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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

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

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

ISO 16840-1 was prepared by Technical Committee ISO/TC 173, Assistive products for persons with disability,
Subcommittee SC 1, Wheelchairs.

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

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

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

— Part 3: Determination of static, impact and repetitive load strengths for postural support devices
The following parts are under preparation:
— Part 4: Seating systems for use in motor vehicles

— Part 5: Determination of pressure relief characteristics of seat cushions intended to manage tissue
integrity

© 1SO 2006 — All rights reserved
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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 the seated person, as well as the orientation, location and linear measures of the person's seating support
- surfaces.

However, there has been tremendous variation in the use of the terminology and definitions related to the
clinical measures of a seated individual. Standard definitions and terms are lacking for communicating critical
postural information and support surface parameters in a way that is uniformly useful to service providers,
researchers, manufacturers, wheelchair users and purchasers when selecting and providing wheelchair
seating devices.

The purpose of this part of 16840 is to specify standardised geometric terms and definitions for describing and
quantifying a person’s anthropometric measures and seated posture, as well as the spatial orientation and
dimensions of a person’s seating support surfaces. This also allows for the systematic monitoring of a
person's seated posture change over time.
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INTERNATIONAL STANDARD ISO 16840-1:2006(E)

Wheelchair seating —

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

1 Scope

This 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 recording of a person's posture while
seated in a wheelchair;

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

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

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

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

2 General terms and definitions

21

absolute angle

angle 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
vertical 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
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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 dimension of a seating support surface measured in the Z direction on a line parallel to the support
surface reference 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

© 1SO 2006 — All rights reserved
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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

axis system used to define the orientation, location and linear dimensions of seating support surfaces
212

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

See Figure 3.

’

a) Asymmetric contoured surface b) Planar surface
Key
1 line along the contoured surface
2 support surface 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
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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.

1

a) Symmetrical contoured b) Asymmetrical contoured c) Planar surface
support surface support surfaces

Key

1 support surface 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
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2.16
thickness
linear dimension of a seating support surface measured perpendicular to the support surface reference plane

See Figure 5.
+Zs
:III—JS
Figure 5 — Examples of thickness
217
wheelchair axis system
WAS

axis system which may be used to define the orientation and location of the person and any items attached to
or contained within a wheelchair base relative to that base

2.18

width

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

See Figure 6.

+Zs +ZsA

+X % +Xs

S

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

medial support

posterior support

posterior superior iliac spine
seated anatomical axis system
support surface axis system
seated 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

length

right

sagittal angle
sagittal location
thickness
transverse angle
transverse location

width
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4 Global coordinate system principles

4.1 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
support surfaces. The prescription of a seating support surface should be determined through clinical
interpretation or translation of the measures of a person into those appropriate for support surfaces that will
adequately support a person in a desired posture.

4.2 Structure

Clause 5 specifies the integrated geometric reference system upon which all the following definitions for this
part of ISO 16840 are based. Next, the measurement definitions for seating support surfaces, and the body
measures are specified. They are each defined using the three orthogonal planes, sagittal, frontal and
transverse. For each plane, a standard reference position (SSRP or SRP), and definitions for measures of
support surface locations, linear dimensions, absolute angles and relative angles (where appropriate) are
specified.

5 Terms and definitions of an integrated geometric reference system

5.1 General

The following are terms and definitions for an integrated geometric reference system that permits the
measurement of a person's seated posture. The measured seated posture can then be recorded relative to
the person's seating support surfaces, and finally, in relation to the global reference (the wheelchair frame) in
which the person is seated.

Five interrelated components comprise the integrated geometric reference system:

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

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

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

d) the seated anatomical axis system (SAAS) defines the geometric measures used to specify and record
the positions of a person's body segments relative to the seated reference position;

e) 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.

A 1A AAAA~ AT
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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 coordinate system is based on a gravitational axis system in which the +Z axis has been

designated as the upward vertical axis. Both X and Y axes are at right angles to Z and to each other. The
location of the origin for the global coordinate system is described in 5.3.

5.2.2;% Direction of axes

The fight-hand directional rule is used to define the directions of the coordinate axes, specifically, thumb
vertical along the positive (+) Z axis, index finger defines the positive (+) X axis, and the middle finger defines
the positive (+) Y axis

See Figure 7.

+Z A

(

+X
8
(O

+Y

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

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

Figure 8 — Three axes and created orthogonal planes

5.2.4 360° measurement convention

A 360° measurement notation is used throughout the integrated measurement system. This system specifies
that all angular measures start at the positive Z axis (or positive Y axis in the transverse view) and proceed to
360° in a clockwise direction according to the left-hand screw rule

See Figure 9.
NOTE There are no negative angles with the 360° notation.
00
360°

w1
NI

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.

A IO ANNAN Ao e
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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.

+7 .4 +7 .4
Cc Cc +Yc
+X¢
@,
0,0,0¢ 0,0,0¢
é) Side view (sagittal) b) Front view (frontal) c) Top view (transverse)

Figure 10 — Location of global origin as defined by the wheelchair frame geometry

5.4 Support surface axis system (SSAS)

5.4.1 General

The SSAS is a geometric axis system based on the axis convention defined in 5.2, but denoted with a
subscript “s”. The SSAS is used to specify the orientation, coordinate locations and linear dimensions, of
seating support surfaces in the three orthogonal planes.

5.4.2 Location of the SSAS origin

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

See Figure 11.

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

Figure 11 — Support surface axis system

© 1SO 2006 — All rights reserved
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5.4.3 Coordinate locations of support surfaces

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
specifying the absolute angle of a support surface in any of the orthogonal planes, a reference line, lying along
the plane of the support surface of interest, is extended from the support surface geometric centre. As
specified in Annex A, this reference line extends in a direction which allows measurement of the support
surface angle so that it can be correlated with the absolute angle of the body segment it supports. Figures 16,
21 and 24 illustrate absolute angle measures of selected support surfaces in the three planes.

5.5 Seated anatomical axis system (SAAS)

The SAAS is a geometric axis system based on the axis convention defined in 5.2 but denoted with a

subscript “p” The SAAS is used to specify linear body measures, and orientation in space of a person's body
segments in the three orthogonal planes.

5.5.1 Location of the SAAS origin

The SAAS origin (0,0,0p) is the point at which the Z axis crosses the midpoint of a line joining the right and left
hip joint centres.

See Figure 12.

5.5.2 Body segments

Lines joining anatomical landmarks and/or computed joint centres define the body segments of postural
interest. Tables 1 (7.2.1), 4 (7.3.1) and 6 (7.4.1) define the anatomical landmarks, body segments and
segment lines in each of the three planes. The spatial orientation of the body segments relative to the axis
system defines the person's seated posture. Deviations of body segment lines from the designated reference
axis, projected to the three orthogonal planes, permit the measurement of absolute body segment angles.

5.5.3 Orientation of body segments

The origin for the axis system may be transposed to various defined locations on the body, usually joint
centres, thereby allowing measurements of body segment orientations relative to the reference axis (absolute
angles), or to each other (relative angles). The absolute angle of a body segment is measured about an axis
passing through the anatomical centre of rotation of that segment. Tables 2 (7.2.2), 5 (7.3.2) and 7 (7.4.2)
specify the points of rotation for each body segment in each plane.
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a) Side view (sagittal) b) Front view (frontal) c) Top view (transverse)

Figure 12 — Seated anatomical axis system

6 Terms and definitions of support surface measures
6.1 General

6.1.1 Generic support surfaces with abbreviations

Definitions in this clause permit the quantification of the location, linear measures, and spatial orientation of a
seated person's support surfaces in the sagittal, frontal and transverse planes.

