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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 matters of
electrotechnical standardization.
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Introduction

The seat cushion, as the base of support for the wheelchair occupant, affects postural stability by
resisting moments when the occupant’s centre of mass is displaced. Research exploring the influence of
cushion design and setup on pelvic orientation and measures of postural stability is limited. Standard
test methods, highlighted in ISO 16840-2, should be used to characterize tissue integrity management
properties of wheelchair seat cushions such as immersion, envelopment, hysteresis, impact damping,
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overy, and horizontal stiffness.

ft in the centre of mass, can affect stability and mobility depending on the response-oft
occupant’s core muscle strength, etc. Moments in the test method are created by Shifting
load laterally on the top surface of a standard rigid cushion loading indenter (RCDI) simy

tocks and upper thighs. The test method described in this document is intended to di
bral stability performance between cushions and is not appropriate forranking cushio
ectly matching this characteristic with an individual occupant’s requirements. The link
cacy, although implied, has not been validated. It is intended that this document will ev|
evidence of clinical relevance is confirmed. Test conditions (e.g~the RCLI) simulate a §
hitomy. The loads used in this document are based on the 40th to 60th percentile wheelchai
l are not intended to characterize any cushion properties under bariatric loading condit
ess the weight capacity of a cushion.

bre are other stability issues of relevance to the occupant, but which are not address

co

lesker significance to the occupant and is not included. This document also does not addre
of Wheelchair sitting stability related to the resistance or assistance that the cushion provi
oc¢upant regaining a neutral pelvis following-dlateral tilt as viewed in the frontal plane. Ad
edge stability is not assessed. In some cases, the occupant will benefit from the stability pr
the¢ cushion’s edge (i.e. a strengthened. edge could be of benefit in supporting the required
posture while the occupant is seated.@m the cushion). In other cases, the occupant could pr

st

fument. For example, because the positions of the occupant’s thighs, lower legs, ang
nterbalance any instability elements of the cushion, an anterior-posterior stability tg

ility at the edge to assist in trafisferring off the cushion.
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Determination of the lateral stability property of a seat
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Scope

s document specifies apparatus, test methods, and disclosure requirements for” determ
bral stability properties of wheelchair seat cushions by measuring the respense from the
hift in the centre of mass of the load on the cushion. It provides a method ‘@f'determining

cushion performance for a particular individual user. It does not(provide information
erior-posterior stability, nor to stability contributions from cushigmedges.

TE1  Testconditions simulate a symmetric anatomy.

TE 2 Loads are intended to represent those seen under the pelvis of a 40th to 60th percentile
I.

s document is applicable to cushions used in situations other than a wheelchair.

Normative references
e following documents are referred tefin the text in such a way that some or all of thg
Hated references, the latest editiph'of the referenced document (including any amendment
7176-26, Wheelchairs — Part 26: Vocabulary
16840-2:2018, Wheelchajrseating — Part 2: Determination of physical and mechanical char
eat cushions intended-to . manage tissue integrity
Terms and-definitions

the purpaoses of this document, the terms and definitions given in ISO 16840-2 and ISO 71
following/apply.

and.IEC maintain terminological databases for use in standardization at the following ad

ination of
rushion to
changes in

articular physical and mechanical property of the cushion. It does notiprovide informati¢n specific

related to

wheelchair

ir content
pplies. For
5) applies.

acteristics

76-26 and

resses:

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

IEC Electropedia: available at http://www.electropedia.org/

31

cushion lateral stability
cushion’s ability to resist tilting of the pelvis as viewed in the frontal plane caused by a shifting centre
of mass of occupant in a lateral direction

© IS0 2021 - All rights reserved
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3.2

cushion stability test live load
portion of the total apparatus weight applied to the test cushion that translates in the horizontal plane
to shift the centre of mass of the load relative to the test cushion during the test procedure

Note 1 to entry: Example of a live load are keys 4, 5 and 6 of Figure 1.

3.3

cushion stability test dead load
portion of the total apparatus weight applied to the test cushion that does not translate in the horizontal

plane rela

ive to the test cushion during the test prn(‘ednre

Notel1toe

htry: Example of a dead load are keys 7 and 8 of Figure 1.

