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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-govern
Internationg

Internationg
The main t

adopted by
Internationg

mentar,

in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting-‘Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 173, Assistive products for persons with disa
ee SC 1, Wheelchairs.

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

Vocabulary, reference axis convention and measures for body segments, posture and pos
f surfaces

Determination of physical and mechanical characteristics of devices intended to manage tis
— Seat cushions

Determination of static, impact andTepetitive load strengths for postural support devices
g parts are under preparation:
Seating systems for.use'in motor vehicles

Determinationsof-pressure relief characteristics of seat cushions intended to manage tis
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Introduction

The development of wheelchair seating as a sub-specialty of rehabilitation services has been occurring over
the last several decades. This practice involves the selection and provision of wheelchair seating products that
provide improved body support, movement control, and injury prevention for the wheelchair user. Inherent in
this selection process is the measurement and communication of the anthropometrics and postural measures
of tfie Seated person, as well as the orientation, focation and linear measures of the person's seajing support

surfpces.

However, there has been tremendous variation in the use of the terminology and definitiohs rejated to the
clinical measures of a seated individual. Standard definitions and terms are lacking for.communicating critical
posjural information and support surface parameters in a way that is uniformly useful to servicg providers,
resgarchers, manufacturers, wheelchair users and purchasers when selecting-‘and providing| wheelchair
sealing devices.

The| purpose of this part of 16840 is to specify standardised geometric termis-and definitions for describing and
quaptifying a person’s anthropometric measures and seated posture,-as well as the spatial origntation and
dimgnsions of a person’s seating support surfaces. This also allows for the systematic monjtoring of a
pergon's seated posture change over time.

© 1SO 2006 — All rights reserved \
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Wheelchair seating —

Part 1:
Vocabulary, reference axis convention and measures for body
segments, posture and postural support surfaces

1 |Scope

Thig part of ISO 16840 applies to seating intended to provide postural support-within a wheelchair. (It specifies:

a) |a global coordinate system that permits the determination and rec¢ording of a person's pgsture while
seated in a wheelchair;

b) |the standard terms and definitions for use in describing both the posture and the anthropoinetrics of a
person seated in a wheelchair;

c) |the terms and definitions for describing the dimensions, location and orientation of seatjing support
surfaces, which together comprise the body support-system.

Thig part of ISO 16840 does not specify any methods for use in measuring a person's seated posture, nor
doeg it define terms for dynamic physiological movements (such as flexion or extension).

Thig part of 16840 might be applicable to seating other than that intended to be used within a wheglchair.

2 |General terms and definitions

21
absolute angle
ang|e which represents the-orientation in space of a body segment or support surface reference plane relative
to the gravitational axis.system

NOTE See 5.2.

2.2
body centreline
vertjcal line falling on the midsagittal plane of the body, as viewed in the frontal plane

2.3

body segment line

line defined by two designated body landmarks, either palpated or calculated, used in determining angular
positions of body segments

24
contact surface
surface of the seating support in contact with the seated person's body

© 1SO 2006 — All rights reserved 1
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25

depth

linear dimension of a seating support surface measured in the Y direction on a line parallel to the support
surface reference plane

See Figure 1.
+ZsA
+Ys
Figure 1 — Examples of depth
2.6
length

linear dimepsion of a seating support surface measured in_theé Z direction on a line parallel to the support
surface refgrence plane

See Figure 2.
+Zs +Zsh
Y, +Ys
Figure 2 — Examples of length
2.7

reference position
fixed hypothetical baseline position to which other positions may be referenced

2.8

relative angle
angle formed between two body segment lines or two support surface reference lines

2 © 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=711658b3d51ade85ca63d73becdfea11

ISO 16840-1:2006(E)

29

seated anatomical axis system

SAAS

axis system used to define the orientation of the body segments in space and to each other

210

seated reference position

SRP

orthogonal seated position to which other positions may be referenced

2.1

support surface axis system
SSAS

axig system used to define the orientation, location and linear dimensions of seating supportysurfag

[

S

21

support surface geometric centre
SSGC

point of intersection of two or more lines joining the furthest points from the“edges of a contact surface,
measured along the surface

Seg Figure 3.

a) Asymmetric contoured surface b) Planar surface
Key|
1 Jine along the eOntoured surface

2 bupport surfage geometric centre (SSGC)

Figure 3 — lllustration of the SSGC on curved and planar support surfaces

213

support surface reference line

designated line passing through the support surface geometric centre used in measurement of the absolute
and relative angles of the seating support surface

214

support surface reference position

SSRP

fixed hypothetical baseline position of support surfaces in the three orthogonal planes to which other positions
may be referenced

© ISO 2006 — All rights reserved 3
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215
support surface reference plane

plane passing through the SSGC tangential to the surface curvature at the SSGC radius at the point of the

SSGC
See Figure 4.
NOTE The tangent to the radius of a planar surface is parallel to the surface.

/
T~ //
1
a) Symmetrical contoured b) Asymmetrical’contoured
sfipport surface support surfaces

Key
1 support $urface reference plane

2 radius of the support surface curve at the SSGC
3 SSGC

Figure 4 — Examples of support surface reference planes for contoured and planar surfaces

1

c) Planar surface

© 1SO 2006 — All rights reserved
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2.16
thickness
linear dimension of a seating support surface measured perpendicular to the support surface reference plane

ISO 16840

-1:2006(E)

See Figure 5.
+Zs
:III—JS
Figure 5 — Examplesiofithickness
2.17
whe¢elchair axis system

w

axig system which may be used to define the orientation and location of the person and any items
or cpntained within a wheelchair base relativeto that base

21

width
br dimension of a seating support surface measured in the X direction on a line parallel to
ace reference plane

line
surf

See

Figure 6.

+Zs

+ZsA

attached to

the support

S

+X % +Xs

Figure 6 — Examples of width
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3 Abbreviated terms and subscripts

3.1 Abbreviated terms

AS
ASIS
IS

LS
MS
PS
PSIS
SAAS
SSAS
SRP
SSGC
SSRP
WAS

anterior support
anterior superior iliac spine
inferior support

lateral support

meedial support

posterior support

pasterior superior iliac spine
sgated anatomical axis system
sUpport surface axis system
sgated reference position

sUpport surface geometric centre
sUpport surface reference position

wheelchair axis system

3.2 Subscripts

d

ed
el
ew
fang

floc

sang

sloc

tang

tloc

depth

effective depth
effective length
effective width
frontal angle
frontal location
left
lehgth

right

sagittat-angte
sagittal location
thickness
transverse angle
transverse location

width

© 1SO 2006 — All rights reserved
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4 Global coordinate system principles

41 General

This part of 16840 is based on a three-dimensional global coordinate system applied separately to the
wheelchair, the seating support surfaces and the wheelchair user. Separately and/or collectively this
coordinate system allows for measurement in the three traditional orthogonal planes of locations, linear
measures, and angles of the body segments of a person and the seating support surfaces.

The measures of a person (either linear or angular) will not necessarily be identical to those of the seating

4 £ Tk H-e £ EH 4 £ k. PN dat H otk
UL oUTTdAduTo. e pPIrooUlTpuiult Ul d oTdllTy oUPpPUINT ouUliavt olffuuiu - UG UTITTTTTITTCU UiTy

ugh clinical

sup
inte
ade

4.2

'pretation or translation of the measures of a person into those appropriate for support surfa
nuately support a person in a desired posture.

Structure

Clatwise 5 specifies the integrated geometric reference system upon which all théAollowing definit

part
me3
tran
sup
spe

5

5.1
The)
med
the
whi

Five

a)

b)

sures are specified. They are each defined using the three orthogonal planes, sagittal,
sverse. For each plane, a standard reference position (SSRP or SRP); and definitions for n
bort surface locations, linear dimensions, absolute angles and relative angles (where appr
Cified.

Terms and definitions of an integrated geometric reference system

General

following are terms and definitions for an “integrated geometric reference system that
surement of a person's seated posture.,The measured seated posture can then be recorde

h the person is seated.
interrelated components comprise the integrated geometric reference system:

the wheelchair axis system-(WAS) defines a fixed global reference system, specified by the
each person's wheelchair after configuration of that wheelchair for the specific person;

the support surface axis system (SSAS) defines the coordinate conventions used to specify
surface reference position;

the support surface reference position (SSRP) defines a fixed hypothetical position of
surfaces:to which other positions may be referenced;

the, seated anatomical axis system (SAAS) defines the geometric measures used to specify

ces that will

ons for this

of ISO 16840 are based. Next, the measurement definitions for seating_support surfaces, and the body

frontal and
heasures of
bpriate) are

permits the
1 relative to

person's seating support surfaces, and.finally, in relation to the global reference (the wheelchair frame) in

jeometry of

the support

he support

and record

e)

thepositionsof aperson's body segments refative totheseated reference positior;

the seated reference position (SRP) defines a fixed hypothetical position of the seated person to which

other positions may be referenced.

The integration and application of these interrelated geometric systems allow the systematic measurement
and recording of a person's wheelchair-seated posture. Subsequent measurements will allow the systematic
monitoring of seated posture change over time.

Of fundamental importance are the selection and consistent use of an axis system. This convention, termed
the global coordinate system, then allows the systematic integration of the above measurements.

© 1SO 2006 — All rights reserved
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For all measurements, when a line or coordinate position does not fall on one of the three defined orthogonal
planes, the line or coordinate position is projected to the appropriate plane and then measurements are taken.

NOTE This simplification reduces all three-dimensional measures to two measurements, which is consistent with
current clinical practice.

5.2 Global coordinate system

5.2.1 Basis

The global rceerdinate—system—is—based—en—a—gravitationalaxis—system—in—which—the—Z—axis—has—heen
designated|as the upward vertical axis. Both X and Y axes are at right angles to Z and to each othér)[The
location of the origin for the global coordinate system is described in 5.3.

5.2.2 Dirgction of axes
The right-hind directional rule is used to define the directions of the coordinate axesi specifically, thumb
vertical along the positive (+) Z axis, index finger defines the positive (+) X axis, and thexmiddle finger defjnes
the positive|(+) Y axis

See Figure|7.

+Z A

(

+X
8
(O

+Y

-n

gure 7 — Right-hand directional rule defines positive directions of axes X, Y and Z

8 © 1SO 2006 — All rights reserved
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5.2.3 Orthogonal planes

The three axes, X, Y, and Z, create three orthogonal planes, YZ (sagittal), ZX (frontal), and XY (transverse),
illustrated in Figure 8.