Generic support surfaces with abbreviations are used to represent various types of commonly used actual
support surfaces. All support surface designations refer to the part of the support surface in contact with the
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 a generic support surface in contact with the anterior surface of the body.

— LS indicates 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.
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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 support surface.

The 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.

subscripts “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 anterior support (AS)
3 lateral 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.
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+Zsh

21

Zs

Js
{
Y
>
Key
Vs 24 posterior support sagittal location (PS.)
v, 2z, - anterior support sagittal location (AS,.)
V3 23 lateral support sagittal location (LS,.)
Yar 24 fé inferior support sagittal location (ISy,.)
Vs 25 ;{ superior support sagittal location (SS)
Figure 14 — Coordinate locations of support surfaces in the sagittal view
6.2.2.1
posterior support sagittal location
I:’Ssloc

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

See y, and z, in Figure 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’sloac

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

See yg and zg in Figure 14.

6.2.3 Linear measures of support surfaces in the sagittal view

All terms defined in this subclause are for the overall dimensions of a seating support surface, as viewed in
the sagittal plane, unless noted otherwise. Figure 15 and 6.2.3.1 to 6.2.3.13 define linear measures 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 support length
AS,

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 support thickness

AS;

distance from the front to the back of the AS measured perpendicular to the AS support surface reference
plane

See item 2 in Figure 15.

6.2.3.3

inferior support depth

IS4

distance from front to the back of the inferior support measured parallel to the IS support surface reference
plane

See item 3 in Figure 15.

6.2.3.4
inferior support effective depth
I1S¢q4

distance from front of the inferior support to the intersection of the posterior and inferior support surface
reference planes measured parallel to the IS support surface reference plane

See item 4 in Figure 15.

6.2.3.5

inferior support thickness

IS,

distance from the top to the bottom of the IS measured perpendicular to the IS support surface reference
plane

See item 5 in Figure 15.

6.2.3.6
lateral support depth
LS4y

distance from front to the back of the lateral support measured parallel to the LS support surface reference
plane

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,
distance from the upper-most to the lower-most surfaces measured parallel to the MS support 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

See item 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
plane

See item 9 in Figure 15.

6.2.3.12

superior support depth

SS4

distance from front to the back of the superior support measured parallel to the SS support surface reference
plane

See item 10 in Figure 15.

6.2.3.13

superior support thickness

SS;

distance from the top to the bottom of the SS measured perpendicular to the SS support surface reference
plane

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°
1
T :(s

Key

1 anterior support sagittal angle (Assang)

2  inferior support sagittal angle (Issang)

3 lateral support sagittal angle (Lssang)

4  posterior support sagittal angle (Pssang)
5 superior support sagittal angle (Sssang)

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

6.2.4.1
anterior support sagittal angle
Assang

angle in the 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 in Figure 16.

6.2.4.2

inferior support sagittal angle

|ssang

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

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 support surface, as
specified in Annex A

See item 4 in Figure 16.

6.2.4.6
superior support sagittal angle
SSsang

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

See item 5 in Figure 16.
6.2.5 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 relative angles are
more commonly used and have a profound effect on seated posture. Relative angles of support surfaces in
the sagittal plane are defined as the angle formed between two adjacent support surfaces, measured on the
anterior/superior side of the relevant surfaces. Relative angles may be obtained by direct measurement or by
calculation from the absolute angles. Figure 17 and 6.2.5.1 to 6.2.5.3 define three generic relative angles
commonly 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)samg

angle between IS and the PS reference lines

See item 2 in Figure 17.

EXAMPLE Seat support to calf support angle.

6.2.5.3

posterior support to posterior support relative sagittal angle
(PS-PS)salng

angle between PS and PS reference lines

See item 3 in 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.

Key

Xy, 24 inferior support frontal location (1S;,,) Xy, 24 posterior support frontal location (PSq,,.)
Xy, Zp lateral support frontal location (LSq,.) x5, 25 superior support frontal location (SS;,.)
X3, Z3 medial support frontal location (MS;,.)

NOTE  Surfaces shown in Figure 19 have been arbitrarily displaced from the SSRP for purposes of illustration.

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

6.3.2.1
anterior support frontal location
Asfloc

x and z distances from the SSAS origin to the SSGC of the anterior support
NOTE Not shown in Figure 19.

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.
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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 distances from the SSAS origin to the SSGC of the medial support

See x3 and z3 in Figure 19.

6.3.2.5
posterior support frontal location
I:"sfloc

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

See x4 and z, in Figure 19.

6.3.2.6
superior support frontal location
ssfloc

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

See x5 and zg in Figure 19.

6.3.3 Linear measures of support surfaces in the frontal view

All terms defined in this subclause are for the overall dimensions of a seating support surface, as viewed in
the frontal plane, unless noted otherwise. Figure 20 and 6.3.3.1 to 6.3.3.6 define linear measures of generic
support surfaces, measured in the frontal view.
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+Z5

|

B | B
Key
1 anterior support width (AS,) 4 medial support thickness (MS,)
2 inferior support width (IS, 5 posterior support width (PS,,)

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

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

6.3.3.1
anterior support width
AS,,

maximum distance between the outer surfaces of the AS, measured at its widest point and parallel to the
support surface reference plane

See item 1 in Figure 20.

6.3.3.2
inferior support width
IS,

maximum distance between the outer surfaces of the IS measured parallel to the IS reference plane
See item 2 in Figure 20.

6.3.3.3

lateral support thickness

LS,

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

PS,,

maximum distance between the outer surfaces of the PS, measured at its widest point and parallel to the
support surface reference plane

See item 5 in Figure 20.

6.3.3.6

superior support width

SS,,

maximum distance between the outer surfaces of the SS, measured at widest point and parallel to the SS
reference plane

See item 6 in Figure 20.

6.3.4 Absolute angles of generic support surfaces in the frontal plane

The absolute angular position of a seating support surface in the frontal plane is defined as the angle between
the vertical, +Z, axis and the support surface reference line measured in a clockwise direction using 360°
notation. The support surface reference line, as specified in 6.4 extends from the SSGC in a manner that
allows correlation between the support surface angle and the angle of the body segment being supported.
See A.2.3 for details on specific support surfaces. Figure 21 and 6.3.4.1 to 6.3.4.6 define the absolute angles
of generic support surfaces measured in the frontal plane.

Copyright International Organization for Standardization © ISO 2006 - A” r|ght3 reserved

Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 16840-1:2006(E)

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 superiorsupport(SSfang)

NOTE  Surfaces shown in Figure 21 have been arbitrarily displaced from the SSRP for purposes of illustration.

Figure 21 — Examples of absolute angle measures of generic support surfaces in the frontal view

6.3.4.1
anterior support frontal angle
Asfang

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

NOTE Not shown in Figure 21.

6.3.4.2
inferior support frontal angle

Isfang
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 Not shown in Figure 21.
6.3.4.5

posterior support frontal angle
|:’sfang

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

See item 3 in Figure 21.
6.3.4.6

superior support frontal angle
ssfang

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

See item 4 in Figure 21.
6.4 Terms and definitions of support surface measures in the transverse view

6.4.1 Support surface reference position in the transverse view

OO
360°

90°

180°

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

—>
—
X

Key
X4, ¥ anterior support transverse location (AS,.) X4, Va posterior support transverse location (PS;;,.)
Xo, Vo lateral support transverse location (LS;.) Xg, Vs inferior support transverse location (1S,.)