4 Abbreviations

RCLI R

5 Appe

5.1 RCL
An RCLI a

5.2 RCL
There sha
Medium-v
fabrics, lo

NOTE
prevent thg

5.3 Stal

A means
load is div|
cushion st

gid Cushion Loading Indenter

jiratus

|

5 specified in ISO 16840-2:2018, Annex A and D.

I cover

I be a denim material cover between the RCLEand the cushion.

reight (272 g/m?2 to 465 g/m?) 100 % cotton denim fabric per ASTM D6554/D6554 M - 14 is
recommended as the covering material. Thread ‘characteristic and weave technique will vary acrpss

s, years, and manufacturers, and will result in variation of frictional properties.

The cover is used to increase the coefficient of friction between the cushion and the RCLI and thus

RCLI from slipping out from between the cushion and live load during the test procedure.

pility test rig

f applying a vertical’load as specified in ISO 16840-2:2018, Annex D to a cushion where
ided into a cushion stability test live load of 60 % * 1 % of the total load and an unconstrai
ability test dead load of 40 % * 1 % of the total load placed on its top surface. The dead |

the
d
fad

consists of the appropriate sized RCLI with secured added weight (if necessary) distributed uniformly

on its top

surface~Eigure 1 shows an example of a stability test rig.

A live load

dead loadls

| is attached to the rlg and conflgured such that it can be apphed on the top surface of

the

ethe

ability to be 1n1t1ally apphed and held at an anterlor posterlor locatlon as spec1f1ed in ISO 16840 2 2018,
Annex A and D along the medial-lateral centre line of the cushion, and then displaced and held 75 mm
from the centre line in the lateral direction via a rolling mechanism. The live load shall be able to rotate
around and translate along the vertical axis.
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Key
1 | actuator (to apply load)

frame
vertical rod constraint
solid rod (portion of live Joad)

known load (portion eflive load)

N U1 A W N

aroller mechanism

10
11

known load (portion of dead load such as|
metal plate fixed to the top surface of {
meet load requirements)

RCLI (portion of dead load) with denim c
test cushion

source of lateral movement

base plate

NO[TE Elements 1, 2, 3 4, 6, or 10 can be achieved by any means.

5.4_-Tilt angle measurement device
(=]

Figure 1 — Example of a Stability Test Rig

low profile
he RCLI to

bver

A means of measuring the tilt angle of the RCLI dead load to within #0,1° in the medial-lateral and

anterior-posterior directions.

6 Test environment

An environment with ambient temperature of 23 °C + 2 °C and relative humidity of 50 % + 5 %, as
specified in ISO 554, shall be employed. This document does not attempt to address all safety concerns.
Always utilize appropriate safety equipment and conditions.
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7 Preparation and setup of cushion

7.1 Choice of cushion

Obtain an unused sample seat cushion for testing. If a cover is provided, ensure that the cover is fitted

to the cushion in the orientation specified by the manufacturer.

7.2 Preconditioning the cushion

Preconditjon and setup the seat cushion prior to each test as specified in ISO 16840-2:2018, 6.2 and

3.

8 Cushlion lateral stability test method

8.1 Gernleral

The methpd presented in this document is intended to evaluate how a wheelchair-cushion resist
moment af the pelvis. Moments in the test method are created by shifting a verticalload laterally on
top surfade of a standard RCLI simulating the buttocks and upper thighs. The.magnitude of tilt of
RCLI in thg frontal plane is quantified. This tilt is referred to as lateral tilt;innthis document. Lateral
is associafed with lateral stability.

s a
the
the
tilt

NOTE Pressure mapping between the RCLI and the cushion can be used to augment the test by quantifyjing

the distribyition of the forces resisting the tendency to tilt. A method for adding the pressure mapping proced
can be fourjd in Annex A.

8.2 Test procedure
a) Securg the test cushion to the base plate without:¢onstraining the cushion sides.

NOTE A hook and loop fastening strip or restraint bar along the edge of the cushion base are effect
meand of constraining the cushion on the test-base

b) Selectan appropriately sized RCLI from SO 16840-2:2018, Annex A and D depending on the cush
size. RCLI specifications for testing various cushion sizes, applied load magnitudes and point
load application are provided in'these annexes.