5.2.4 360° measurement convention

a) Sagittal (YZ) plane b Frontal (ZX) plane c) Transverse (XY

Figure 8 — Three axes and created orthogonal planes

B +X

plane

m specifies
proceed to

A 360° measurement notation is used throughout the\integrated measurement system. This syste
that|all angular measures start at the positive Z axis;(or positive Y axis in the transverse view) and
360f in a clockwise direction according to the left-hand screw rule
Seg Figure 9.
NOTE There are no negative angles with the 360° notation.
00
360°
270° <> 90°
180°
Figure 9 — 360° measurement notation system

5.3 Wheelchair axis system (WAS)

The WAS serves as the global reference system based on the axis convention defined in 5.2, and denoted

with a subscript “c”. It establishes the absolute (global) reference origin (0,0,0.) for the global coordinate
system.

© ISO 2006 — All rights reserved
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The global origin (0,0,0,) is located on the floor directly below the midpoint of a line passing through the axles
of the rear-most pair of non-castored wheels, or drive wheels, on the wheelchair frame (see Figure 10). In the
case of an adjustable rear axle or drive wheel axle, the location of the axle should be configured as desired for
the user and this location should be disclosed and established as the 0,0,0. origin. In any case, where the
above description cannot be applied, the 0,0,0., point shall be ascribed and specified.

+Z:4 +Z.4

+Y¢

+X¢
+Y¢ +Xc
0,0,04 0,0,0¢
a) $ide view (sagittal) b) Front view (frontal) c)% Top view (transverse)
Rigure 10 — Location of global origin as defined by the wheelchair frame geometry

5.4 Support surface axis system (SSAS)

5.41 Gen

The SSAS
subscript “g
seating sup

5.4.2 Locption of the SSAS origin

The SSAS
plane of the

See Figure

+Z5

eral

is a geometric axis system based on, the axis convention defined in 5.2, but denoted wi
”. The SSAS is used to specify the(orientation, coordinate locations and linear dimensions
port surfaces in the three orthogonal planes.

prigin (0,0,0,) is the point.at which a line, passing through the SSGC and parallel to the referg
rearmost seat support surface intersects the reference plane of the lowest back support surfag

11.

a) Side view (sagittal) b) Front view (frontal) c) Top view (transverse)

10

Figure 11 — Support surface axis system

h a
, of

nce
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The coordinate locations of support surfaces are defined by values along the two axes in each orthogonal
plane. These locations are measured between the 0,0,04 origin and the support surface geometric centres of
each support surface. For each support surface in Figure 11, the support surface geometric centres (SSGC)
are shown.

5.4.4 Orientation of individual support surfaces

The absolute angle of a support surface is measured about an axis passing through the SSGC. When

spe

cifying the absolute angle of a support surface in any of the aorthogonal planes _a reference line

the

spe
surf
213

5.5
The)

sub
seg

5.5.

The
hip

See
5.5.
Ling

inte
seg

system defines the person's seated“posture. Deviations of body segment lines from the designateg

axis

5.5.

The
cen
ang
pas
spe

plane of the support surface of interest, is extended from the support surface geometfic
cified in Annex A, this reference line extends in a direction which allows measurement.of
ace angle so that it can be correlated with the absolute angle of the body segment it supports.
nd 24 illustrate absolute angle measures of selected support surfaces in the three planes.

Seated anatomical axis system (SAAS)

SAAS is a geometric axis system based on the axis convention defined in 5.2 but den
script “p” The SAAS is used to specify linear body measures, and orientation in space of a pe

ments in the three orthogonal planes.

I Location of the SAAS origin

SAAS origin (0,0,0p) is the point at which the Z axis crasses the midpoint of a line joining the 1
oint centres.

Figure 12.

P Body segments

s joining anatomical landmarks and/or computed joint centres define the body segments
rlest. Tables 1 (7.2.1), 4 (7.3.1) and 6 (7.4.1) define the anatomical landmarks, body seg
ment lines in each of the three planes. The spatial orientation of the body segments relative]

, projected to the three orthogonal planes, permit the measurement of absolute body segment

B Orientation of body segments

origin for theaxis system may be transposed to various defined locations on the body,
res, thereby ‘allowing measurements of body segment orientations relative to the reference ax
es), or toredch other (relative angles). The absolute angle of a body segment is measured al
5ing through the anatomical centre of rotation of that segment. Tables 2 (7.2.2), 5 (7.3.2) a
Cify therpoints of rotation for each body segment in each plane.

© 1SO 2006 — All rights reserved
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+Z, +7Z;
A A +Y,
1 #?~ J
‘. A Wl
| sl v
@) | (@ {218
= ¢ y AT b
X, ey R NG
T0.0'0.7 IR (B
(70 LA |
|"I I II| ."II 5 “ !j : 1 +Xp
& L 0,005

a) $ide view (sagittal)

6 Terms and definitions of support surface measures

6.1 General

6.1.1 Gen

Definitions
seated perg

b) Front view (frontal)

Figure 12 — Seated anatomical axis system

eric support surfaces with abbreviations

c) Top view((fransverse)

n this clause permit the quantification of the location, linear measures, and spatial orientation
on's support surfaces in the sagittal, frontal and transverse planes.

of a

tual
the

Generic support surfaces with abbreviations ‘are used to represent various types of commonly used ag
support surfaces. All support surface designations refer to the part of the support surface in contact with
person's body when in a seated position-

— PS indicates a generic.Support surface in contact with a posterior surface of the body.

— AS indicates algeneric support surface in contact with the anterior surface of the body.

— LS indicat&s a generic support surface in contact with a lateral surface of the body.

— MS _indicates a generic support surface in contact with a medial surface of the body.

— SS indicates a generic support surface in contact with a superior surface of the body.

— IS indicates a generic support surface in contact with an inferior surface of the body.

6.1.2 Coordinate locations of support surfaces

The axis system for defining the location of each support surface is specified in 5.4. Locations in each view
are defined by two coordinates (X,Y; Z,X; or Y,Z) measured from the 0,0,0, origin of the support surface axis
system (SSAS) to the support surface geometric centre (SSGC) of the support surface of interest.

NOTE The conventional medical terms inferior-superior indicate locations in the positive or negative Z direction; the
terms anterior-posterior indicate locations in the positive or negative Y direction; and the terms lateral-medial indicate
locations in the positive or negative X direction from the 0,0,0; origin.

12
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6.1.3 Absolute and relative angles of support surfaces

Absolute angular orientations of seating support surfaces are values measured in accordance with the 360°
measurement convention. Tables A.1, A.2, and A.3 in Annex A define the axial orientation of the reference
lines for typical support surfaces in the SSRP in each of the three orthogonal planes. The direction of
extension of the reference line has been defined in such a manner that the angular measure of the support
surface correlates to the angular measure of the body segment being supported. Absolute angle
measurement definitions are provided for all three orthogonal planes. Relative angle definitions are provided
for the sagittal plane only since relative angles in the other two planes are rarely used in practice.

6.1.4__Linear measures of support surfaces

To differentiate between overall dimensions and intended contact surface dimensions, the word ‘effective” is
added to a term to indicate that the dimension describes the intended contact surface of the supgort surface.
Thel| subscripts “I", “w”, “d” and “t” are used to indicate length, width, depth and thickness; respectively. The
”, “ew”, and “ed” are used to indicate effective length, effective width and‘effective depth.

subgcripts “el”,
6.2| Terms and definitions of support surface measures in the sagittal view

6.2.1 Support surface reference position in the sagittal plane

00
360"

90°

180°

Key|

1 posterior-support (PS)
2 @ntetiof support (AS)
3 |atéral support (LS)

4 inferior support (IS)

5  superior support (SS)

Figure 13 — Sagittal view of generic support surfaces in the SSRP

6.2.2 Coordinate locations of support surfaces in the sagittal view
The sagittal location of a seating support surface is defined by the Z and Y coordinates of the SSGC relative

to the 0,0,04 origin. Figure 14 and 6.2.2.1 to 6.2.2.6 define location measures of commonly used support
surfaces in the sagittal view.

© IS0 2006 — All rights reserved 13
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+Zsh

Z1

r b
+Ys
)z N n
- N
v N
Js
{
Y
>
Key
Vs 24 pqsterior support sagittal location (PS.)
Vo 29 arjterior support sagittal location (ASg,.)
V3 23 lajeral support sagittal location (LS,.)
Var 24 inferior support sagittal location (ISy,.)
Vs 25 syperior support sagittal location (SSy )
Figure 14 — Coordinate locations of support surfaces in the sagittal view
6.2.2.1
posterior support sagittal Tocation
I:’Ssloc

Y and Z disfances from\the SSAS origin to the support surface geometric centre of the posterior support

See y, and}z, in Rigure 14.

6.2.2.2
anterior support sagittal location

Asslo:>c ] o . .

Y and Z distances from the SSAS origin to the support surface geometric centre of the anterior support

See y, and z, in Figure 14.

6.2.2.3

lateral support sagittal location

I-Ssloc . L. .

Y and Z distances from the SSAS origin to the support surface geometric centre of the lateral support

See y3 and z3 in Figure 14.
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6.2.2.4
medial support sagittal location
IVlssloc

Y and Z distances from the SSAS origin to the support surface geometric centre of the medial support

6.2.2.5
inferior support sagittal location

Issloc
Y and Z distances from the SSAS origin to the support surface geometric centre of the inferior support

See y, and z, in Figure 14.

6.2.2.6
superior support sagittal location
SS loc

Y and Z distances from the SSAS origin to the support surface geometric centre of the 'superior sugport
Sed ys and zg in Figure 14.

6.2.3 Linear measures of support surfaces in the sagittal view
All ferms defined in this subclause are for the overall dimensions of ,a“seating support surface, gs viewed in

the pagittal plane, unless noted otherwise. Figure 15 and 6.2.3.1 10 6:2.3.13 define linear measurep of generic
support surfaces, measured in the sagittal view.

+Ys

Key

1 anterior support length (AS)) 5 inferior support thickness (IS;) 9 posterior support thickness (PS;)
2 anterior support thickness (AS) 6 lateral support depth (LS;) 10 superior support depth (SS )

3 inferior support depth (IS;) 7 lateral support length (LS)) 11 superior support thickness (SS;)
4 inferior support effective depth (IS_;) 8 posterior support length (PS))

Figure 15 — Linear measures of generic support surfaces in the sagittal view
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6.2.3.1
anterior su
AS,

pport length

distance from the upper-most to the lower-most surfaces measured parallel to the AS support surface
reference plane

See item 1 in Figure 15.

