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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-governm
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Introduction

An investigation into how far ergonomic requirements are taken into consideration with regard to industrial
products and designs is often performed using test equipment, giving possibilities to register only one
parameter (for example only the body height) or perhaps a few parameters. With regard to the concurrent
multifunctional testing and/or determination of product characteristics for which no technical testing
procedures have been laid down,  one or several persons are often designated as test persons and are

obsefved and/or questioned while or after using the product under test.

The feliability of any findings established in this way is very much dependent on the extentto which the test
persgns represent the intended user group in different aspects. How well a product or\design i adjusted to
the apthropometrics of the intended user population is dealt with in this Internationaltandard.

Accofding to EN 614-1, work equipment, e.g. machinery, has to be designed-with proper regard to the body
dimepsions of the intended user population. One means to verify that a-product or a design fulfils this
requirement is to set up a panel of test persons and let them test the productin different ways.

An example of the use of this International Standard is given in Annex‘A (informative).

© 1SO 2004 - All rights reserved \
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INTERNATIONAL STANDARD ISO 15537:2004(E)

Principles for selecting and using test persons for testing
anthropometric aspects of industrial products and designs

1 Scope

This |nternational Standard establishes methods for determining the composition of groups-6fpgrsons whose
anthropometric characteristics are to be representative of the intended user population ofjany specific object
undef test.

This [International Standard is applicable to the testing of anthropometric aspects of industrial products and
designs having direct contact with the human body or dependent on human body measurements, e.g.
machinery, work equipment, personal protective equipment (PPE), consumer goods, working spaces,
archifectural details or transportation equipment.

This [International Standard is also applicable to the testing of sueh safety aspects of prodycts that are
depepdent on human body measurements. It does not deal~with other aspects of the task or other
requifements, such as perception of information (except geometrical arrangement of the viewing targets) and
the upe of controls (except their geometrical placement).

Although this International Standard deals with selecting test persons from an anthropometric| perspective,
similar general principles could be applied for other testivariables, e.g. biomechanical aspects.

2 Normative references
The [following referenced documents ‘are indispensable for the application of this document. For dated
refergnces, only the edition cited«applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 7250:1996, Basic human _body measurements for technological design

ISO 15534-3:2000, Ergohomic design for the safety of machinery — Part 3: Anthropometric data

3 Terms and definitions

For tTe purposes of this document, the following terms and definitions apply.

31
critical dimension of a product to be tested

dimension estimated to cause a major limitation for the usage from an anthropometrical point of view, for the
whole body or body parts, depending on the function of the product in question

NOTE 1 Critical dimension is related to reach, clearance, posture, contact pressure or other factors which may result in
difficulties of use, discomfort or health risks.

NOTE 2 A product to be tested can have more than one critical dimension, for example, a combination of a reach- and
a clearance-dimension.

EXAMPLE The critical dimension for an access opening could be the width, or a combination of two dimensions, for
example the width and the opening height.

© ISO 2004 - All rights reserved 1
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3.2

critical anthropometric measurement
anthropometric measurement which is most affected by the critical dimensions of the product

NOTE

For instance, the critical anthropometric measurement for a person entering an opening for whole body access

is the one with the greatest constraint (for example, the body height and/or the body width, depending on the form of the

access openin

3.3

g9)-

worst-case combination of critical dimensions and anthropometric measurements
combination of critical dimensions of the product, additional equipment and the critical anthropometric

measurement_imposing the biggest restriction on a person who is able to use the product or design as
intended
3.4
slim body type
person for whom at least two width measurements (preferably shoulder width and hip breadth)’and two gepth
measuremer]ts (preferably chest depth and abdominal depth) are smaller than the figure representing thg 25th
percentile or] where this figure is not available, the average value of the 5th and the 50th (mean) percent|le for
the population in question
EXAMPLE For the European shoulder breadth (see Table1) ,tHe)" figure in question is
395 mm + 474 mm
=434,5 mm.