X3, V3 medial support transverse location (MS;;,.)

NOTE  Surfaces shown in Figure 23 have been arbitrarily displaced from the SSRP for purposes of illustration.

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

6.4.2.1
anterior support transverse location
AstIoc

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

See x5 and y5 in Figure 23.

6.4.2.5
posterior support transverse location
I:"Stloc

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

See x, and y, in Figure 23.

6.4.2.6
superior support transverse location
sstIoc

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

NOTE Not shown in Figure 23.

6.4.3 Absolute 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 angle
between the +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 correlation between the support surface angle and the body segment being supported. Details on
specific support surfaces are provided in A.2.4. Figure 24 and 6.4.3.1 to 6.4.3.6 define absolute angle
measures of common generic support surfaces when measured in the transverse plane.
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90°

Key

1 anterior support transverse angle (AStang) 4 medial support transverse angle (MStang)
2 inferior support transverse angle (IStang) 5 posterior support transverse angle (PStang)
3 lateral support transverse angle (LStang)

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
anterior support transverse angle
AStang

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

See item 1 in Figure 24.

6.4.3.2
inferior support transverse angle

IStang
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.
Copyright International Org:;izlf;-t\i(;n\f(;g{;&iardiz"aﬁ‘i‘oﬁ:ghts reser\/ed 29

Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 16840-1:2006(E)

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 in Figure 24.

6.4.3.6
superior support transverse angle
SStang

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

NOTE Not shown in Figure 24.

7 Terms and definitions of body measures of a seated person

7.1 General

Definitions of 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.

711 Absolute and relative angle measures of a seated person

Body segments, anatomical landmarks, anatomical rotation points (usually joint centres), and the location of a
line on each body segment are defined for those body segments critical to defining seated posture. Additional
body segments are included in Annex 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 global
coordinate system defined in 5.2. Measurements of deviations of body segment lines from the designated
reference axis of the SSAS, projected to the three defined orthogonal planes permit the measurement and
recording of body segment angles. To improve accuracy, four joint centre points are calculated from the
positions of anatomical landmarks. These joint centre calculations are specified in Annex B (normative).

In addition to being able to define the spatial orientation of body segments, it is clinically important to be able
to differentiate between absolute and relative angles of body segments in each of the three planes, sagittal,
frontal and transverse. Absolute angles of body segments reflect the orientation of a body segment in space,
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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7.1.2 Linear measures of a seated person

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 for the specified

body measures.

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

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

Sagittal head line Tragion A The most anterior superior notch of the ear, located

(perpendicular to A-B) 9 at the upper edge of the external auditory meatus

line perpendicular to the line .

passing through the tragion Eye corner Br tategfgggﬁgae?];egﬁ d;o(l'g(\:(tagcsr{t;ztsa)meetlng of the

and eye corner PP y

Sagittal neck line (D-C) Lateral upper c A point located by calculation (see B.3) and projected

line passing through the lateral neck point® to the lateral surface of the neck

upper and lower neck points Lateral lower D A point located by calculation (see B.4) and projected
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 point J The point at which the sagittal pelvic line (see below)

crest point P crosses the iliac crest

Sagittal pelvic line (M-J) ASIS L Most anterior—superior prominence of the right ASIS

line perpendicular to the ASIS PSIS K The most posterior prominence on the right PSIS

— PSIS line and passing adjacent to the sacrum

thoricr)::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)
lliac crest point J The point at which the sagittal pelvic line crosses the

P iliac crest

Sagittal trunk line (M-D) Lateral lower

line passing through the lateral nef:kacentre D See above

lower neck point and the lateral point

hip centre point . A point located by calculation (see B.2) and projected
Lsitstrfl hip centre M to the lateral surface of the hip (approximated by the
P greater trochanter)

Sagittal thigh line (M-N) LaFetr:I hip centre M See above

line passing through the lateral | PO E

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) Lat%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)

Segment line term and Landmarks See Anatomical description of landmark
definiti defining the Figures 25,
etinition 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) A point located by calculation as defined in B.5 and
Lateral shoulder G ‘ected to the lateral surf f the h st

line passing through the lateral |centre point? prcl)Jeci 0 the lateral surface or tne humerus jus

shoulder centre point and the below the acromion process

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

lateral wrist point. P pronation

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

line passing through the lateral Lateral hand

wrist point and lateral hand oint DD Lateral point of fifth metacarpal-phalangeal joint

point P

@  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 Reference
of rotation in the SRP
degrees
Head perpendicular to A-B A 0 Figure 26
Neck D-C D 0 Figure 25
Upper 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 sagittal trunk angle 9 sagittal arm angle

2 sagittal neck angle 6 sagittal thigh angle 10 sagittal forearm angle
3 sagittal upper trunk angle 7 sagittal leg angle 11 sagittal hand angle

4  sagittal pelvic angle 8 sagittal foot angle

NOTE  This 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
HDsang

angular position 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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7.2.3.3
sagittal upper trunk angle
UTKsang

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

See item 3 in Figure 28.

7234
sagittal pelvic angle
PEL

sang
angular position of the pelvis defined by the angle between the vertical axis, +Z, and the sagittal pelvic line

See item 4 in Figure 28.

NOTE Where item 5 is 0°, values between 0° and 90° represent anterior pelvic tilt and values between 270° and 360°
represent posterior pelvic tilt.

7.2.3.5
sagittal trunk angle
TKsang

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

See item 5 in Figure 28.

7.2.3.6
sagittal thigh angle
THI

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

See item 6 in Figure 28.

7.2.3.7
sagittal leg angle
LGsang

angular position of the leg segment defined by the angle between the vertical axis, +Z, and the sagittal leg line
See item 7 in Figure 28.

7.2.3.8
sagittal foot angle

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

See item 8 in Figure 28.

7.2.3.9

sagittal arm angle

ARM g

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.
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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 position of the hand segment defined by the angle between the vertical axis, +Z, and the sagittal hand
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, usually
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 used relative angles of body segments.

]

X3

-

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

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

7.241

sagittal head to neck angle

(HD-NK)sang

angle formed between the sagittal head line and the sagittal neck line

See item 1 in Figure 29.

7.24.2
sagittal neck to upper trunk angle
(NK-UTK)Sang

angle formed between the sagittal neck line and the sagittal upper trunk line
See item 2 in Figure 29.

7.24.3
sagittal upper trunk to pelvis angle
(UTK-PS)sang

angle formed between the sagittal upper trunk line and the sagittal pelvic line
See item 3 in Figure 29.

7244

sagittal pelvis to thigh angle

(PS-THI)Sang

angle formed 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 thigh to leg angle
(THI-LG)sang

angle formed between the sagittal thigh line and the sagittal leg line
See item 5 in Figure 29.

7.24.7
sagittal leg to foot angle
(LG-FT)sang

angle formed between the sagittal leg line and the sagittal foot line
See item 6 in Figure 29.

72438
sagittal trunk to arm angle
(TK-ARM)Sang

angle formed between the sagittal trunk line and the sagittal arm line
NOTE Not shown in Figure 29.

7249
sagittal arm to forearm angle
(ARM-FARM)sang

angle formed between the sagittal arm line and the sagittal forearm line
See item 7 in Figure 29.

7.2.4.10
sagittal forearm to hand angle
(FARM-HND)sang

angle formed between the sagittal forearm line and the sagittal hand line

See item 8 in Figure 29.

