INTERNATIONAL ISO
STANDARD 24227

First edition
2023-10

Validation protocol for walking speed
as extracted from various sensor
systems that measure human body
motion for the healthcare sector
Protocole de validation de la vitesse de marche extraite de divers

systémes de capteurs mesurant les mouvements du corps humain
pour le secteur des soins de santé

Reference number
1SO 24227:2023(E)

© IS0 2023


https://standards.iteh.ai/catalog/standards/sist/2aded3d5-c67e-4b7f-b673-3f0b954e7197/iso-24227-2023

IS0 24227:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standards.iteh.ai/catalog/standards/sist/2aded3d5-c67e-4b7f-b673-3f0b954e7197/iso-24227-2023

IS0 24227:2023(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMEIOMUICTION ...t v
1 SCOPI@ ... 1
2 NOIMATIVE FEEETEIICES ..........cccoo e 1
3 Terms and defiNETIONIS ... 1
4 Validation protocol of walking speed as provided by various sensor systems .. w1
4.1 GBIIET AL |
4.2 Qualifications of the MEASUIET ... 1
4.3 Sample size and participant selection for the validation Study..........ccoen 2
4.4 Validation StUAY PrOCEAUIE ... e
441 Establishing walking distance
4.4.2 Measurement of WalKing SPEEd. ...
4.4.3 Comparison of measured walking speeds
5 Validation study reporting..............
Annex A (informative) Template to report the results of a validation study.............o 4
Annex B (informative) Sample report of the results of a validation study ... 5
BIDLEOGIAPIY ... 7

© 1S0 2023 - All rights reserved iii


https://standards.iteh.ai/catalog/standards/sist/2aded3d5-c67e-4b7f-b673-3f0b954e7197/iso-24227-2023

IS0 24227:2023(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC 3,
Anthropometry and biomechanics.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Walking speed is recognized as being a reliable predictor of healthy function for people of all ages,
and in particular for the elderly, and has been referred to as one of the “vital signs” of physical health
and as one of the predictive factors of future health and deathlll-[4], Studies of community-dwelling
older adults (65 years and older: mean + standard deviations age 74,2 + 2,9 years for one study*] and
74,1 + 5,7 years for anotherl2]) have shown that walking speeds faster than 1,0 m/s suggest healthier
ageing, while walking speeds slower than 0,6 m/s suggest an increased likelihood of poor health and
functionll.[3],

In the healthcare sector, measuring walking speed by using a stopwatch and a tape measure is the gold
standard (hereafter, reference method)[€l-[8], Recent new technologies enable walking speed to be
measured using various sensor systems (e.g. wearable sensors, environment-embedded sensors)[21.[10],
These technologies offer possible improvements on the reference method in healthcare for measuring
walking speed, such as being able to measure walking speed during daily livingl10], Measurements taken
during daily living could produce a more accurate health index due to decreased examiner influence
and the ability to measure walking speed for longer distances and more frequently than in a clinical
setting. Further, sensor systems can be utilized to establish a fatigue index in the work environment.

There is, however, no fixed standard to validate walking speed measured by such new technologies
against the reference method. Therefore, users of such systems (e.g. physicians, therapists, ergonomists)
cannot compare the accuracy between different systems based on the same evaluation protocol.

The intent of this document is to provide manufacturers of sensor system technologies with a standard
means of validating and reporting walking speed values against the values provided by the reference
method for measuring walking speed in the healthcare sector.

There are several different fundamental technologies underlying commercially available sensor systems
that measure walking speed. This document covers these technologies, including accelerometer-based
systems, depth-sensor-based systems and global positioning system (GPS)-based systems.
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