2
3.5
corpulent body type
person for whom at least two breadth measurements (preferably>shoulder breadth and hip breadth) angl two
depth measyrements (preferably chest depth and abdominalidepth) are bigger than the figure represgnting
the 75th perg¢entile or, where this figure is not available, the~average value of the 50th percentile (mean|) and
the 95th pergentile for the population in question
EXAMPLE For the European hip breadth{,*standing (see Table1) the figure in questign is
359 mm + 40P mm

=379,5 mm.

2
3.6
medium body type
person belonging neither to the slim-nor to the corpulent body type
4 Types|of tests
4.1 General
Depending on'the accuracy of the test results required and the availability of test persons, either a screpning

or a detailed test can be performed. In addition to critical dimensions of the product, at least the following shall

be taken into

occupati

account as selection criteria:

the geographical origin of the user population (global, European Union or a specific population);
the age of the user population (all or specific age groups);

the gender of the user population (both or specific);

on (if relevant).

© ISO 2004 — All rights reserved
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Screening test

The screening test is not as complete or accurate as a detailed test and is used in the preliminary assessment
of the usability of products and designs for a defined intended user population.

NOTE Where appropriate, particularly early in the design process, screening tests can also be perfo
help of computer manikins or body templates, representing the variation of the intended user population defined in 4.1. For

more

information on computer manikins, see ISO 15536-1.

Screening tests are never sufficient for complete assessment of safety aspects.

4.3

The

prototype or other physical model), in relation to anthropometric dimensions. The selegtion” of ar
meagurements and percentiles depends on the features of the product or design undértest. The
ed test shall be long enough to give a good representation of the intended use-of the prodlict, including
forespeable non-regular or emergency use and maintenance.

detai

5

5.1

Test

intenfded user population.

The ftest shall be reproducible, as far as possible.

5.2

The following shall be taken into account:

Test with test persons

"Detaited test

General requirements and recommendations

persons shall be selected to represent the anthropometric-measurements of the relevant pef

Procedure for testing

ipentify the intended user population (see 4.1);

ifentify critical tasks that the user will perform in or with the product design, and the type of]
g¢quipment used durind these tasks;

define the critical.dimensions of the product under test;

define worsts=case combinations of critical dimensions and anthropometric measuremer
¢ritical mgasurements with additional equipment;

rmed with the

Jetailed test takes account of all dimensions of a product or design (for example by.using a mock-up,

thropometric
duration of a

centile of the

clothing and

ts, including

U.

Tefine safety margins, absolute (figures) or relative (percentile) to be added to the dimension

select test persons according to 5.3 or 5.4, respectively;

run the test(s), taking the following into account:

persons,

— registration of the test persons' subjective opinions during and/or after using the product,

intended;

document the test procedure and the test results (see 5.7).

© ISO 2004 - All rights reserved
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Any individual test should cover at least one whole utilisation cycle for each element of the object under test
(adjustment gear, displays, controls, visibility, etc.). Any deviation from this recommendation shall be
documented. The reliability of some tests can be improved by repeating them at least three times.
Requirements for specific tests might be found in some product standards.

5.3 Selection of test persons within the intended user population for screening test

For each critical dimension, select at least three persons, representing the part of the user population
anticipated to be limiting in this aspect. That is, if it is a clearance-dimension that shall be tested, the persons
should as far as possible represent the 95th percentile for that dimension. If it is a reach-dimension to be
tested, the persons should as far as possible represent the 5th percentile. The same test person can be used

for testing nfjore than one critical dimension (see lable 1 for European human body measurements

Table 2 for w

5.4 Selection of test persons within the intended user population for detailed test

The following

— For each critical dimension, select at least seven persons, representing the part-of the user popu

anticipated to be limiting in this aspect. That is, if it is a clearance-dimension that shall be testeq
should, as far as possible, represent the 95th percentile for that dimmension. If a reach-dimension
is to be {ested, the persons should, as far as possible, represent the 5th-percentile.

persons

— If the 9pth and/or the 5th percentile for the critical dimensions.are not known in the intended
populatipn, then at least seven test persons representing the litniting (95th or 5th) percentile of sf

shall be
type, re
percenti
for testin

— Inamo
concern

— ltis rec
possible

For safety c
person repre;
test.

orld-wide human body measurements, or relevant regional data should be used).

shall be taken into account.

used. Of these seven test persons, at least two sholld be of slim, medium and corpulent
bpectively. It is also recommended that at least 6ne person representing the 95th or th
e of the breadth or depth measurement be included in the test group. A test person can be
g more than one critical dimension.