Lire

ive

on
of

c) Place|the dead load on top -of cushion such that the base points of the RCLI are positioned

125 mim = 25 mm from theTear of the cushion or at a location appropriate for the contour of
cushi¢n.

d) Apply|the live load@at the anterior-posterior location specified in ISO 16840-2:2018, Annex A an
alongfthe centre\line as specified in 5.3.

Lhe

1 D

e) Adjusf the dead load by moving its position under the live load to a neutral position such thatits t

surfageris horizontal within £0,3° in the medial-lateral direction without changing the point of

(]

load apg sh—Achievding baseline-orier on-within-+0-3% of the-herizental plane-mightned

possible for highly contoured cushions. If this tolerance cannot be achieved, note a deviation in the

testreport.

f) Adjust the dead load by moving its position under the live load to a neutral position such that its top
surface is as close to horizontal as possible in the anterior-posterior direction without changing the

point of live load application.

g) Allow at least 60 s for the cushion to adjust to the changes in the load after reaching the final

orientation.

h) Record baseline (neutral) tilt angles in the medial-lateral, 6%, and anterior-posterior, 69
directions. -

a_p’

4 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=fe7d7db18cb74558cd6bc0ca90498c4a

ISO 16840-13:2021(E)

i) Displace and hold the live load 75 mm * 3 mm in the lateral direction relative to the base plate as
shown in Figure 2.

j) Measure every 10 s + 2 s up to and including 60 s the tilt angles in the medial-lateral, 6, |, and
anterior-posterior, 8¢, _, directions. The test is invalid if the RCLI dead load loses contact with the

live load. -

k) Remove the live load and remove the dead load.

1) Repeatsteps 8.2 c) through 8.2 k) four more times for a total of five trials. Wait atleast 300 s between
trials. For the subsequent trials, 90,_h shall be adjusted to within £0,3° of the 90,_,, recorded during
the first trial. i i

Key
1 | RCLI at baseline
2 | RCLI after lateralshift

Figure 2 — Representation of lateral shift specified in 8.2

8.3 Method of calculation

Calculate the lateral tilt, AT} (t), for each time point as the mean difference between baseline medial-

lateral tilt angle, 60 and lateral tilt angle after the lateral load shift, 6¢_ |, where t is the time.

m_l m_l’

AT, (t)=‘9rtn_1 —92;_1‘

Calculate the anterior-posterior tilt, AT,p (t), for each time point as the mean difference between

baseline anterior-posterior tilt angle, 8%, _, and anterior-posterior tilt angle after the lateral load shift,

a_p'
0 where tis the time.

t
a_p’

0
ATyp (t): ch_p _Oa_p‘

© IS0 2021 - All rights reserved 5
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8.4 Testreport

The test report shall contain the following information:
a) reference to this document, i.e. ISO 16840-13:2021;
b) name and address of the testing institution;

c) accreditation status of the testing institution, if any;

d) date ofissue of the test report;

e) namefand address of the manufacturer of the cushion;

f) model, type, and nominal size that uniquely describes the test cushion, including serial‘and bafch
numbgrs, and internal tracking numbers, if available;

g) cushipn cover used;
h) preparation of the test cushion including set up and adjustment, and RCLI used'for test;

i) sample photos of the testing, and test cushion including set up and adjustment, and RCLI used [for
test;

j) a statement confirming that prior to testing, equipment was<calibrated or verified agaihst
measiyirement standards traceable to international or natiogalMneasurement standards (whgre
applidable);

k) laterall tilt and anterior-posterior tilt as calculated in 8.3;
1) calculation and disclosure of measurement uncertainty;

The ¢ntity (laboratory or manufacturer) performing testing should ensure that sources| of
varialpility in reported results are identified,’controlled, and reported. This reported value ¢an
be th¢ accumulation of natural variation in-the article being tested and the test process includjng
instrymentation and operator variability. When test history data on multiple test articles are
availdble, ISO 5725 (all parts) and ISO 21748 can be used to identify, control, and report sources of
uncerfainty.

m) any d¢viations from the test thethods defined herein.

6 © IS0 2021 - All rights reserved
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