning support diménsions for flexible PSD width and length are as shown in Figure §.3

3.

Because a pelvic positiening belt can be used in various positions (e.g. across the pelvis or aciross the
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Figure B.3 — Pelvic positioning flexible PSD dimensions

B.2.2 | Flexible PSD width

B.2.2.1 Webbing

Up to 4
50 mm

NOTE 1

NOTE 2

B.2.2.2

Flexibl
(see Fif

B.2.3

B.2.3.1

The to
most 14

B.2.3.2

5 mm shall be designated as small; 26 mm to 38 mm"shall be designated as medium; and 39

The common flexible PSD widths for webbing axe 25 mm, 38 mm and 50 mm.

The flexible PSD webbing width is shown in Figure B.3.

Padding

e PSD pad width shall be the measure at the point on the pad with the greatest flexible PSD pad
pure B.3).

Flexible PSD length

Webbing

al flexible PSB-Tength of the support shall be the distance, when the support is laid flat, betw
teral fixing/points of the webbing.

Padding

The fl

mm to

shall be designated as large. A tolerance interval of 3 mm shall be applied to these measurements.

width

ben the

lateral

NOTE
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end of one pad to the most lateral end of the other pad (see Figure B.3).

e most

When the distance between the pads is adjustable (as is commonly done at the centre buckle), the
measurement is taken at the minimum adjustment (i.e. where all adjustment has been taken up).

B.3 Anterior trunk support

An anterior trunk support shall be described by the range of shoulder width measures (see A.2.3) for which
it is designed. Examples are given in Table B.1.
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Table B.1 — Anterior trunk support size selection

Anterior trunk support size |Designed for shoulder width (Figure A.6) Possibly described previously as
Size 15-24 150 mm to 240 mm XX Small

Size 24-28 240 mm to 280 mm X Small

Size 28-33 280 mm to 330 mm Small

Size 33-41 330 mm to 410 mm Medium

Size 41-48 410 mm to 480 mm Large

Size 48-55 480 mm to 550 mm X Large

B.4 (IIircumferential chest support

The size of a circumferential chest support shall be described by the range of chest measures covered in
A.2.4 fpr which it is designed. Examples are given in Table B.2.

Table B.2 — Circumferential chest support size selection

Chest $upport size gll'czf;fzrgl tial measure of person’s chest Possibly described previously as
Size 31-41 310 mm to 410 mm X Small

Size 4(-49 400 mm to 490 mm Small

Size 47-58 470 mm to 580 mm Medium

Size 55-66 550 mm to 660 mm Large

Size 62-73 620 mm to 730 mm X Large

B.5 (ircumferential ankle support

The size of a circumferential ankle support shall\bé described by the range of ankle measures covgred in
A.2.5 fpr which it is designed. Examples are given in Table B.3.

Table B.3 — Circumferential ankle support size selection

Ankle support size Circumferential measure (Figure A.8) Possibly described previoukly as
Size 14-17 140 mm to 170 mm X Small

Size 17}-20 170 mm to 200 mm Small

Size 2(-23 200 mm to 230 mm Medium

Size 23-28 230 mm to 280 mm Large

Size 28-33 280 mm to 330 mm X Large
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