(e complicated test situation, for example; where both clearance- and reach-dimensions &
the sample of test persons should belspecifically determined for it's purpose.

bmmended to use the 1st and the 99th percentile, instead of the 5th and the 95th whsg

bnsiderations (for example, for testing the access openings or safety distances), at leas
senting the 1st or the 99th percentile of the relevant body measurement shall be employed

and

ation
, the

user
ature
body
e 5th
used

re of

rever

t one
n the
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Table 1 — European human body measurements for persons aged between 18 and 60 years

RN

Cc g

N

d

ource: 1ISO 14738:2002.
ource. 1ISO 15534-3:2000.

here are no.data available.

Human body measurement Value, mm Definition, see
P5 P50 P95

Stature (body height) 15302 171948 1881b.¢ ISO 7250:1996; 4.1.2
Eye height 142072 16032 17502 ISO 7250:1996; 4.1.3
Shoulder height 12602 142448 15702 ISO 7250:1996; 4.1.4
Elbow height 930b 107842 11950 ISO 7250:1996; 4.1.5
Crotghheight 665 7 810 & o0 P SO 725071996; 4.1.7
Tibia] height 3972 4722 5302 ISO 7250:1996;4.]1.8
Lowgr leg length (popliteal height) 340° 4442 505b ISO 7250:1996; 4.2.12
Kned height, sitting 4602 5302 6022 ISO7250:1996; 4.2.14
Hip HQreadth, standing 3002 35948 4002 ISO 7250:1996; 4.)1.12
Hip Hreadth, sitting 3332 3682 440a.b ISO 7250:1996; 4.2.11
Elboyv-to-elbow breadth 3902 4782 545¥ ISO 7250:1996; 4.2.10
Shodlder (bideltoid) breadth 3952 4742 4852 ISO 7250:1996; 4.2.9
Chegt depth, standing 1702 2152 2502 ISO 7250:1996; 4.1.9
Abddminal depth, sitting 1952 23742 3502 ISO 7250:1996; 4.2.15
Hand length 152 ¢ 1822 2022 ISO 7250:1996; 4.8.1
Hand breadth with thumb d d 120°¢ ISO 15534-3:2000
Hand breadth at metacarpals 722 812 97¢ ISO 7250:1996; 4.8.3
Footflength 211¢ 2552 285b.¢ ISO 7250:1996; 4.8.7
Foot[breadth 842 962 113¢ ISO 7250:1996; 4.8.8
Head length from tip of nose d d 240°¢ ISO 15534-3:2000
NOTH For further information, (see 1ISO 15534-1 to ISO 15534-3.
@  Jource: Jirgens, H.W.; Matzdorff, I. Windberg, J.: International Anthropometric Data for Work-Place and Machinery Design ([13] in
the B{bliography).
b 4
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Table 2 — World-wide human body measurements for persons between 25 and 45 years of age,

divided into two categories, i.e. “smaller type” and “larger type”

Smaller type P Larger type °
Human body measurement 2 Value, mm

P5 P50 P95/P5 P50 P95
Stature (body height) 1390 1520 1650 1780 1910
Sitting height (erect) 740 800 870 935 1000
Eye height, sitting 620 690 750 815 880
Forward reacp (fingertips) 670 740 810 880 950
Shoulder (bideltoid) breadth 320 365 410 455 500
Shoulder (biarominal) breadth 285 325 360 395 430
Hip breath, standing 260 300 335 375 410
Knee height 405 455 505 550 600
Lower leg length (popliteal height) 320 365 410 460 505
Elbow-grip lepgth 270 305 340 375 410
Buttock-knee(length 450 505 560 615 670
Buttock-heel length 830 920 1010 1100 1190
Hip breadth, gitting 260 305 350 395 440
Hand length 140 155 170 185 200
Hand breadth at metacarpals 65 75 90 100 110
Foot length 200 225 250 275 300
Head circumference 475 505 540 570 600
Head length 160 175 185 195 205
Head breadth 120 135 145 160 170
NOTE For children and elderly populationsy.separate data sets are sometimes are needed.
@  Source: Hans W. Jiirgens, Ivar A. Aung, Ursula Pieper: International Data on Anthropometry ([12] in the Bibliography).
b Both typeg should be considered when testing products designed for the whole world. “Smaller type” and “Larger type” catepories
are given if it i$ not possible to create)a product design for the whole world. “Smaller type” data are based on females from “smaller
type” populatiops. “Larger type” data are based on males from “larger type” populations.
5.5 Expelienced or inexperienced persons
In many situations_it is appropriate that persons with different acquaintance with the product in questi are