7.2.5 Linear measures of body segments in the sagittal view

Linear measures of the body are defined using external or surface landmarks rather than the body segment
lines defined in 7.2.1. This is required due to the importance of accounting for soft tissue when performing
these measures for accurate fit of seating supports. Figure 30 and 7.2.5.1 to 7.2.5.13 define linear measures
in the sagittal view commonly used for seated postural assessment.
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11
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Key

1 maximum sitting height 6 foot depth 11 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

7.2.51

maximum sitting height

SH

vertical distance from a horizontal sitting surface to the highest point of the head

See item 1 in Figure 30.
NOTE Same as ISO 7250:1996, 4.2.1, sitting height (erect).
7.2.5.2

elbow height, right or left
EHR, EH,

vertical distance 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.

7.253

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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7.254

buttock/thigh depth, right or left

BDg, BD|

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).

7.255

lower leg length, 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 in Figure 30.
NOTE This is similar to ISO 7250:1996, 4.2.12, lower leg length (popliteal height).

7.25.6

foot depth, right or left

FDg, FD_

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

See item 6 in Figure 30.

7.2.5.7

trunk depth

TD

maximum depth of the torso from the most posterior point of the thorax to the most anterior point of the
sternum measured perpendicular to the sagittal trunk line

See item 7 in Figure 30.

7.25.8

occiput depth

oD

maximum distance from the most posterior point of the thorax to the occipital protuberance on posterior
surface of head

See item 8 in Figure 30.

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

7.2.5.9

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

lumbar 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.

7.2.5.11

thoracic curve depth

TCD

distance from the most posterior point of the buttocks to the most posterior point of the thorax measured
perpendicular to the sagittal trunk line

See item 10 in Figure 30.

NOTE There will be times when it is important to differentiate a thoracic position forward of the buttocks from a
position behind the buttocks, in order to accomplish this, when thoracic curve is anterior to the posterior surface of the
buttocks, value is positive, when thoracic curve is posterior to the posterior surface of the buttocks, value is negative.

7.2.5.12
forearm length, right or left
FLg, FL_

maximum distance from the most posterior point of the elbow to the styloid process of the wrist
See item 12 in Figure 30.

7.2.5.13
ischial depth, right or left
IDg, ID.

distance from the most posterior point of the buttocks to the most anterior point of the ischium measured
parallel to the sagittal thigh line and perpendicular to the X axis

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

7.3.1 Body segments and segment lines in the frontal view

Tables 4 and 5, and Figures 31 and 32, define the body segments and segment lines required for the defined
body measures in the frontal plane.
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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 centre (see B.3)
) ) projected to the anterior surface
Imt_a passing thrqugh the upper and lower neck (approximately at the base of the nose)
points (approximately base of nose to
suprasternal notch) Lower neck point? D The calculated lower neck centre (see B.4)
projected horizontally to the anterior surface
(just above the suprasternal notch)
Frontal trunk line (X-U) Upper sternal notch U Superior margin of the sternum (suprasternal
notch
line passing through the upper sternal notch )
and the ASIS midpoint ASIS midpoint? X Midpoint of the line between the right ASIS
and left ASIS
Frontal sternum line (V-U) Upper sternal notch See above
line passing through the upper sternal notch | Lower sternal notch Point at inferior margin of sternum
and the lower sternal notch
Frontal pelvic line (perpendicular to Lg-L,) Right ASIS Lr The most anterior-superior prominence of the
right anterior superior iliac spine projected to
line perpendicular to the line passing through the anterior surface of the body
the right ASIS and left ASIS, passing through
the ASIS midpoint Left ASIS L The most anterior-superior prominence of the
left anterior superior iliac spine projected to
the anterior surface of the body
ASIS midpoint X Midpoint of the line between the right ASIS
and left ASIS (Lg-L,)
Frontal leg line (Yg-Zg, Y| -Z,) Anterior knee point Yr YL Midpoint between medial and lateral femoral
condyles projected to anterior surface of the
line connecting 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 ankle
Frontal foot line (perpendicular to BBg-AAg, [ Medial foot point BBr BB_ |Inferior border of the head of the 1st
BB -AA)) metatarsal
line perpendic[_”ar to the line passing through Lateral foot point AAR AAL Inferior border of the head of the 5th
the medial and lateral foot points (on plantar metatarsal
surface of the foot)
Frontal arm line (Tg-Wg, T-W|) Right and left anterior| Tg T_ Front of the shoulder at the bicipital groove —
shoulder points left and right arms
line passing through the anterior shoulder and
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

|

ZR ) ZL
oo e *O
AAz | BBg BB%AAL

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

Figure 32 — Frontal pelvic line

A 1A AAAA~ AT
Copyright International Organization for Standardization ghtS reserved 43
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 16840-1:2006(E)

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) EE, 0
@  See Table 4 and Figures 31 and 32 for more information.

7.3.3 Absolute angles of body segments in the frontal plane

The angular position of a body segment in the frontal (ZX) plane is defined as the angle between the vertical
+Z axis and the frontal body segment line of that segment, as viewed from the person's front and measured in
a clockwise direction. Figure 33 and 7.3.3.1 to 7.3.3.9 specify various absolute angle measures in the frontal
plane.

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

© 1SO 2006 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale



ISO 16840-1:2006(E)

Key
1 frontal pelvic angle 3 frontal foot 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
7.3.31
frontal head angle
HDfang
angular 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 in Figure 33.

7.3.3.4
frontal pelvic angle
PELfang

angular position of the pelvis defined by the angle between the vertical axis, +Z, and the frontal pelvic line
See item 1 in Figure 33.

NOTE This term is also referred to as pelvic obliquity. Values between 270° and 360° represent right ASIS lower than
left, (right obliquity) values between 0° and 90° represent left ASIS lower than right (left obliquity).

7.3:3.5
frontal trunk angle
TKfang

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

NOTE Not shown in Figure 33.

7.3.3.6
frontal leg angle
I-Gfamg

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

See item 2 in Figure 33.

7.3.3.7
frontal foot angle
|:Tfang

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

See item 3 in Figure 33.

7.3.3.8
frontal arm angle
ARMfang

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

See item 4 in Figure 33.

7.3.3.9

frontal hand angle

HNfang

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.
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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 internal knee separation 12 occiput to C7 16 sternal length

Figure 34 — Examples of linear measures in frontal view
7.3.41
knee width
KnW

maximum width of the knee measured at the level of the femoral condyles
See 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

Ccw

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

See item 4 in Figure 34.

7.3.45

waist width

ww

width of the waist measured at the level of the umbilicus

See item 5 in 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 in 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 knee width

EKnW

distance between the lateral surfaces of the knees measured at the lateral femoral condyles

See item 7 in Figure 34.

7.349

internal knee separation

IKnS

distance between the medial surfaces of the knees measured at the medial femoral condyles

See item 8 in Figure 34.

7.3.4.10

external foot width

EFW

distance between the outer borders of the left and right feet, measured at most anterior-lateral point on
forefoot

See item 9 in Figure 34.

7.3.4.11

internal foot separation

IFS

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.

7.3.413

occiput to C7

ocC7

distance between occipital protuberance and C7 measured parallel to the sagittal trunk line and perpendicular
to the X axis

See item 12 in Figure 34.

7.3.414
axilla height
AxHg, AxH

distance from the sitting surface under buttocks to the axilla measured parallel to the sagittal trunk line and
perpendicular to the X axis

See item 13 in Figure 34.
NOTE Axilla height may be measured left and right.