6.2.3.2
anterior su
AS;

pport thickness

distance frg
plane

See item 2

6.2.3.3
inferior su
IS4
distance frq
plane

See item 3

6.2.3.4
inferior su
I1S¢q4

distance frg
reference p

See item 4

6.2.3.5
inferior su
IS,
distance frg
plane

See item 5

6.2.3.6
lateral sup
LSy
distance frg
plane

m the front to the back of the AS measured perpendicular to the AS support surface referg

n Figure 15.

bport depth

m front to the back of the inferior support measured parallel to the 1SZsupport surface refersg

n Figure 15.

bport effective depth

m front of the inferior support to the intersection of the posterior and inferior support sur
anes measured parallel to the IS support surfage reference plane

n Figure 15.

pport thickness

m the top to the bottom_of the IS measured perpendicular to the IS support surface referg

n Figure 15.

bort depth

m front-to the back of the lateral support measured parallel to the LS support surface referg

nce

nce

face

nce

nce

See item 6 in Figure 15.

6.2.3.7

lateral support length

LS,

distance from the upper-most to the lower-most surfaces measured parallel to the LS support surface
reference plane

See item 7 in Figure 15.
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6.2.3.8

medial support depth

MS,

distance from front to the back of the medial support measured parallel to the MS support surface reference
plane

NOTE Not shown in Figure 15.

6.2.3.9

medial support length
MS,

distnce from the upper-most to the lower-most surfaces measured parallel to the MS sudpport surface
reference plane

NOTE Not shown in Figure 15.

6.2.3.10
posterior support length
PS,

distance from the upper-most to the lower-most surfaces measured parallel to the PS support surface
reference plane

Segitem 8 in Figure 15.

6.2.3.11

posterior support thickness
PS;
distance from the front to the back of the PS measured perpendicular to the PS support surface reference
plarnje

See item 9 in Figure 15.

6.2.3.12
superior support depth
SS,

distance from front to the back(ofjthe superior support measured parallel to the SS support surfade reference
plarnje

Sed item 10 in Figure 15

6.2.3.13

superior supportthickness
SS;
distgnce from the top to the bottom of the SS measured perpendicular to the SS support surface reference
plarnje

See item 11 in Figure 15.

6.2.4 Absolute angles of generic support surfaces in the sagittal view

The angular position of a seating support surface in the sagittal view is defined as the angle between the
vertical +Z axis and the support surface reference line, as viewed from the right side of the seat and measured
in a clockwise direction using the 360° notation. When support surfaces have right and left members, the left
side is measured as if viewed from the right for consistency of values. Figure 16 and 6.2.4.1 to 6.2.4.6 define
the absolute angles of generic support surfaces viewed in the sagittal plane. A.2.1 defines the axial orientation
of reference lines for use in taking absolute angle measures in the sagittal plane.
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0°
360°
90°
180°
!
)
T :(s

Key

1 anterior pupport sagittal angle (Assang)

2  inferior qupport sagittal angle (Issang)

3 lateral sypport sagittal angle (Lssang)

4  posteriof support sagittal angle (Pssang)
5 superiorfsupport sagittal angle (Sssang)

Figyre 16 — Examples of absolute angles of generic support surfaces in the sagittal view

6.2.4.1
anterior support sagittal angle
Assang

angle in thg YZ plane between the-Z axis and the AS reference line for the relevant anterior support surface,
as specified in Annex A

See item 1 |n Figure 16.

6.2.4.2
inferior support sagittal angle
Issang
angle in thgd YZ,plane between the Z axis and the IS reference line for the relevant inferior support surface, as
specified in‘AnmexA

See item 2 in Figure 16.

6.24.3
lateral support sagittal angle
I-ssang

Angle in the YZ plane between the Z axis and the LS reference line for the relevant lateral support surface, as
specified in Annex A

See item 3 in Figure 16.
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6.2.4.4
medial support sagittal angle
Mssang

angle in the YZ plane between Z axis and the MS reference line for the relevant medial support surface, as
specified in Annex A

NOTE Not shown in Figure 16.

6.2.4.5
posterior support sagittal angle
|:’Ssang
angle in the YZ plane between Z axis and the PS reference line for the relevant posterior suppert|{surface, as
spegified in Annex A

See item 4 in Figure 16.

6.2.4.6
superior support sagittal angle
SSdang

angl|e in the YZ plane between Z axis and the SS reference line for the relevant superior support|surface, as
spetified in Annex A

Segitem 5 in Figure 16.
6.2.6 Relative angles of generic support surfaces in the sagittal plane

Relative angles for only the sagittal plane have been defined below, as deviations in these relativg angles are
more commonly used and have a profound effect on s€ated posture. Relative angles of support|surfaces in
the sagittal plane are defined as the angle formed between two adjacent support surfaces, measjured on the
antgrior/superior side of the relevant surfaces. Relative angles may be obtained by direct measurgment or by
calqulation from the absolute angles. Figure 17~and 6.2.5.1 to 6.2.5.3 define three generic relgtive angles
conmonly used in wheelchair seating.

Key
1 posterior support to inferior support sagittal angle (PS-IS)Sang
2 inferior support to posterior support sagittal angle (IS-PS)Sang
3 posterior support to posterior support sagittal angle (PS-PS)

sang

Figure 17 — Examples of relative angles of generic support surfaces in the sagittal plane
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6.2.5.1

posterior support to inferior support relative sagittal angle
(PS-IS)sang

angle between the PS and the IS reference lines

See item 1 in Figure 17.
EXAMPLE Back support to seat support angle.
6.2.5.2

inferior support to posterior support relative sagittal angle
(IS-PS)san%
angle betwgen IS and the PS reference lines

See item 2 |n Figure 17.

EXAMPLE Seat support to calf support angle.

6.2.5.3
posterior ypport to posterior support relative sagittal angle

(PS-PS)san

angle betwg¢en PS and PS reference lines

See item 3 |n Figure 17.

EXAMPLE Head support to back support angle.
6.3 Terms and definitions of support surface measures in the frontal view

6.3.1 Support surface reference position in the frontal view

OO
360°

270° 90°

180°

Key
1  posterior support (PS) 4 inferior support (IS)
2 lateral support (LS) 5  superior support (SS)

3 medial support (MS)

Figure 18 — Frontal view of generic support surfaces in the SSRP
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6.3.2 Coordinate locations of support surfaces in the frontal view

The frontal location of a seating support surface is defined by the X and Z coordinates of the SSGC relative to
0,0,04 origin. Figure 19 and 6.3.2.1 to 6.3.2.6 define location measures of commonly used support surfaces
viewed in the frontal plane.

+Zs
Xy,

Key|
inferior support frontal location (1S;,,,) Xy, 24 posterior support frontal location (PSq,,.)
Xy, 3 lateral support frontal location (LSgss)” x5, 25 superior support frontal location (SS;,.)

X190 44
D

X3, 4 medial support frontal location.(MS;,.)
E

NOT Surfaces shown in Figure™9 have been arbitrarily displaced from the SSRP for purposes of illustratjon.

Figure 19— Coordinate locations of support surfaces in the frontal view

6.3.2.1
anterior support frontal location
Asf oc

x and z.distances from the SSAS origin to the SSGC of the anterior support

NOTE—Notstowmrm i Figure 1+9-

6.3.2.2
inferior support frontal location

Isfloc
x and z distances from the SSAS origin to the SSGC of the inferior support

See x4 and z4 in Figure 19.

© IS0 2006 — All rights reserved 21


https://standardsiso.com/api/?name=711658b3d51ade85ca63d73becdfea11

ISO 16840-1:2006(E)

6.3.2.3
lateral support frontal location
I-Sfloc

x and z distances from the SSAS origin to the SSGC of the lateral support

See x, and z, in Figure 19.

6.3.2.4
medial support frontal location
Imsfloc

x and z distancesfronmthe SSAS origimtothe SSGCof themediatsupport————————————————————]

See x3 and z3 in Figure 19.

6.3.2.5
posterior sJupport frontal location
I:"sfloc

x and z distances from the SSAS origin to the SSGC of the posterior support

See x4 andz, in Figure 19.

6.3.2.6
superior slipport frontal location
ssfloc

x and z distances from the SSAS origin to the SSGC of the superior support

See x5 and s in Figure 19.

6.3.3 Linéar measures of support surfaces in the frontal view

All terms dgfined in this subclause are for the overall dimensions of a seating support surface, as views
the frontal plane, unless noted otherwise. Figlre20 and 6.3.3.1 to 6.3.3.6 define linear measures of ger
support surfaces, measured in the frontal view.

d in
eric
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B2

= | B
anterior support width (AS,,) 4 medial support thickness (MS,)
inferior support width (1S, 5 posterior suppaert width (PS,,)

lateral support thickness (LS;) 6 superior suppart width (SS,)

3.1

anteérior support width

AS|
man
sup

See

6.3.

imum distance between the outer surfaces of the AS, measured at its widest point and pa
port surface reference/plane

item 1 in Figdre 20.

3.2

inferior support width

IS,,

Figure 20 — Linear measures of'generic support surfaces measured in the frontal view

rallel to the

ma

imum distance hetween the outer surfaces of the IS measured parallnl ta the IS reference Ihlsm

See item 2 in Figure 20.

6.3.3.3

late
LS,

ral support thickness

maximum distance between the outer surfaces of the LS measured perpendicular to the LS support surface

refe

rence plane

See item 3 in Figure 20.
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6.3.3.4

medial support thickness

MS,

maximum distance between the outer surfaces of the MS measured perpendicular to the MS support surface
reference plane

See item 4 in Figure 20.