engaged for the test, as long as they belong to the intended user population. When analysing the test data, a
distinction should be made between experienced and inexperienced (naive) test persons, concerning the use
of the product or the design under test. In some cases, it may be useful to have an even finer differentiation
concerning acquaintance with the test situation.

5.6 Criteria for acceptance of a product with regard to anthropometric aspects

General criteria for acceptance are defined in certain standards (for example, ISO 14738 and EN 614-1). The
set of acceptance criteria for a given product is dependent on the product/design. For some products,
acceptance criteria are formulated in specific product standards. For other products, or when specific user
groups are intended, the designers may have to formulate their own acceptance criteria, based on applicable
anthropometric information.

6 © ISO 2004 — All rights reserved
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For safety aspects, negative results concerning one single item shall lead to redesign.

NOTE Additional allowances for safety may be needed to provide protection for the whole population.

5.7 Documentation of the test procedure and the results

Identification of the product/design tested, the intended user population, defined critical dimensions and critical
anthropometric measurements, test procedures, acceptance criteria and test results shall be documented and
made available on request.

© ISO 2004 - All rights reserved 7
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A.1 Scope

A ten person
tested. Two parking levels are situated on top of the store (6th and 7th floor).

The test in

relevance, a
elevators. Fd

A.2 Test procedure (see Table A.1)

Step 1:

Step 2:

Step 3:

Step 4:

Det

meagsurements of the users (see Table A.1, step 1).

Det

Det

For
con
bas
insi

Selgcting of test persons

As
nor
for
The

The

Annex A
(informative)

Example of a test procedure for testing
of anthropometric aspects of an elevator

elevator which is planned for public use in a big five-floor department store in Europe_has

this example case has to do with comfort, selective aspects of ergongmic-anthropor
s well as aspects of entry/exit. In particular, this Annex does not address safety issu
r this purpose, ISO 4190-1, ISO 4190-2 and EN 81 should be consulted.

brmine the critical dimensions of the products and equipment and the critical anthropor

brmine the worst case (see Table A.1, step 2).

brmination of different types of test

checking rough anthropometric data (for example for ten persons) a screening test as wel
puter application can be used. As_time aspects (duration of transport in the worst case:

ement to the 7th floor with a stop at every floor level) will influence the acceptance of s
le an elevator, a detailed test with persons should be preferred.

the elevator is for use/in a European department store, European anthropometric dat
ally be sufficient~Although the data represent an average value for both sexes, it is advisa
a test group by-a-mixed male and female population to achieve better subjective test result
test persons should be experienced in using an elevator.

test petsons can be formed into three groups (see Table A.1, step 4):

to be

hetric
bs of

netric

as a
from
pace

- will
ble to

h

D .

(-‘.rmlp 1 (wnrcf r‘qcp)' Ten persons rnprnennfing the 95th pprr‘pnfilp (r‘nrpnlnnf), for testin

g the

door width and the space inside the elevator. Probably the seven test
persons needed for the press-button size test (big hand/index fingers)

can be included in this group.

Group 2: Seven children (aged 12 years) representing the 5th percentile, for

testing the highest push button.

Group 3 (realistic): Mixed adult group representing the 95th (three persons), the

50th

(fourpersons) and the 5th (three persons) percentile (including one
wheel-chaired person or one person with a pram), instead of Group 1.
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