7.3.4.15

scapula height

ScapHg, ScapH_

distance from the sitting surface under buttocks to the inferior angle of the scapula measured parallel to the
sagittal trunk line and perpendicular to the X axis

See item 14 in Figure 34.
NOTE Scapula height may be measured left and right.

7.3.4.16
PSIS height
PSISHR, PSISH,

distance from the sitting surface under buttocks to the PSIS measured parallel to the sagittal trunk line and
perpendicular to the X axis

See item 15 in Figure 34.
NOTE PSIS height may be measured left and right.

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
Segment line term/definition defining the | Figures 35 Anatomical description of landmark
segment line and 36
Transverse head line (perpendicular to AR The most anterior superior notch of the right
Ar-A)) Right tragion ear, located at the upper edge of the external
line perpendicular 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 upper 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 right and left acromion points oint left acromion process
at the midpoint of this line P
Transverse pelvic line (perpendicular to Right ASIS Lr The most anterior-superior prominence of the
Lr-L)) 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 knee point . Nr Midpoint between medial and lateral femoral
Superior knee . .
. N condyles projected to the superior surface of
point L
the knee
Transverse foot line (Or-Sg; O.-S)): Anterior ankle Or Midpoint of line between malleoli projected to
line passing through the anterior ankle point o} anterior surface of ankle joint
point and the superior toe point Superior toe SR Midpoint between base of 2nd and 3rd
point S metatarsal heads
Transverse forearm line (CCg-llg; Anterior elbow CCr Midpoint on line between medial and lateral
CC-llL): point ccL humeral epicondyles in cubital fossa
|In9ntpa:gltnhg throughrth? tantgr:ltor elbow Superior wrist lIr Midpoint between ulnar and radial styloids
pointa € superior wrist pol P oint I with fully pronated forearm projected to
P L superior surface of wrist
Transverse hand line (llr-EER; IIL-EE|): | Superior wrist lIr
) . ) ; . 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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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
Lr-N L 0
Thigh RTR R
L -Np L, 0
Ogr-S o 0
Foot ROR R
O.-S. (o)} 0
CCgr-llg Rr 0
Forearm
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 Absolute angles of body segments in the transverse plane

The angular position of a body segment in the transverse (XY) plane is defined as the angle between the +Y
axis and the transverse body segment line of that segment, as viewed from the person's top and measured in
a clockwise 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 measures are
projected to the transverse plane.
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L
Key
1 transverse head angle 4 transverse thigh angle 7 transverse hand angle
2 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

7431
transverse head angle
HDtang

angular position of the head segment defined by the angle between the +Y axis and the transverse head line
See item 1 in Figure 37.

7.4.3.2
transverse trunk angle
TKtang

angular 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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7434
transverse thigh angle
THIang

angular position of the thigh defined by the angle between the +Y axis and the transverse thigh line
See item 4 in Figure 37.

7.4.3.5
transverse foot angle
|:Ttang

angular position of the foot defined by the angle between the +Y axis and the transverse foot line
See item 5 in Figure 37.

7.4.3.6
transverse forearm angle
FARMtang

angular position of the forearm defined by the angle between the +Y axis and the transverse forearm line
See item 6 in Figure 37.

7.4.3.7
transverse hand angle
HNtang

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

See item 7 in Figure 37.

7.4.4 Linear measures of the body in the transverse view

Linear measures of the body are defined using external or surface landmarks rather than the body segment
lines defined in 7.4.1. This is required due to the importance of accounting for soft tissue when performing
these measures for accurate fit of seating supports. Figure 38 and 7.4.4.1 to 7.4.4.3 specify examples of linear
measures of the body in the transverse view. Measures 7.4.4.1 and 7.4.4.2 are taken from the midsagittal
plane, which is a YZ plane passing through the midpoint between the right and left ASIS. For all measures in
this view, it is necessary to take projections from the specified surface landmarks parallel with the midsagittal
plane. The measure is the minimum distance between these two projections.
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Key
1 medial knee to centreline 3 maximum lower body width
2 lateral knee to centreline A midsagittal plane

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

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

7441

medial knee to centreline, right and left

MKnC-R, MKnC-L

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

See item 1 in Figure 38.
NOTE This dimension 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 at the lateral
femoral 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

Determination of an absolute angle of a support surface requires the identification of a reference line on the
support surface to which the angle can be measured. This reference line extends from the support surface
geometric centre in a direction which allows measurement of the support surface angle so that it can be
correlated with the absolute angle of the body segment it supports.

Tables A.1, A.2 and A.3 specify the support surface, body segment supported, absolute angle of the reference
line in the SSRP, and the typical angular ranges for each support surface, in each of the three planes.
Figures A.1, A.2 and A.3 provide illustrations showing the reference line orientation in the SSRP for typical
support surfaces.

A.2 Terms and definition of support surface reference lines

A.2.1 General

The definitions for posterior, anterior, inferior, superior, lateral and medial support surfaces as specified in
6.2.4, 6.3.4, and 6.4.3 apply equally to the absolute angles of specific support surfaces listed in Tables A.1,
A.2 and A.3 below.

[ :
Copyright International Organization for Standardization © ISO 2006 - A” rlghts reserved
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 16840-1:2006(E)

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 1C
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 0 300 to 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 TA
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
Lateral forearm Forearm 90 30 to 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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0°
0°

| |}
0°

LAé

LB

Key
1A
1B
1C

3A
3B
4A
4B
4C

Copyright International Organization for Standardization

posterior head
lateral head
anterior head
back

lateral trunk
anterior trunk
posterior pelvis
lateral pelvis
anterior pelvis

Oo

seat

lateral thigh
medial thigh
superior thigh
anterior leg
medial leg
lateral leg
posterior leg

270°

8A
8B
8C
8D
9A
9B
9C

00
360°

inferior foot
lateral foot
medial foot
superior foot
inferior forearm
superior forearm
lateral forearm
medial forearm

Figure A.1 — lllustrations of the orientation of reference lines of typical support surfaces
as viewed in the sagittal plane
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A.2.3 Frontal reference lines
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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 1C
Back Trunk 0 330 to 30 2A
Lateral trunk Trunk 0 330 to 30 2B
Anterior trunk Trunk 0 315t0 45 2C
Posterior pelvic Pelvis 0 330 to 30 3A
Lateral pelvic Pelvis 0 330 to 30 3B
Anterior pelvic Pelvis 0 330 to 30 3C
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 5C
Posterior leg Leg 180 150 to 210 6A
Medial leg Leg 180 150 to 210 6B
Lateral leg Leg 180 150 to 210 6C
Anterior leg Leg/knee 180 150 to 210 6D
Inferior foot Foot 0 330 to 30 7A
Lateral foot Foot 0 330 to 30 7B
Medial foot Foot 0 330 to 30 7C
Superior foot Foot 0 330 to 30 7D
Inferior forearm Forearm 0 330 to 30 8A
Superior forearm Forearm 0 330 to 30 8B
Lateral forearm Forearm 0 330 to 30 8C
Medial forearm Forearm 0 330 to 30 8D
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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OO
360°

00
88
i: X frr— 1
G 0.00s "
_ 180°

) —

Key

1A posterior head 4 seat 7A inferior foot 9A posterior arm
1B lateral head 5A medial thigh 7B lateral foot 9B lateral arm
1C anterior head 5B lateral thigh 7C medial foot 9C medial arm
2A back 5C superior thigh 7D superior foot 9D anterior arm
2B lateral trunk 6A posterior leg 8A inferior forearm