6.3.3.5
posterior s
PS,,

upport width

maximum ¢
support sur]

See item 5

6.3.3.6

superior stipport width

SS,,
maximum ¢
reference p

See item 6

6.3.4 Abspolute angles of generic support surfaces in the frontal\plane

The absolu
the vertical

notation. The support surface reference line, as specified’in 6.4 extends from the SSGC in a manner

allows corr
See A.2.3 fi
of generic s

istance between the outer surfaces of the PS, measured at its widest point and parallel(to
ace reference plane

n Figure 20.

istance between the outer surfaces of the SS, measured at widestpoint and parallel to the
ane

n Figure 20.

e angular position of a seating support surface in the frontal plane is defined as the angle betw
+Z, axis and the support surface reference line, measured in a clockwise direction using 3

blation between the support surface angle_and the angle of the body segment being suppof
br details on specific support surfaces. Figure 21 and 6.3.4.1 to 6.3.4.6 define the absolute an
upport surfaces measured in the frontal'plane.

the

SS

een
60°
that
ted.
gles

24
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At+Zs
00
3 360°
270° 90°
180°
Key
1 [inferior support (ISfang) 3 posterior Support frontal angle (PSfang)
2 |lateral support frontal angle (LSfang) 4  superiorisupport (szang)
NOTE  Surfaces shown in Figure 21 have been arbitrarily displaced from the SSRP for purposes of illustratjon.
Rigure 21 — Examples of absolute angle measures of generic support surfaces in the frontal view

6.3.4.1
anterior support frontal angle
AS

ng
angle in the ZX plane-bétween the Z axis and the AS reference line for the relevant anterior supgort surface,
as gpecified in Annex A

NOTE Not shiown in Figure 21.

6.3.4.2

inferiof'support frontal angle
1S¢.hq
angle in the ZX plane between the Z axis and the IS reference line for the relevant inferior support surface, as
specified in Annex A

See item 1 in Figure 21.

6.3.4.3
lateral support frontal angle
LSfang

angle in the ZX plane between the Z axis and the LS reference line for the relevant lateral support surface, as
specified in Annex A

See item 2 in Figure 21.
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6.3.4.4

medial support frontal angle

Msfang

angle in the ZX plane between the Z axis and the MS reference line for the relevant medial support surface,
as specified in Annex A

NOTE

6.3.4.5

Not shown in Figure 21.

posterior support frontal angle

|:’sfang

angle in the
as specified

See item 3

6.3.4.6

ZX plane between the Z axis and the PS reference line for the relevant posterior support strf
in Annex A

n Figure 21.

superior syipport frontal angle

ssfang
angle in the
as specified

See item 4
6.4 Tern

6.4.1

ZX plane between the Z axis and the SS reference line for the relevantisuperior support surf
in Annex A

n Figure 21.

s and definitions of support surface measuresinjthe transverse view

Support surface reference position in the transverse view

OO
360°

90°

180°

ace,

ace,

Key
1  posterior support (PS) 4  medial support (MS)
2 anterior support (AS) 5 inferior support (IS)
3 lateral support (LS)
Figure 22 — Transverse view of generic support surfaces in the SSRP
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6.4.2 Coordinate locations of support surfaces in the transverse view

The transverse location of a seating support surface is defined by the X and Y coordinates of the SSGC
relative to 0,0,04 origin. Figure 23 and 6.4.2.1 to 6.4.2.6 define location measures of commonly used support
surfaces viewed in the transverse plane.

+Ys A

Key|
x4, 4 anterior support transverse location (AS;.) X4, Va posterior support transverse location (PS;;,.)
X9, )o lateral support transverse location (1S, .) Xg, Vs inferior support transverse location (1§y,.)
X3, )3 medial support transverse location (MS;;,.)
E

NOT Surfaces shown in Figure 23 have been arbitrarily displaced from the SSRP for purposes of illustratjon.

Figure 23 = Coordinate locations of support surfaces in the transverse view

6.4.p.1
anterior support transverse location
Ast oc

x arldy distances from the SSAS origin to the AS support surface geometric centre

See x4 and y in Figure 23.

6.4.2.2
inferior support transverse location

IStloc
x and y distances from the SSAS origin to the IS support surface geometric centre

See x5 and yg in Figure 23.
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6.4.2.3

lateral support transverse location

I-Stloc

x and y distances from the SSAS origin to the LS support surface geometric centre

See x, and y, in Figure 23.

6.4.2.4

medial support transverse location

Imstloc

x and y dist

See x5 and

6.4.2.5

c P QAL PRSP | AAQ 4 ‘. PR s
HINICES TTONT TS ooAO UMy O UI1C 1IVio SUPPUTT sSUltde yeulTietic CeTIure

v in Figure 23.

posterior support transverse location

I:"Stloc
x and y dist

See x, and

6.4.2.6

hnces from the SSAS origin to the PS support surface geometric centre

4 in Figure 23.

superior stipport transverse location

sstIoc
x and y dist

NOTE )

hnces from the SSAS origin to the SS support surface geometric centre

ot shown in Figure 23.

6.43 Ab

olute angles of generic support surfaces in the transverse plane

The absolute angular position of a seating support-surface in the transverse plane is defined as the ahgle
between thg +Y axis and the support surface ‘reference line measured in a clockwise direction using 360°
notation. The support surface reference line,“as specified in 5.4, extends from the SSGC in a manner [that

allows corr
specific su
measures g

blation between the support_surface angle and the body segment being supported. Detail§ on
pport surfaces are providedyin A.2.4. Figure 24 and 6.4.3.1 to 6.4.3.6 define absolute apgle
f common generic suppoft surfaces when measured in the transverse plane.

28
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90°

Key
1 [anterior support transverse angle (AS
2 |inferior support transverse angle (IS
3 |lateral support transverse angle (LS

4  medial support'transverse angle (MStang)
5 posterior.support transverse angle (PS

tang)

tang) tang)

tang)

NOTE  Some surfaces shown in Figure 24 have been.arbitrarily displaced from the SSRP for purposes of illustration.

Figure 24 — Examples of absolute angles of generic support surfaces,
measured in the transverse plane

6.4.3.1
anttrior support transverse.angle
AS, ng

angle in the XY plane-between the +Y axis and the AS support surface reference line for the releant anterior
support surface, assspecified in Annex A

Sed item 1 in Eigure 24.

6.4.3.2
inferior support transverse angle
Segh

angle in the XY plane between +Y axis and the IS support surface reference line for the relevant inferior
support surface, as specified in Annex A

See item 2 in Figure 24.

6.4.3.3
lateral support transverse angle
I-Stang

angle in the XY plane between the +Y axis and the LS support surface reference line for the relevant lateral
support surface, as specified in Annex A

See item 3 in Figure 24.
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6.4.3.4
medial support transverse angle
Mstang

angle in the XY plane between +Y axis and the MS support surface reference line for the relevant medial
support surface, as specified in Annex A

See item 4 in Figure 24.

6.4.3.5

posterior support transverse angle
I:"Stang
angle in the XY plane between +Y axis and the PS support surface reference line for the relevant posterior
support surface, as specified in Annex A

See item 5 |n Figure 24.
6.4.3.6

superior syipport transverse angle
SStang

angle in thg XY plane between the +Y axis and the SS support surface reference.life for the relevant supgrior
support surface, as specified in Annex A

NOTE ot shown in Figure 24.

7 Terms and definitions of body measures of a seated person

7.1 General

Definitions pf body measures make up the third component of the integrated measurement system. These
measures include absolute and relative angles of body segments and linear measures of a seated person.

7.1.1 Absplute and relative angle measures’of a seated person

Body segmgnts, anatomical landmarks;-anatomical rotation points (usually joint centres), and the location [of a
line on each body segment are definedfor those body segments critical to defining seated posture. Additipnal
body segments are included in Apnex C (informative) that may be used to specify angles of a person's trunk.
Lines joining defined body landmarks are used to specify the orientation of a body segment within the glpbal
coordinate pystem defined in-5:2. Measurements of deviations of body segment lines from the designated
reference gxis of the SSAS,) projected to the three defined orthogonal planes permit the measurement and
recording gf body segment angles. To improve accuracy, four joint centre points are calculated from| the
positions of|lanatomical landmarks. These joint centre calculations are specified in Annex B (normative).

In addition fo being-able to define the spatial orientation of body segments, it is clinically important to be able
to differentipte-between absolute and relative angles of body segments in each of the three planes, sagjttal,
frontal and ASY —Absotute-angtesof-bedysegmenis—refleetthe-orientationof-abody-segmentirnspace,
whereas relative angles reflect joint position or the angle between two body segments, usually adjacent.
Relative angles may be obtained by direct measurement or by calculation using absolute values for the
relevant body segments. The subscripts “sang”, “fang” and “tang” are used to identify body segment angles in

the sagittal, frontal and transverse planes, respectively.

NOTE Relative angles are defined for measurements only in the sagittal plane, as measures in the other two planes
are rarely used in practice. There will be cases involving severe orthopaedic deformities in which it might be appropriate to
measure relative angles in the frontal and transverse planes in addition to those in the sagittal plane.
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The second necessary component for the specification of support surfaces involves the use of linear body
measures. Linear measures of the body are defined using external or surface landmarks rather than the body
segment lines discussed in 7.1.1. This is required due to the importance of accounting for soft tissue when
performing these measures for accurate fit of seating supports.

7.2 Terms and definitions of body measures in the sagittal plane

7.21 Body segments and segment lines in the sagittal plane
Tables 1 and 2, and Figures 25 to 27, define the body segments and segment lines required fer't
body measures.

Table 1 — Terms and definitions of body segments and lines in the sagittal plane

he specified

Segment line term and Landmarks _ See Anatomical déscription of landark
definition defining the Figures 25, ) )
segment line 26 and 27 (all landmarks afe on the right side of the body)
Sagittal head line Tragion A The most anterior superior notch of the |ear, located
(pefpendicular to A-B) 9 at the uppériedge of the external auditory meatus
line]perpendicular to the line .
passing through the tragion Eye corner Br tateé'?grc]:grlr;(\a;e?;egﬁ dlo{g:(tac?c:r{tt::i)me eting of the
and eye corner PP y
Sagittal neck line (D-C) Lateral upper c A point located by calculation (see B.3) ahd projected
PY:|
line| passing through the lateral neck point to the lateral surface of the neck
upper and lower neck points Lateral lower 5 A point located by calculation (see B.4) aphd projected
inta
neck point to the lateral surface of the neck
Sagittal upper trunk line (J-D) Latekral I.c)\;\;er D See above
line| passing through the lateral neck poin
lower neck point and the iliac iliac crest.somt J The point at which the sagittal pelvic line[(see below)
cregt point P crosses the iliac crest
Sagittal pelvic line (M-J) ASIS L Most anterior—superior prominence of thg right ASIS
ling|perpendicular to the ASIS Bsis K The most posterior prominence on thg right PSIS
— PBIS line and passing adjacent to the sacrum
thorlcml:gh the lateral hip centre Lateral hio centre A point located by calculation (see B.2) and projected
P ointd P M to the lateral surface of the hip (approximated by the
P greater trochanter)
. . The point at which the sagittal pelvic ling| crosses the
lliac crest point J iliac crest
Sagittal trunk'line (M-D) Lateral lower
line|passing-through the lateral nef:kacentre D See above
lowerneck point and the lateral point
h|p onire r\nihf A r\nlr\l‘ located h\l calculatiaon /enn B_g_and projected
Lsitstrfl hip centre M to the lateral surface of the h|p (approximated by the
P greater trochanter)
Sagittal thigh line (M-N) LaFetr:I hip centre M See above
line passing through the lateral | PO
hip centre point and the lateral |Lateral femoral N Point at most lateral aspect of the lateral femoral
femoral condyle condyle condyle
Sagittal leg line (N-O) La:]%rall femoral N See above
line passing through the lateral condyle
:;‘ag:lcé}roalluzondyle and the lateral Lateral malleolus (0] Point at most lateral aspect of lateral malleolus
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Table 1 (continued)

point

point

Segment line term and Landmarks See Anatomical description of landmark
definiti defining the Figures 25,
efinition segment line 26 and 27 (all landmarks are on the right side of the body)

Sagittal foot line (P-Q) Lateral heel point p {Ete;se::hon of sagittal leg line and plantar surface of

line passing through the lateral € 1oo

heel and toe points Lateral toe point Q Lateral head of 5th metatarsal

Sagittal arm line (G-H) Lateral shoulder A point located by calculation as defined in B.5 and

line passing through the lateral |centre point? G E:?LeCtii thfﬁ;lantirfnigface of the humerus just

shoulder cefitre point and the bbb i

lateral humqral epicondyle. La.teral humeral H Most lateral aspect of lateral humeral epicondyle
epicondyle

Sagittal forearm line (H-I) La.teraldhlljmeral H See above

line passing|through the lateral epicondy’e

humeral epitondyle and the Lateral wrist point | Inferior aspect of styloid process-with forearm in full

lateral wrist point. ateralwrist po pronation

Sagittal hand line (I-DD) Lateral wrist point | See above

line passing|through the lateral Lateral hand

wrist point ahd lateral hand ateral han DD Lateral point of fifth metacarpal-phalangeal joint

@  Denotes|landmarks located by calculation, all others are located by palpation.

7.2.2 Seated reference position in the sagittal view

Figure 25 — Body segments and segment lines in the sagittal SRP
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£

Figure 26 — Sagittal head landmarks and segment line

Figure 27— Sagittal pelvis landmarks and segment lines

Table 2 — Orientation of body segments and segment lines in the sagittal SRP

Segment Body segment line | Location of axis Orientation to the Z axis Refer¢nce
of rotation in the SRP
degrees

Head perpendicular to A-B A 0 Figure 26
Neck D-C D 0 Figure 25
pper trunk J-D J 0 Figure 25
Pelvis M-J M 0 Figure 27
Trunk M-D M 0 Figure 25
Thigh M-N M 90 Figure 25
Leg N-O N 180 Figure 25
Foot P-Q P 90 Figure 25
Arm G-H G 180 Figure 25
Forearm H-1 H 90 Figure 25
Hand I-DD | 90 Figure 25
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7.2.3 Absolute angles of body segments in the sagittal plane

The angular position of a body segment in the sagittal (YZ) plane is defined as the angle between the vertical
+Z axis and the sagittal body segment line of that segment, as viewed from the person's right side and
measured in a clockwise direction. When body segments have right and left members, the left side is
measured as if viewed from the right. Figure 28 and 7.2.3.1 to 7.2.3.11 specify various absolute angle

measures in the sagittal plane.

NOTE In cases where a body segment has a deviation from the sagittal plane, sagittal angle measures are projected

to the sagittal plane.

Key

1 sagittal head angle 5
2 sagittal peck angle 6
3 sagittal yupper trunk angle 7
4  sagittal pelvic angle 8

sagittal trunk angle 9 sagittal arm angle
sagittal thigh angle 10 sagittal forearm angle
sagittal leg angle 11 sagittal hand angle

sagittal foot-angle

NOTE  Th|s figure illustrates absolute angles-of selected body segments positioned in an arbitrary orientation.

Figure 28 — Examples of)absolute angle measures of body segments in the sagittal plane

7.2.31
sagittal head angle
HD

sang

angular podition.of the head defined by the angle between the vertical axis, +Z, and the sagittal head line

See item 1 in Figure 28.

7.2.3.2
sagittal neck angle
NK

sang

angular position of the neck segment defined by the angle between the vertical axis, +Z, and the sagittal neck

line

See item 2 in Figure 28.
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3.3

sagittal upper trunk angle

UTK

sang

-1:2006(E)

angular position of the upper trunk segment defined by the angle between the vertical axis, +Z, and the

sag

ittal upper trunk line

See item 3 in Figure 28.

7.2.

3.4

sagittal pelvic angle
PEL

ang

rseng
Lilar position of the pelvis defined by the angle between the vertical axis, +Z, and the sagittal(pe

See item 4 in Figure 28.

NOTE Where item 5 is 0°, values between 0° and 90° represent anterior pelvic tilt and values between 2

repr

7.2.

bsent posterior pelvic tilt.

B.5

sagjttal trunk angle

TK

ang

angllar position of the whole trunk or torso defined by the angle between the vertical axis, +Z, and
trunk line

Se

item 5 in Figure 28.

7.23.6
sagjttal thigh angle

THI

ang
line

sang
Lilar position of the thigh segment defined by-the angle between the vertical axis, +Z, and the s

See item 6 in Figure 28.

7.2.

B.7

sagjttal leg angle

LG
ang

ang
Lilar position of the leg(segment defined by the angle between the vertical axis, +Z, and the sag

See item 7 in Figure-28!

7.2,

ang
line

3.8

sagjttal foot‘angle
FTSL

ng
Lilar ‘position of the foot segment defined by the angle between the vertical axis, +Z, and the

Ivic line

70° and 360°

the sagittal

agittal thigh

ittal leg line

sagittal foot

See item 8 in Figure 28.

7.2.

3.9

sagittal arm angle

ARM

sang

angular position of the upper arm segment defined by the angle between the vertical axis, +Z, and the sagittal
arm line

See item 9 in Figure 28.

©Is
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7.2.3.10
sagittal forearm angle
FARMg g

angular position of the forearm segment defined by the angle between the vertical axis, +Z, and the sagittal
forearm line

See item 10 in Figure 28.

7.2.3.11
sagittal hand angle
HN

sang
angular podition of the hand segment defined by the angle between the vertical axis, +Z, and the sagittal-fjand
line

See item 11 in Figure 28.

7.2.4 Relative angles of body segments in the sagittal plane

Relative angles of body segments are defined as the angle formed between two_body segments, usdally
adjacent segments, measured on the anterior/superior side of the relative segments/ Relative angles between
body segments reflect a static joint position and posture. Figure 29, Table 3 and 7.2.4.1 to 7.2.4.10 specify
commonly ysed relative angles of body segments.

1 -
N,

]

=~

'l d

Key

1 head to neck angle 4  pelvic to thigh angle 7 arm to forearm angle
2 neck to upper trunk angle 5 thigh to leg angle 8 forearm to hand angle
3 upper trunk to pelvic angle 6 leg to foot angle

Figure 29 — Examples of commonly used relative angles in the sagittal SRP
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Table 3 — Commonly used relative angles and values in the sagittal SRP

Segments Segment lines? Location of axis® Relative angle value in
the SRP
degrees

Head to neck D-C and perpendicular to A-B C 180
Neck to upper trunk D-C and J-D D 180
Upper trunk to pelvic J-D and M-J J 180
Pelvic to thigh M-J and M-N M 90
Thigh to leg M-N and N-O N 270
Leg to foot N-O and P-Q (0] 90
Arm to forearm G-H and H-I H 90
Forearm to hand H-l and |I-DD | 180

8 See Table 1 and Figures 25, 26 and 27 for more information.

7.2.?.1
sagjittal head to neck angle
(HD'NK)sang

ang|e formed between the sagittal head line and the sagittal neckiline
Segitem 1 in Figure 29.

7.2.?.2
sagjttal neck to upper trunk angle
(NK-UTK)Sang

angl|e formed between the sagittal neck line and the sagittal upper trunk line
See item 2 in Figure 29.
7.2,

3
sagrttal upper trunk to pelvislangle
(UTK-PS)sang

ang|e formed between the'sagittal upper trunk line and the sagittal pelvic line

See item 3 in Figure29.

7.24.4
sagjittal pelvis‘to thigh angle
(PS THI)sang

ang|eformed between the sagittal pelvic line and the sagittal thigh line

See item 4 in Figure 29.

7245
sagittal trunk to thigh angle
(TK-THI)s,,g

angle formed between the sagittal trunk line and the sagittal thigh line

NOTE Not shown in Figure 29.
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7.24.6
sagittal thi

gh to leg angle

(THI-LG)sang
angle formed between the sagittal thigh line and the sagittal leg line

See item 5

7.24.7

in Figure 29.

sagittal leg to foot angle

(LG-FT)gan

9

angle formqd-between-the-sagittaHeg-lineand-the-sagittal-feotline

See item 6

72438
sagittal tru
(TK-ARM)

n Figure 29.

Ek to arm angle
ng

angle formgd between the sagittal trunk line and the sagittal arm line

NOTE ot shown in Figure 29.

7.24.9

sagittal arm to forearm angle

(ARM-FAR

Vl)sang

angle formgd between the sagittal arm line and the sagittal forearm line

See item 7

7.2.4.10

n Figure 29.

sagittal forearm to hand angle

(FARM-HN
angle forme

See item 8

7.2.5 Lin

D)sang
d between the sagittal forearm line and;the sagittal hand line

n Figure 29.

ar measures of body segments in the sagittal view

Linear meapures of the body are.defined using external or surface landmarks rather than the body segment
lines defingd in 7.2.1. This is-required due to the importance of accounting for soft tissue when performing
these meadures for accurate)fit of seating supports. Figure 30 and 7.2.5.1 to 7.2.5.13 define linear measiires
in the sagittal view commeonly used for seated postural assessment.

38
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Key|
1 |maximum sitting height 6 foot depth A\ occiput height
2 |elbow height 7  trunk depth 12 forearm length
3 [thigh clearance 8 occiput depth 13 ischial depth
4  |buttock/thigh depth 9 lumbar curve depth
5 |lower leg length 10 thoracic curve depth

Figure 30 — Linear measures in sagittal view

7.2p.1

maximum sitting height
SH
vertjcal distance from a horizental sitting surface to the highest point of the head

Segitem 1 in Figure 30.

NOTE Same asdS077250:1996, 4.2.1, sitting height (erect).

7.25.2
elbow height;right or left
EHg, EH}\

vertjcaldistance from a horizontal sitting surface to the lowest bony point of the elbow

See item 2 in Figure 30.
NOTE This is similar to ISO 7250:1996, 4.2.5, elbow height, sitting.
7.2.5.3

thigh clearance, right or left
THCg, THC

vertical distance from the sitting surface to the highest point on the thigh
See item 3 in Figure 30.

NOTE Same as ISO 7250:1996, 4.2.13, thigh clearance.
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7.25.4
buttock/thi
BDg, BD,

gh depth, right or left

horizontal distance from the most posterior point of the buttocks to the popliteal fossa, measured parallel to
the sagittal thigh line and perpendicular to the X axis

See item 4 in Figure 30.

NOTE This is equivalent to ISO 7250:1996, 4.4.6, buttock-popliteal length (seat depth).

7.2.5.5

lower leg Iéngth, right or left

LLg, LL

maximum distance from the inferior surface of the thigh immediately behind knee to the inferior surface of the
heel measured parallel to the sagittal leg line

See item 5 |n Figure 30.

NOTE This is similar to ISO 7250:1996, 4.2.12, lower leg length (popliteal height).

7.2.5.6

foot depth/ right or left

FDg, FD_

maximum distance from rear of the heel to tip of the longest toe; measufed parallel to the sagittal foot line

See item 6 |n Figure 30.

7.2.5.7

trunk depth

TD

maximum depth of the torso from the most posteriar)point of the thorax to the most anterior point of| the
sternum megasured perpendicular to the sagittal trunk line

See item 7 |n Figure 30.

7.2.5.8

occiput depth

oD

maximum distance from the most’posterior point of the thorax to the occipital protuberance on postérior
surface of Head

See item 8 |n Figure 30.

NOTE There will:bé times when it is important to differentiate an occipital position forward of the thorax frgm a
position behind thethorax, in order to accomplish this, when head is anterior to trunk, value is positive, when head is
posterior to tfunk, ‘value is negative.

7.25.9

occiput height

OH

distance from the seat support reference plane to the lowest point of the occipital protuberance measured
parallel to the sagittal trunk line

See item 11 in Figure 30.
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7.2.5.10

lum

bar curve depth

LCD
distance from the most posterior point of the buttocks to the spinous process of the most anterior point of the
lumbar spine measured perpendicular to the sagittal trunk line

See item 9 in Figure 30.

NOTE

There will be times when it is important to differentiate a lumbar position forward of the buttocks from a

position behind the buttocks. In order to accomplish this, when lumbar curve is anterior to buttocks, value is positive, when
lumbar curve is posterior to buttocks, value is negative.

7.25.11
thoracic curve depth

TC

distance from the most posterior point of the buttocks to the most posterior point ef .the thora

per
See

NOT
posi

endicular to the sagittal trunk line

item 10 in Figure 30.
E There will be times when it is important to differentiate a thoracic position forward of the but
ion behind the buttocks, in order to accomplish this, when thoracic curvelis anterior to the posterior g

buttpcks, value is positive, when thoracic curve is posterior to the posterior surface of the buttocks, value is ng

7.2.
fore
FLR

max
See
7.2.
isc

IDg
dist

measured

tocks from a
urface of the
gative.

5.12

arm length, right or left

, FL

imum distance from the most posterior point of the elbow to the styloid process of the wrist

item 12 in Figure 30.

A3

ial depth, right or left

ID.
hnce from the most posterior point’of the buttocks to the most anterior point of the ischiump measured

parallel to the sagittal thigh line and perpendicular to the X axis

See

7.3

7.3.

Tab)
bod

item 13 in Figure 30.
Terms and definitions of body measures in the frontal view

I Body segments and segment lines in the frontal view

es 4 anéh5, and Figures 31 and 32, define the body segments and segment lines required for
y measures in the frontal plane.

the defined
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Table 4 — Terms and definitions of body segments and lines in the frontal plane

Segment line term and definition Landmarks See Anatomical description of landmark
defining the Figures 31
segment line and 32
Frontal head line (perpendicular to Bg-B,) Right eye corner Br Lateral corner of the right eye formed by the
meeting of the upper and lower eyelids
line perpendicular to the line passing between (ectocanthus)
the right and left eye corners
Left eye corner B Lateral corner of the left eye formed by the
meeting of the upper and lower eyelids
(ectocanthus)
Eye corner midpoint B Midpoint of line Bg-B|
Frontal neck|line (D-C) Upper neck point? C The calculated upper neck centré (see [B.3)
. . projected to the anterjor surface
Ime_a passing t1rqugh the upper and lower neck (approximately at the base of the nose)
points (appfoximately base of nose to
suprasternal fotch) Lower neck point2 D The calculated lower neck-centre (see [B.4)
projected horizontally. t6ythe anterior surface
(just above the suprasternal notch)
Frontal trunk line (X-U) Upper sternal notch U Superior margin of the sternum (suprastgrnal
notch
line passing fhrough the upper sternal notch )
and the ASIS|midpoint ASIS midpoint? X Midpoint~of the line between the right ASIS
andd{eft ASIS
Frontal sterrqum line (V-U) Upper sternal notch See/above
line passing fhrough the upper sternal notch | Lower sternal notch Point at inferior margin of sternum
and the lower] sternal notch
Frontal pelvik line (perpendicular to Lg-L,) Right ASIS b The most anterior-superior prominence of the
right anterior superior iliac spine projected to
line perpendigular to the line passing through the anterior surface of the body
the right ASI$ and left ASIS, passing through
the ASIS midpoint Left ASIS L The most anterior-superior prominence of the
left anterior superior iliac spine projectefl to
the anterior surface of the body
ASIS midpeint X Midpoint of the line between the right ASIS
and left ASIS (Lg-L,)
Frontal leg lipe (Yg-Zg, Y| -Z,) Anterior knee point Yr YL Midpoint between medial and lateral femoral
condyles projected to anterior surface of| the
line connectipg the anterior knee and ankle knee (approximately mid-patellae)
points
Anterior ankle point Zr Z, | Midpoint between lateral and medial malleoli
projected to the anterior surface of the ankje
Frontal foot [line (perpendicularto BBgr-AAR, [ Medial foot point BBgr BB_ |Inferior border of the head of the| 1st
BB -AA)) metatarsal
line perpendigular to the. line passing through Lateral foot point AAR AAL Inferior border of the head of the |5th
the medial afd lateral-foot points (on plantar metatarsal
surface of thg foot)
Frontal arm line(Tg-Wg, T.-W|) Right and left anterior| Tg T_ Front of the shoulder at the bicipital grooye —
shewlder-points left-and-right-armms
line passing through the anterior shoulder and ~ i
elbow points Anterior elbow point Wr W_ [ Midpoint between medial and lateral humeral
epicondyles in the cubital fossa
Frontal hand line (perpendicular to DDg-FFR, | Lateral hand point DDgr DD, | Lateral point of the fifth metacarpal-phalangeal
DD, -FF,) joint
line perpendicular to the line passing through | Medial hand point FFr FF_ | Medial point of the second metacarpal-
the lateral and medial hand points at the level phalangeal joint
of the superior hand points (EEg, EE, ) Superior hand point EEr EE_ | Base of the third metacarpal phalangeal joint
(centre of rotation for the hand segment)

@  Denotes landmarks located by calculation.

All others are located by palpation.
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7.3.2 Seated reference position in the frontal plane

] l
“.

y Z.
oo e *O
AA; | BBy BB, |AA,

Figure 31-——Body segments and segment lines in the frontal SRP

Figure 32 — Frontal pelvic line
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Table 5 — Body segment lines in the frontal SRP

Segment Body seament line? Location of axis of Orientation to the +Z axis
9 yseg rotation? in the SRP
degrees
Head perpendicular to Bg-B midpoint of Bg-B, line 0
Neck D-C D 0
Trunk X-U X 0
Sternum V-U \Y 0
Pelvis perpendicular to Lg-L_ X 0
Yr-ZR Yr 180
Leg
Y -Z, YL 180
perpendicular to AA -BB midpoint of AA-BB lines 0
Foot lines (right and left) (right and left) 0
Tr-Wg Tr 180
Arm
TL-W, T 180
Hand perpendicular to DD - FF EER 0
an i i
lines (right and left) EEL 0
@  See Table 4 and Figures 31 and 32 for more information.

7.3.3 Absplute angles of body segments in the frontabplane

The angulaf position of a body segment in the frontal'(ZX) plane is defined as the angle between the verical
+Z axis and the frontal body segment line of that segment, as viewed from the person's front and measuregd in
a clockwisq direction. Figure 33 and 7.3.3.1 t0.7:3.3.9 specify various absolute angle measures in the frgntal

plane.

NOTE Inh cases where a body segmenthas a deviation from the frontal plane, frontal angle measures are projectgd to

the frontal pl@ine.
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Key|
1 [frontal pelvic angle 3 frontal foof angle (R) 5 frontal hand angle (L and R)
2 |frontal leg angle (L) 4 frontal arm angle (L and R) 6 frontal sternal angle

Figure 33 —(Examples of absolute angles of the body in the frontal plane
7.3.1
frontal head angle
HDfang

angllar position 'of the head segment defined by the angle between the vertical axis, +Z, and the frontal head
line

NOTE Not shown in Figure 33.

7.3.3.2
frontal neck angle
NKfang

angular position of the neck segment defined by the angle between the vertical axis, +Z, and the frontal neck
line

NOTE Not shown in Figure 33.
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7.3.3.3

frontal sternal angle

STfang

angular position of the sternal segment in the frontal plane, defined by the angle between the vertical axis, +Z,
and the frontal sternal line

See item 6

7.3.3.4

in Figure 33.

frontal pelvic angle

PELtang

angular pos
See item 1

NOTE 1
left, (right ob

7.3.3.5
frontal trun
TKfang
angular pog
line

NOTE )

7.3.3.6
frontal leg
I-Gfamg

angular pos
leg line

See item 2

7.3.3.7
frontal foo
|:Tfang
angular pos
line

See item 3
7.3.3.8

frontal arm
ARMfang

ition of the pelvis defined by the angle between the vertical axis, +Z, and the frontal pelvic line
n Figure 33.
'his term is also referred to as pelvic obliquity. Values between 270° and 360° represent right ASIS lower

iquity) values between 0° and 90° represent left ASIS lower than right (left obliquity).

k angle

ition of the trunk segment defined by the angle between the verticalaxis, +Z, and the frontal t

ot shown in Figure 33.

angle

ition of the lower leg segment defined by the angle between the vertical axis, +Z, and the frg

n Figure 33.

angle

ition of the foot segment defined by the angle between the vertical axis, +Z, and the frontal

n Figure 33.

angle

angular pog

than

unk

ntal

foot

ntal

ition of the upper arm segment defined by the angle between the vertical axis, +Z, and the fra

arm line

See item 4 in Figure 33.

7.3.3.9
frontal han
HNfang

d angle

angular position of the hand segment defined by the angle between the vertical, +Z, axis and the frontal hand

line

See item 5 in Figure 33.
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7.3.4 Linear measures of the body in the frontal view

Linear measures of the body are defined using external or surface landmarks rather than the body segment
lines defined in 7.3.1. This is required due to the importance of accounting for soft tissue when performing
these measures for accurate fit of seating supports. Figure 34 and 7.3.4.1 to 7.3.4.18 specify examples of
linear measures of the body in the frontal view. For defining widths for body positions outside the SRP, it is
necessary to take projections from the specified surface landmarks along the Y axis. A width measure is the
minimum distance between these two projections.

T F *
' S
’ - r\*
E i
I
i X . !\} R
l‘s\ 1y K ('o
I" I o
o
B o i
L |
-«
< I
Key|
1 |knee width 5 waist width 9 external foot width 13 axilla height
2 |head width 6 hip width 10 internal foot separation 14 scapula height
3 |shoulder width 7 external knee width 11 shoulder height 15 PSIS height
4 |chest width 8 internalKnee separation 12 occiputto C7 16 sternal length
Rigure 34 — Examples of linear measures in frontal view
7.3.4.1
knee width
Kn
ma)imum width of the knee measured at the level of the femoral condyles
Sed item 1 in Figure 34.
7.3.4.2
head width
HdW

maximum width of head above the ears
See item 2 in Figure 34.

7.3.43

shoulder width

SwW

maximum width of the shoulders taken from the outer borders of the upper arms with the arms at the sides

See item 3 in Figure 34.
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7.3.4.4

chest width

cw
width of the

torso measured at the midpoint between the upper and lower sternal notches

See item 4 in Figure 34.

7.345

waist width

ww

width of the waist measured at the level of the umbilicus

See item 5 |n Figure 34.

7.3.4.6

hip width

Hiw

width of the| hips including soft tissue measured at the level of the greater trochanters

See item 6 |n Figure 34.

7.34.7

thigh width

™W

maximum width of the lower body measured at the widest point along.the thighs

NOTE Not shown in Figure 34.

7.3.4.8

external krjee width

EKnW

distance between the lateral surfaces of the knees measured at the lateral femoral condyles
See item 7 |n Figure 34.

7.349

internal knpe separation

IKnS

distance between the medial surfacés of the knees measured at the medial femoral condyles
See item 8 |n Figure 34.

7.3.4.10

external fopt width

EFW

distance bgtween the outer borders of the left and right feet, measured at most anterior-lateral poin
forefoot

See item 9 in Figure 34.

7.3.4.11

internal foot separation

IFS

on

distance between the inner borders of the left and right feet, measured at most anterior-medial point on

forefoot

See item 10 in Figure 34.
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7.3.4.12

shoulder height

SHR, SH_

distance from the sitting surface under buttocks to each acromion process, measured parallel to the sagittal
trunk line and perpendicular to the X axis

See item 11 in Figure 34.
NOTE 1 Shoulder height may be measured left and right.

NOTE 2 This term is similar to ISO 7250:1996, 4.2.4, shoulder height, sitting.

7.3.|4.13

occjput to C7
OoCY
distgnce between occipital protuberance and C7 measured parallel to the sagittal trunk line and pgrpendicular
to the X axis

Sed item 12 in Figure 34.

7.3.4.14
axilla height
AxHg, AxH_

distgnce from the sitting surface under buttocks to the axilla medsured parallel to the sagittal trynk line and
perpendicular to the X axis

Sed item 13 in Figure 34.

NOTE Axilla height may be measured left and right.
7.3.4.15

scapula height

ScapHg, ScapH,_

distgnce from the sitting surface under.buttocks to the inferior angle of the scapula measured p4drallel to the
sagjttal trunk line and perpendicular to.the X axis

Sed item 14 in Figure 34.

NOTE Scapula height may‘be measured left and right.

7.3.4.16

PSIB height
PSISHR, PSISH,
distance from_tRe-sitting surface under buttocks to the PSIS measured parallel to the sagittal trynk line and
perpendicularto the X axis

Sed item_15 in Figure 34.

NO FoIS helgnt imay be measured lett and rignt.

7.3.4.17

occipital protuberance to vertical centreline

OtoC

horizontal distance from the occipital protuberance to the back support vertical centreline
7.3.4.18

sternal length

SternL

distance from the lower sternal notch to the upper sternal notch

See item 16 in Figure 34.
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7.4 Terms and definitions of body measures in the transverse plane

7.41

Body segments and segment lines in the transverse plane

Tables 6 and 7, and Figures 35 and 36, specify the body segments and segment lines required for the defined
body measures in the transverse plane.

Table 6 — Terms and definitions of body segments and lines in the transverse plane

Landmarks See
Segmentti retefiniti tefii : Fi 35 A et oy Ftamrd .
segment line and 36
Transverse|head line (perpendicular to AR The most anterior superior notch-of_the fight
Ar-A)) Right tragion ear, located at the upper edge of thé external
line perpendlicular to the line connecting auditory meatus
the right and left Tragions at the midpoint AL The most anterior superior*notch of the|left
of this line Left tragion ear, located at the uppér\edge of the external
auditory meatus
Transverse|trunk/shoulder line Right Acromion Rr The most anterior-lateral prominence of|the
(perpendicular to Rg-R|) Point right acromion process
line perpendicular to the line passing Left acromion R The most anterior lateral prominence of|the
through the Jright and left acromion points oint left acremion process
at the midpqint of this line P
Transverse| pelvic line (perpendicular to Right ASIS Lr The.most anterior-superior prominence off the
Lr-Ly) right anterior superior iliac spine
line perpendicular to the line passing L. The most anterior-superior prominence of| the
through the| right and left ASIS's at the Left ASIS left anterior superior iliac spine
midpoint of this line
Transverse|thigh line (Lg-Ng; L{-N|): L
) ) g (LaNgi LN ASIS L See above
line passing through the ASIS and Lr
superior knge point . Nr Midpoint between medial and lateral femjoral
Superiorknee . .
. N condyles projected to the superior surfacg of
point L
the knee
Transverse|foot line (Or-Sg; O.-S\): Anterior ankle Or Midpoint of line between malleoli projectefl to
line passing through the anterior ankle point o} anterior surface of ankle joint
point and thp superior toe point Superior toe SR Midpoint between base of 2nd and |3rd
point S metatarsal heads
Transverse|forearm line (CCgylly; Anterior elbow CCr Midpoint on line between medial and lateral
CC-llL): point ccL humeral epicondyles in cubital fossa
Ilngntpa:gltnhg:throughrth? tantgr:ltor elbow Superior wrist lIr Midpoint between ulnar and radial stylpids
pointa P SUPETIoRWIISt pol P oint I with fully pronated forearm projected| to
P L superior surface of wrist
Transverse|hand line (lIg-EEg; Il -EE,| ): [ Sunerior wrist llig
. . - - T See above
line passing through the superior wrist point I
and hand points S or hand EE
uperior han R Base of the third finger (3rd MCP joint)
point EE,
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© 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=711658b3d51ade85ca63d73becdfea11

ISO 16840-1:2006(E)

7.4.2 Seated reference position in the transverse plane

Body segments in Figure 35 are shown in the SRP, except the upper body which has been displaced
posteriorly so pelvic landmarks can be seen.

Figure 35 — Body-segments and lines in the transverse SRP

Figure 36 — Transverse pelvic line
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Table 7 — Orientation of body segments and segment lines in the transverse SRP

Location of the axis of Orientation to the Y axis in
Segment Body segment line? rotation? the SRP
degrees
Head perpendicular to Ag-A_ ARr-A_ midpoint 0
Trunk/shoulder perpendicular to Rg-R| Rgr-R| midpoint 0
Pelvis perpendicular to Lg-L| X 0
LRr-IN L U
Thigh RTR R
L -Np L, 0
Ogr-S o 0
Foot ROR R
O.-S. (o)} 0
CCgr-llg Rr 0
Fprearm
CC-lI. R 0
lir-EE Il 0
Hand RTR R
Il -EE_ I 0
@8  See Table 6 and Figures 35 and 36 for more information.

7.4.3 Abspolute angles of body segments in the transverse plane

The angulaf position of a body segment in the transverse (XY)\plane is defined as the angle between thg +Y
axis and th¢ transverse body segment line of that segment,-as viewed from the person's top and measuregd in
a clockwis¢ direction. Figure 37 and 7.4.3.1 to 7.4.3.7\specify various absolute angle measures in|the

transverse plane.

NOTE In cases where a body segment has a deviation from the transverse plane, transverse angle measureg are
projected to fhe transverse plane.

52
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L
Key
1 [transverse head angle 4 transverse thigh angle 7 transverse hand angle
transverse trunk angle 5 transverse foot angle
3 |transverse pelvic angle 6 transverse forearm angle
Figure 37 — Examples of absolute angles’of the body segment measures in the transverse plane
7481
tranjsverse head angle
HD ng

angllar position of the head segment defined by the angle between the +Y axis and the transverseg head line
Segitem 1 in Figure 37:

74B.2
transverse trunk-angle
TKibng
angplar, position of the trunk segment defined by the angle between the +Y axis and the| transverse
trunk/shoulder line

See item 2 in Figure 37.

7433
transverse pelvic angle
PELang

angular position of the pelvis defined by the angle between the +Y axis and the transverse pelvic line
See item 3 in Figure 37.

NOTE This term is also referred to clinically as pelvic rotation. Values between 0° and 90° represent rotation towards
the right and values between 270° and 360° represent rotation towards the left.
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7.4.3.4
transverse
THItang

thigh angle

angular position of the thigh defined by the angle between the +Y axis and the transverse thigh line

See item 4

7.43.5
transverse
|:Ttang

angular posit

Seeitem 5

7.4.3.6
transverse
FARMtang

angular pog
See item 6
7.43.7

transverse
H Ntang

angular pog

Seeitem 7

7.4.4 Linear measures of the body in the transverse view

Linear mea
lines defing
these meas
measures (
plane, whic
this view, it
plane. The

in Figure 37.

foot angle

n Figure 37.

forearm angle

ition of the forearm defined by the angle between the +Y axis and the transverse forearm line

n Figure 37.

hand angle

ition of the hand defined by the angle between the +Y axisyand the transverse hand line

n Figure 37.

sures of the body are defined using external or surface landmarks rather than the body segn
d in 7.4.1. This is required due to the€,importance of accounting for soft tissue when perforn
ures for accurate fit of seating supports. Figure 38 and 7.4.4.1 to 7.4.4.3 specify examples of li
f the body in the transverse view. Measures 7.4.4.1 and 7.4.4.2 are taken from the midsag
h is a YZ plane passing through*the midpoint between the right and left ASIS. For all measure
is necessary to take projections from the specified surface landmarks parallel with the midsag
measure is the minimum distance between these two projections.

nent
ning
hear
ittal
s in
ittal
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Key|
1 |medial knee to centreline 3 maximum lower body width
2 |lateral knee to centreline A midsagittal plane

a  If measures are to the left of line A, they will be negative.

Figure 38 — Examples of linear‘body measures in the transverse view

7441

medlial knee to centreline, right and(left
MKnC-R, MKnC-L

distance to the right or left fromithe medial surface of knee to the midsagittal plane, measured at medial
fempral condyle parallel to X axis

See item 1 in Figure 38,

NOTE This dimensien can be measured for right and left knees.

7.44.2

lateral knee.to’centreline, right and left
LKnC-R,LKnC-L

distance\to the right or left from the lateral surface of the knee to the midsagittal plane, measured 3t the lateral
fempral'condyle parallel to X axis

See item 2 in Figure 38.

NOTE This dimension can be measured for right and left knees.
7443

maximum lower body width

MLB,,

maximum distance between the most lateral part of the left lower body and the most lateral part of the right
lower body measured parallel to the X axis of the seat

See item 3 in Figure 38.
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Annex A

(normative)

Definition of reference lines for common seating support surfaces

A.1 General principles

Determinati
support sur
geometric ¢
correlated |

Tables A.1,
line in the
Figures A.1
support sur]

A.2 Terms and definition of support surface reference lines

A.2.1 Gern

The definiti
6.2.4,6.3.4
A.2 and A.3

pn of an absolute angle of a support surface requires the identification of a reference line on the
face to which the angle can be measured. This reference line extends from the support'surface
entre in a direction which allows measurement of the support surface angle so that”it can be
ith the absolute angle of the body segment it supports.

A.2 and A.3 specify the support surface, body segment supported, absolute, angle of the refergnce
SSRP, and the typical angular ranges for each support surface, in each of the three plapes.
A.2 and A.3 provide illustrations showing the reference line orientation_.in the SSRP for typical

bns for posterior, anterior, inferior, superior, lateral”and medial support surfaces as specified in
and 6.4.3 apply equally to the absolute angles of specific support surfaces listed in Tables [A.1,
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A.2.2 Sagittal reference lines

Table A.1 — Orientation of support surface reference lines in the sagittal SSRP

Support surface Supported body | Absolute angle in Range of typical Figure A.1
segment SSRP angles reference
degrees degrees
Posterior head Head 0 300 to 20 1A
Lateral head Head 90 70 to 110 1B
Anterior head Head 0 300 to 20 1€
Back Trunk 0 300 to 20 2
Lateral trunk Trunk 90 70 to 110 3A
Anterior trunk Trunk 0 300 to 20 3B
Posterior pelvic Pelvis 0 300 to 20 4A
Lateral pelvic Pelvis 90 70 to(110 4B
Anterior pelvic Pelvis 0 300to 20 4C
Seat Pelvis/thigh 90 70 to 110 5
Lateral thigh Thigh/knee 90 30 to 110 6A
Medial thigh Thigh/knee 90 30 to 110 6B
Superior thigh Thigh 90 30 to 110 6C
Anterior leg Leg/knee 180 160 to 225 7A
Medial leg Leg 180 90 to 225 7B
Lateral leg Leg 180 90 to 225 7C
Posterior leg Leg 180 90 to 225 7D
Inferior foot Foot 90 60 to 160 8A
Lateral foot Foot 90 60 to 160 8B
Medial foot Foot 90 60 to 160 8C
Superior foot Foot 90 60 to 160 8D
Inferior forearm Forearm 90 30to 110 9A
Superior forearm Forearm 90 30 to 110 9B
Medial forearm Forearm 90 30to 110 9C
Lateralforearm Forearm 90 30to 110 9D
NOTE All values are in degrees using the 360° measurement method defined in 5.2.3. All sagittal absolute angles are
referenced to the +Z axis.
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Key
1A
1B
1C

3A
3B
4A
4B
4C
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270°

00
360°

90°

LA

180°

8B, C
postdrior head 5 seat 8A inferior foot
laterdl head 6A lateral thigh 8B lateral foot
anterfor head 6B medial thigh 8C medial foot
back 6C superior thigh 8D superior foot
latergl trunk 7A anterior leg 9A inferior forearm
anterfor trunk 7B medial leg 9B superior forearm
postdriorpelvis 7C lateral leg 9C lateral forearm
lateral pelvis 7D posterior leg 9D medial forearm

anterior pelvis

Figure A.1 — lllustrations of the orientation of reference lines of typical support surfaces
as viewed in the sagittal plane
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Table A.2 — Orientation of support surface reference lines in the frontal SSRP

Support surface Supported body Absolute angle Range of typical Figure A.2
segment in SSRP values reference
degrees
Posterior head Head 0 340 to 20 1A
Lateral head Head 0 340 to 20 1B
Anterior head Head 0 340 to 20 1Q
Back Trunk 0 330 to 30 2N
Lateral trunk Trunk 0 330 to 30 2B
Anterior trunk Trunk 0 315t0 45 2Q
Posterior pelvic Pelvis 0 330 to 30 3A
Lateral pelvic Pelvis 0 330t0)30 3B
Anterior pelvic Pelvis 0 330 to 30 3G
Seat Pelvis/thigh 0 330 to 30 4
Medial thigh Thigh 0 330 to 30 5A
Lateral thigh Thigh 0 330 to 30 5B
Superior thigh Thigh 0 330 to 30 50
Posterior leg Leg 180 150 to 210 6A
Medial leg Leg 180 150 to 210 68
Lateral leg Leg 180 150 to 210 60
Anterior leg Leg/knee 180 150 to 210 6D
Inferior foot Foot 0 330 to 30 A
Lateral foot Foot 0 330 to 30 7B
Medial foot Foot 0 330 to 30 7Q
Superior foot Foot 0 330 to 30 70
Inferior forearm Forearm 0 330 to 30 8A
Superior forearm Forearm 0 330 to 30 8B
Lateral forearm Forearm 0 330 to 30 8@
Medial forearm Forearm 0 330 to 30 80
Posterior arm Arm 180 150 to 210 9A
Lateral arm Arm 180 150 to 210 9B
Medial arm Arm 180 150 to 210 9C
Anterior arm Arm 180 150 to 210 9D

NOTE
referenced to the +Z axis.

All values are in degrees using the 360° measurement method defined in 5.2.3. All frontal absolute angles are
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Key
1A
1B
1C
2A
2B
2C
3A
3B
3C
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OO
360°

lateral head

back
lateral trunk

postgriof_ head 4 seat 7A inferior foot 9A posterior arm
5A medial thigh 7B lateral foot 9B lateral arm

anterior head 5B lateral thigh 7C medial foot 9C medial arm
5C superior thigh 7D superior foot 9D anterior arm
6A posterior leg 8A inferior forearm

anterior trunk 6B medial leg 8B superior forearm

posterior pelvis 6C lateral leg 8C lateral forearm
6D anterior leg 8D medial forearm

lateral pelvis
anterior pelvis

Figure A.2 — lllustrations of the orientation of reference lines of typical support surfaces

as viewed in t

he frontal plane
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Table A.3 — Orientation of support surface reference lines in the transverse SSRP

Seat support Supported body Absolute angle Range of typical Figure A.3
surface segment in SSRP values reference
degrees degrees
Posterior head Head 0 315t0 45 1A
Lateral head Head 0 315 to 45 1B
Anterior head Head 0 315 to 45 1C
Back support Trunk 0 315t045 2A
Lateral trunk Trunk 0 315 to 45 2B
Anterior trunk Trunk 0 4510 135 2C
Posterior pelvic Pelvis 0 31510 45 3A
Lateral pelvic Pelvis 0 315 t0.45 3B
Anterior pelvic Pelvis 0 315 to 45 3C
Seat support Pelvis/thigh 0 31510 45 4
Lateral thigh Thigh 0 31510 45 5A
Medial thigh Thigh 0 315to0 45 5B
Superior thigh Thigh 0 315to0 45 5C
Anterior leg Leg/knee 0 315t0 45 6
Posterior leg Leg 0 31510 45 7A
Medial leg Leg 0 31510 45 7B
Lateral leg Leg 0 315t0 45 7C
Inferior foot Foot 0 315t045 8A
Lateral foot Foot 0 315t045 8B
Medial foot Foot 0 315t045 8C
Superior foot Foot 0 31510 45 8D
Inferior forearm Forearm 0 270 to 90 9A
Superior forearm Forearm 0 270 to 90 9B
Lateral{forearm Forearm 0 270 to 90 9C
Medial forearm Forearm 0 270 to 90 9D

NOTE

angles are referenced to the +Y axis

All values are in degrees using the 360° measurement method defined in 5.2.3. All transverse absg

olute
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