2C anterior trunk 6B medial leg 8B superior forearm

3A posterior pelvis 6C lateral leg 8C lateral forearm

3B lateral pelvis 6D anterior leg 8D medial forearm

3C anterior pelvis

Figure A.2 — lllustrations of the orientation of reference lines of typical support surfaces
as viewed in the frontal plane
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Transverse reference lines

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

ISO 16840-1:2006(E)

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 315t0 45 3B
Anterior pelvic Pelvis 0 315t0 45 3C
Seat support Pelvis/thigh 0 315t0 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 absolute
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Key

1A posterior head
1B lateral head

1C anterior head
2A back

2B lateral trunk
2C anterior trunk
3A posterior pelvis
3B lateral pelvis
3C anterior pelvis

0°40°,0°

4
5A
5B

7A
7B

seat

lateral thigh
medial thigh
anterior thigh
posterior leg
medial leg
lateral leg

360°

90°

180°

inferior foot
lateral foot
medial foot
superior foot
inferior forearm
superior forearm
lateral forearm
medial forearm

Figure A.3 — lllustrations of the orientation of reference lines of typical support surfaces
as viewed in the transverse plane

Copyright International Organization for Standardization

Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS

© 1SO 2006 — All rights reserved

Not for Resale



ISO 16840-1:2006(E)

Annex B
(normative)

Calculations of joint centres

B.1 General principles

Determination of definitions for the spatial orientation of body segments is dependent on reliably identifying
anatomical locations on the body (body landmarks) that can be used to identify the location of end points of
body segment lines. The segment lines are then used to represent the spatial orientations of body segments
in space. Most landmarks are known bony anatomical protuberances that can be readily located from
palpation of the body surface. These landmarks not only identify the end points for the body segment lines,
but also, in most cases, simulate the centre of rotation about which angular deviation of the body segment
takes place. However, there are several key centres of rotation that cannot be readily located from palpation
of the body surface. These are:

— hip joint centre,
— shoulder centre, and
— upper and lower neck joint centres.

Research investigations, primarily done in automobile crash safety studies related to anthropometric dummy
design, have provided verified data that allow the calculation of the above joint centre locations based on
anatomical landmarks that can be readily located by palpation of the body surface. This annex provides
formulae by which the difficult to locate joint centres can be calculated when improved accuracy is desired.

B.2 Hip joint

The greater trochanter is the surface landmark most often used clinically to locate the hip joint centre in the
sagittal plane. However, the greater trochanter may or may not lie on the axis of the hip joint centre, since the
hip joint is a ball and socket joint. As a result any significant degree of internal or external thigh rotation or hip
abduction/adduction will introduce varying degrees of inaccuracy to the hip centre determination. Scaling
factors have been derived from laboratory measures of the pelvis that allow the more accurate calculation of
the hip centre in both the frontal and sagittal planes based on either of two common pelvic measures:

— ASIS to PSIS distance, or ASIS to ASIS distance.

— Table B.1 and Figure B.1 provide the scaling factors used to make these calculations based on the ASIS
to ASIS distance.
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-4

m,, ] rearward distance parallel to K-L from X midpoint between the left and right ASISs
point L to hip centre (M)
m, perpendicular downward distance from M. hip joint centre, left side
line K-L to the hip centre (M)
K posterior superior iliac spine m, perpendicular distance from the midsagittal plane to hip
centre
L anterior superior iliac spine (ASIS) Lgr-L,  measured distance between left and right ASISs
Mg hip joint centre, right side A midsagittal plane of the body
Figure B.1 — Hip joint centre coordinates
Table B.1 — Determination of the hip joint centre by calculation
Coordinate to be Formula used for Approximate values for an average size male?
determined calculation
mm
m, 0,18 x (Lr-L_ distance) 42
m, 0,29 x (Lr-L_ distance) 69
my 0,35 x (Lr-L_ distance) 83
NOTE ASIS-ASIS (Lg-L, ) distance in an average size male is 234 mm.
a Taken from References [1] and [2].
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B.3 Upper neck joint

ISO 16840-1:2006(E)

The upper neck joint corresponds anatomically to the atlanto-occipital joint, which is difficult to locate
consistently from surface palpation. Figure B.2 and Table B.2 show the relationships for calculating the
location of the upper neck joint using the eye corner (ectocanthus) and tragion.

Key

A tragion

B lateral eye corner

C upper neck centre point

0
<

o

NOTE ¢, is the perpendicular distance from the midsagittal plane to point C (in frontal view — not shown in figure).

rearward distance, parallel to line A-B, from point A to point C
downward distance, perpendicular to line A-B, from point A to point C

Figure B.2 — Sagittal upper neck joint

Table B.2 — Determination of the upper neck joint centre by calculation

Coordinate | Formula used for calculation | Approximate values for an average size male?
mm
<, 0,25 x (A-B) -16
¢, 0,31 x (A-B) -20
c, 0 x (A-B) 0

NOTE 1 A-B = measured distance between points A and B.

NOTE 2 Point C falls on the midsagittal plane of the head.

@  Taken from Reference [1].
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B.4 Lower neck joint

The lower neck joint corresponds anatomically to the C7/T1 joint, which is difficult to locate consistently from
surface palpation. Figure B.3 and Table B.3 show the relationships for calculating the location of the lower
neck joint using the most posterior point of the spinous process of C7 and the suprasternal notch.

Key

C7 spinous process of the C7 vertebra

suprasternal notch

lower neck centre point

d, distance forward and downward from C7 along a line 8° above the C7-U segment line

O C

Figure B.3 — Sagittal lower neck joint

Table B.3 — Calculation of the lower neck joint centre

Coordinate | Formula used for calculation Approximate value for an average size male?
mm
dy 0,55 x (C7-U) 76
NOTE C7-U = measured distance between points C7 and U. For an average size male, this distance is 188 mm.
@  Taken from References [5] and [6].
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B.5 Shoulder joint

The lateral tip of the acromion is a shoulder landmark that may be readily located. Laboratory measurements
have determined that the centre of the shoulder (gleno-humeral) joint in the sagittal plane is located on a
vertical line below the acromion, a distance of 42 % of the distance from the most posterior point of the
spinous process of C7 to the suprasternal notch. Figure B.4 and Table B.4 define the relationships that allow a
more accurate determination of the sagittal shoulder centre using these surface landmarks. An average value
for adults for the distance g, is 50 mm.

Key

C7 C7 vertebra spinous process

U suprasternal notch

R acromion point

G sagittal shoulder centre

g, distance from R to G on a reference line 67° from C7-U (reference line is approximately vertical in the SRP

position)
C7-U distance between C7 and supersternale

Figure B.4 — Shoulder joint centre

Table B.4 — Calculation of the shoulder joint centre

Coordinate Calculation Approximate value for an average size male?
mm
g, 0,42 x (C7-U) 50
NOTE C7-U = measured distance between points C7 and U. For an average size male this distance is 188 mm.
@  Taken from Reference [1].
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Annex C
(informative)

Abdominal and sternal body segment lines for use in sagittal and frontal
body measures

C.1 General principles

Research has shown that sternal and abdominal lines may approximate the spinal alignment in sagittal and
frontal planesl4l. This informative annex defines the segments that may be used to measure abdominal and

sternal angles in these planes.

C.2 Terms and definitions of sternal and abdominal lines in the sagittal plane

C.2.1 Sternal and abdominal segments and segment lines in the sagittal plane

Tables C.1 and C.2 and Figure C.1 specify the sternal and abdominal segment lines.

Table C.1 — Terms and definitions of sternal and abdominal segments and lines in the sagittal plane

Segment line term and Landmarks defining the See Anatomical description of

definition segment line Figure C.1 landmark

Sagittal sternum line Upper sternal notch ] Superior margin of the sternum

. . (suprasternal notch)

line passing through the upper

and lower sternal notch points Lower sternal notch \% Point at the inferior margin of the

sternum (xiphoid process)

Sagittal abdominal line Lower sternal notch \% See above

line passing through the lower ASIS midpoint X Midpoint on a line between the left

sternal notch and the ASIS ASIS and the right ASIS

midpoint
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Figure C.1 — Abdominal and sternal body segment lines (torso view only)

Table C.2 — Orientation of sternal and abdominal segments lines in the sagittal SRP

Segment Body §egment Location qf axis | Orientation to the +Z axis in
line of rotation the SRP?
degrees
Sternum V-U \Y 351
Abdominal X-V X 7
@  See Reference [7].

C.2.2 Absolute angles of sternal and abdominal segments in the sagittal plane

C.2.21

sagittal sternal angle

STsang

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

See item 1 in Figure C.2.

C.2.2.2
sagittal abdominal angle
AB

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

See item 2 in Figure C.2.

A 1A AAAA~ AT
Copyright International Organization for Standardization ghtS reserved 69
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS

Not for Resale



ISO 16840-1:2006(E)

Key
1 sagittal sternal angle
2 sagittal abdominal angle

Figure C.2 — Abdominal and sternal absolute angles in the sagittal view

C.2.3 Relative sternal to abdominal angle

C.2.31

sagittal sternum-to-abdominal angle

(ST'AB)sang

angle formed between the sagittal sternum line and the sagittal abdominal line

See item 1 in Figure C.3.
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Key
1 sagittal sternum-to-abdominal angle

Figure C.3 — Abdominal to sternal relative body angle in the sagittal view

C.3 Terms and definitions of abdominal lines in the frontal plane

C.3.1 Abdominal segment line in the frontal plane

Table C.3 — Terms and definitions of abdominal body segment in the frontal plane

Segment line term and Landmarks defining the See Anatomical description of
definition segment line Figure C.4 landmark
':f Frontal abdominal line Lower sternal notch Vv Point at inferior margin of sternum (xiphoid
. line passing through the lower process)
sternal notch and the ASIS ASIS midpoint X Midpoint of the line between the right
midpoint ASIS and left ASIS
Copyright International Org:;izlf;-t\iorn\f;’.S‘It;l%ardiznatliloﬁ:ghts reserved 71
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Ll

AN,

Figure C.4 — Abdominal body segment lines in the frontal view

Table C.4 — Orientation of abdominal segment in the frontal plane

Segment Body seagment line Location of axis of Orientation to the +Z

g yseg rotation axis in the SRP
degrees

Abdominal XV X 0
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C.3.2 Absolute frontal abdominal angle definition

C.3.21

frontal abdominal angle

ABfang

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

OO
360°

270°@ 90°

180°

Figure C.5 — Frontal abdominal absolute angle
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360° measurement
convention 5.24

A

abdominal Table C.4
ABfang C.3.21

ABgang C2.22

absolute angle 2.1

anterior support frontal
angle 6.3.4.1

anterior support frontal
location 6.3.2.1

anterior support length 6.2.3.1

anterior support sagittal
angle 6.2.4.1

anterior support sagittal
location 6.2.2.2

anterior support thickness 6.2.3.2

anterior support transverse
angle 6.4.3.1

anterior support transverse
location 6.4.2.1

anterior support width 6.3.3.1

(ARM-FARM)Sang 7.2.4.9

ARM;,, . 7.3.38

Alphabetical index

depth 2.5

EFW 7.3.4.10
EHg, EH, 7.2.5.2

EKnW 7.34.38

elbow height, right or left 7.2.5.2
external foot width 7.3.4.10
external knee width 7.3.4.8

(FARM-HND)g,,q  7.2.4.10

FARM g 7.2.3.10

FARMtang 7.4.3.6

FDR,FD, 7.256

FLg, FL 7.2.5.12

foot depth, right or left

forearm length, right or
left 7.2.5.12

frontal abdominal angle C.3.2.1
frontal abdominal line Table C.3

7256

ISO 16840-1:2006(E)

head width 7.3.4.2
hip width 7.3.4.6
HIW 7.3.46
HNgypg 7.3.3.9

HNgng 7.2.3.11
HNgpg 7437

IDg, ID,  7.2.5.13

IFS 7.3.4.11

IKnS 7.3.4.9

inferior support depth 6.2.3.3

inferior support effective
depth 6.2.34

inferior support frontal
angle 6.3.4.2

inferior support frontal
location 6.3.2.2

inferior support sagittal
angle 6.2.4.2

inferior support sagittal
location 6.2.2.5

inferior support thickness 6.2.3.5

inferior support to posterior
support relative sagittal

frontal arm angle 7.3.3.8 le 6252
ARM 7.23.9 : angle 6.2.5.
AS sang6 3.4.1 frontal arm line Table 4 inferior support transverse
fang 27 frontal foot angle 7.3.3.7 angle 6.4.3.2
ASfoc  6.3.2.1 frontal foot line Table 4 inferior support transverse
AS, 6.2.3.1 frontal hand angle 7.3.3.9 location 6.4.2.2
AS 6.2.4.1 frontal hand line Table 4 inferior support width  6.3.3.2
Assang 6222 frontal head angle 7.3.3.1 internal foot separation 7.3.4.11
sloc  ©-4-4 frontal head line Table 4 internal knee separation 7.3.4.9
ASy 6232 frontal leg angle 7.3.3.6 ischial depth, right or left 7.2.5.13
ASigng 6.4.3.1 frontal leg line Table 4 IS4 6.2.3.3
frontal neck angle 7.3.3.2
AS 6.4.2.1 IS 6.2.3.4
tloc frontal neck line Table 4 ed
AS,, 6331 frontal pelvic angle 7.3.3.4 IStang 6.3.4.2
AxHgp, AxH 7.3.4.14 frontal pelvic line Table 4 ISfoc 6.3.2.2
axilla height 7.3.4.14 frontal sternal angle 7.3.3.3 ISgang 6-2.4.2
frontal sternum line Table 4 IS 6225
frontal trunk angle 7.3.3.5 sloc ===
B frontal trunk line Table 4 ISy 6.2.3.5
FTfang 7-337 IStang 6432
BDg, BD, 7.25.4 Fleang 7-2:3.8 ISgoc  6:4.2.2
body centreline 2.2 FT, 7.4.35 IS,, 6.3.3.2
body segment line 2.3 ang (IS-PS) 6.2.5.2
buttock/thigh depth, right or sang T
left 7.254 H
K
C HDgyng  7.3.3.1
_ HDgang 7-2:3.1 _
chest width 7.3.4.4 HD 9 7431 knee width 7.3.4.1
contact surface 2.4 tang ' KnW 7.3.4.1
CW 7344 (HD-NK)gang  7.2.4.1
HdW 7.3.4.2
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L

lateral knee to centreline, right and
left 7.4.4.2
lateral support depth 6.2.3.6
lateral support frontal
angle 6.3.4.3
lateral support frontal
location 6.3.2.3
lateral support length 6.2.3.7
lateral support sagittal
angle 6.24.3
lateral support sagittal
location 6.2.2.3
lateral support thickness 6.3.3.3
lateral support transverse
angle 6.4.3.3
lateral support transverse
location 6.4.2.3
LCD 7.25.10
length 2.6
LGfang 7.3.3.6

LGgang 7-2.3.7
(LG-FT)gang 7247

LKnC-R, LKnC-L 7.4.4.2
LLg,LL, 7.255

lower leg length, right or
left 7.2.55
LSy 6.2.3.6

LSfalng 6.3.4.3

LSfoc 6.3.2.3

LS, 6.237

LS 6.2.4.3

LSgoc 6.2.2.3

LS; 6.3.3.3

Lstang 6.4.3.3

LSyoc 64.2.3

lumbar curve depth 7.2.5.10

sang

M

maximum lower body
width 7443
maximum sitting height 7.2.5.1
medial knee to centreline, right and
left 7.4.4.1
medial support depth 6.2.3.8
medial support frontal
angle 6.3.4.4
medial support frontal
location 6.3.2.4
medial support length 6.2.3.9
medial support sagittal
angle 6.2.44
medial support sagittal
location 6.2.2.4
medial support thickness 6.3.3.4
medial support transverse
angle 6.4.34
medial support transverse
location 6.4.2.4

MKnC-R, MKnC-L 7.4.4.1
MLB,, 7.4.43

MSy 6238
MSgyng 6.34.4
MSqoc 6.3.2.4
MS, 6.2.3.9
MS 6.2.4.4
MSgoc 6224
MS, 6.3.3.4
MSi,ng 6.4.3.4
MSyoe 6.4.2.4

sang

NKfang 7-3.3.2

NKgang 7-2.3.2

(NK-UTK)gang  7-24.2

0]

OC7 7.3.4.13

occipital protuberance to vertical
centreline 7.3.4.17

occiput depth 7.2.5.8

occiput height 7.2.5.9
occiputto C7 7.3.4.13

OD 7.258

OH 7.259

orthogonal planes 5.2.3

OtoC 7.3.4.17

P

PELfyng 7.3.34

PELgang 7-2.34

PELiang 7:4.3.3

posterior support frontal
angle 6.3.4.5

posterior support frontal
location 6.3.2.5

posterior support length

posterior support sagittal
angle 6.2.4.5

posterior support sagittal
location 6.2.2.1

posterior support
thickness 6.2.3.11

posterior support to inferior
support relative sagittal
angle 6.2.5.1

posterior support to posterior
support relative sagittal
angle 6.2.5.3

posterior support transverse
angle 6.4.3.5

posterior support transverse
location 6.4.2.5

posterior support width 6.3.3.5

6.2.3.10

PStang 6.34.5
PSfioc 6.3.2.5

PSIS height 7.3.4.16
PSISHR, PSISH  7.3.4.16

PS, 6.2.3.10
PSqang 6245
PSqoc 6.2.2.1

PS; 6.2.3.11
PStang 64.3.5
PSyoc 64.2.5
PS,, 6335
(PS4S)sang 6.25.1
(PS-PS)gang 62.5.3
(PS-THI)gpng 7.2.4.4

R

reference position 2.7
relative angle 2.8

S

SAAS 29
sagittal abdominal angle C.2.2.2
sagittal abdominal line Table C.1
sagittal arm angle 7.2.3.9
sagittal arm line Table 1
sagittal arm to forearm
angle 7.2.49
sagittal foot angle 7.2.3.8
sagittal foot line Table 1
sagittal forearm angle 7.2.3.10
sagittal forearm line Table 1
sagittal forearm to hand
angle 7.24.10
sagittal hand angle 7.2.3.11
sagittal hand line Table 1
sagittal head angle 7.2.3.1
sagittal head line Table 1
sagittal head to neck angle 7.2.4.1
sagittal leg angle 7.2.3.7
sagittal leg line Table 1
sagittal leg to foot angle 7.2.4.7
sagittal neck angle 7.2.3.2
sagittal neck line Table 1
sagittal neck to upper trunk
angle 7.24.2
sagittal pelvic angle 7.2.3.4
sagittal pelvic line Table 1
sagittal pelvis to thigh
angle 7.24.4
sagittal sternal angle C.2.2.1
sagittal sternum line Table C.1
sagittal sternum-to-abdominal
angle C.2.3.1
sagittal thigh angle 7.2.3.6
sagittal thigh line Table 1
sagittal thigh to leg angle 7.2.4.6
sagittal trunk angle 7.2.3.5
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sagittal trunk line Table 1

sagittal trunk to arm angle 7.2.4.8

sagittal trunk to thigh
angle 7.24.5
sagittal upper trunk angle 7.2.3.3
sagittal upper trunk line Table 1
sagittal upper trunk to pelvis
angle 7.24.3
ScapHg, ScapH, 7.3.4.15

scapula height 7.3.4.15
seated anatomical axis
system 2.9
seated anatomical axis system
(SAAS) 55
seated reference position 2.10
SH 7.251
shoulder height 7.3.4.12
shoulder width 7.3.4.3
SHp, SH;  7.3.4.12

SRP 2.10
SSAS 2.11
. 884 6.2.3.12

 SSgyng 6346
. 8Sjoc 63.2.6
© 8SGC 2.12

- SSRP 2.14
' ss 6.2.4.6

SSgioc 6226
SS; 6.2.3.13
SSiang 64.3.6
SSyoc 64.2.6
ss,, 6.3.3.6

sternal length 7.3.4.18
SternL 7.3.4.18
STfang 7.3.3.3

STgang C-22.1
(ST-AB)gzng C-2.3.1

superior support depth 6.2.3.12

superior support frontal
angle 6.3.4.6

superior support frontal
location 6.3.2.6

superior support sagittal
angle 6.2.4.6

superior support sagittal
location 6.2.2.6

superior support
thickness 6.2.3.13

superior support transverse
angle 6.4.3.6

superior support transverse
location 6.4.2.6

superior support width 6.3.3.6

support surface axis system 2.11

support surface axis system
(SSAS) 5.4

support surface geometric
centre 2.12

support surface reference
line 2.13

support surface reference
plane 2.15

sang

support surface reference
position 2.14
SW 7343

TCD 7.25.11
D 7257
THCg, THC, 7.253

thickness 2.16

thigh clearance, right or
left 7.253

thigh width 7.3.4.7

THIg,ng 72.36

THlng 7434

thoracic curve depth 7.2.5.11
TKfang 7-335

TKsang 7:2.35

TKiang 7.4.3.2
(THI-LG)gng 7246
(TK-ARM)g g 7248
(TK-THI)gang 7245

transverse foot angle 7.4.3.5
transverse foot line Table 6
transverse forearm angle 7.4.3.6
transverse forearm line Table 6
transverse hand angle 7.4.3.7
transverse hand line Table 6
transverse head angle 7.4.3.1
transverse head line Table 6
transverse pelvic angle 7.4.3.3
transverse pelvic line Table 6
transverse thigh angle 7.4.3.4
transverse thigh line Table 6
transverse trunk angle 7.4.3.2
transverse trunk/shoulder

line Table 6
trunk depth 7.25.7
TW 7347

u

UTKgang 7:2.3.3
(UTKPS)gang 7-24.3

W

waist width 7.3.4.5

WAS 2.17,5.3

wheelchair axis system 2.17,5.3
width 2.18

WW 7345

ISO 16840-1:2006(E)

A 1A AAAA~ AT
Copyright International Organization for Standardization ghtS reserved 77
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale



ISO 16840-1:2006(E)

ICS 01.040.11; 11.180.10

Price based on 77 pages

~a AT olal oo
Copyright International Organization for Standardization -Ved

Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale



