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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential [PRs, if any, is publicly available for ETSI members and non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in
respect of ETSI standards”, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https:/ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This final draft ETSI Guide (EG) has been produced by ETSI Technical Committee Human Factors (HF), and is now
submitted for the ETSI standards Membership Approval Procedure.

Modal verbs terminology

In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be
interpreted as described in clause 3.2 of the ETSI Drafting Rul€s (Verbal forms for the expression of provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Introduction

Many people with physical or cognitivedimpairments do net find it easy and efficient to use mobile ICT devices and
services manufactured for the mass market or for specific target groups such as young users.

The concept of cognitive impairment is very broad:In.general, a person with a cognitive impairment has more
difficulties with one or more types of mental tasks than the average person [i.36]. Cognitive impairments can be
described as "a substantial limitation in one's:capacity to think, including conceptualizing, planning, and sequencing
thoughts and actions, remembering, interpreting subtle social cues, and understanding numbers and symbols" [i.1].

Cognitive impairments can include learning impairments (difficulty to learn in conventional ways), language
impairments (difficulty to understand or producing language), or some form of ageing-related cognitive impairment
(e.g. dementia - including Alzheimer's disease - memory loss, or lack of orientation). Individuals with cognitive
impairments can face unique challenges that are often pervasive and changing throughout their lives.

A number of accessibility guidelines for mobile ICT exist (from ETSI and other standards bodies as well as from
academic and industrial sources). They provide guidance to device and service developers to raise their awareness of
problems frequently encountered by people with disabilities, and suggest ways of increasing the accessibility of their
products. However, while there are many guidelines that focus on physical and/or sensory impairments, there is a lack
of guidelines that explicitly target the requirements of people with cognitive impairments.

The present document is intended to fill this gap. Based on an analysis reported in ETSI TR 103 349 [i.8], the present
document provides guidelines for the design of mobile ICT devices and services. In particular, the design guidelines in
the present document are based upon the functional needs of persons with limited cognitive, language and learning
abilities described in ETSI TR 103 349 [i.8]. The guidelines extend existing guidelines on usability and accessibility.
This means that the cognitive impairment-specific guidelines in the present document apply in addition to guidelines on
good user interface design and on design for all.

The guidelines in the present document are based on research studies and scientific papers used as sources for
identifying relevant user needs and are complemented by others based on knowledge of best practice. For example,
there are several general accessibility requirements in ETSI EN 301 549 [i.6] that support the needs of persons with
cognitive impairments, as described in Annex B of ETSI EN 301 549 [i.6]. It is also worth noting that many persons
with cognitive impairments also have other (physical and sensory) impairments. The requirements of ETSI

EN 301 549 [i.6] support these additional needs.
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1 Scope

The present document contains design guidelines for mobile devices and applications that will enable persons with
limited cognitive, language and learning abilities (including people with age-related cognitive impairments) to have an
improved user experience when using mobile ICT devices and applications.

The guidelines apply to the design of:
° mobile ICT devices;
. mobile applications (whether they are standalone or whether they provide access to related services).

The guidelines in the present document complement existing usability and accessibility guidelines.

2 References

2.1 Normative references

Normative references are not applicable in the present document.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or non-
specific. For specific references, only the cited versionlappli¢s. For non-specific references, the latest version of the
referenced document (including any amendments).applies:

NOTE: While any hyperlinks included.in'this-¢lause were-valid at the time of publication ETSI cannot guarantee
their long-term validity.

The following referenced documents arenot necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[1.1] Braddock, D., Rizzolo, M.; Thompson, M. & Bell, R. (2004). Emerging Technologies and
Cognitive Disability. Journal of Special Education Technology, 19 (4). pp. 49-56.

[i.2] ETSI EG 202 116;"Human Factors (HF); Guidelines for ICT products and services; "Design for
Allll".

[1.3] ETSI EG 202 417: "Human Factors (HF); User education guidelines for mobile terminals and
services".

[1.4] ETSI EG 201 013: "Human Factors (HF); Definitions, abbreviations and symbols".

[1.5] ETSI EG 202 325: "Human Factors (HF); User Profile Management".

[1.6] ETSI EN 301 549: "Accessibility requirements suitable for public procurement of ICT products

and services in Europe".

[i.7] ETSI ES 202 746: "Human Factors (HF); Personalization and User Profile Management; User
Profile Preferences and Information".

[1.8] ETSI TR 103 349: "Human Factors (HF); Functional needs of people with cognitive disabilities
when using mobile ICT devices for an improved user experience in mobile ICT devices".

[1.9] ETSI TS 102 747: "Human Factors (HF); Personalization and User Profile Management;
Architectural Framework".
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[i.10]

NOTE:

[i.11]

[i.12]

NOTE:

[i.13]

NOTE:

[i.14]

NOTE:

[i.15]

NOTE:

[i.16]

NOTE:

[i.17]

NOTE:

[i.18]

NOTE:

[i.19]

NOTE:

[i.20]

NOTE:

[i.21]

[i.22]
[i.23]

[i.24]
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Writing User-Friendly Documents - A Handbook for FAA Drafters. Prepared by the Plain English
Network (PEN). Adapted for FAA, Feb. 2000.

Available at
http://www.faa.gov/about/office org/headquarters offices/aoc/media/writing user friendly doc.pdf.

Locker, K. O. (2007). Business and Administrative Communication. 8th. Edition. McGraw-Hill
Higher Education.

How to make information accessible: "A guide to producing easy read documents".

Available at http://www.lambethccg.nhs.uk/Practice-Portal/news/gp-
bulletin/Documents/28.05.2015/6%20.CHANGE How to Make Info Accessible guide 2009.pdf.

Simply put: "A guide for creating easy-to-understand materials". U.S. Department for Health and
Human Services. Centers for Disease Control and Prevention.

Available at: http://www.cdc.gov/healthliteracy/pdf/Simply Put.pdf.

DEEP Guide Writing dementia-friendly information. The Dementia Engagement and
Empowerment Project. © 2013.

Available at: http://dementiavoices.org.uk/wp-content/uploads/2013/11/DEEP-Guide-Writing-dementia-
friendly-information.pdf.

How to use Easy Words and Pictures. The Disability Rights Commission, Stratford upon Avon.
FOCUSI12/ER.

Available at: http://www.2gether.nhs.uk/filés/DRE>ER Booklet1006[1].pdf.

Make it Clear: A guide to making EasyRead information. People First New Zealand.

Available at: http://www.odi.govt.nz/deGuments/guides=and-toolkits/guide-to-writing-easy-read-
information-people-first-2014.pdf.

Mencap's Make it‘elear: A guide to.making easy read information. Mencap - The voice of learning
disability.

Available at: www.mencap.org.uk.

Making written information easier to understand for people with learning disabilities - Guidance
for people who comatission or produce Easy Read information - Revised Edition 2010.
Department of Health = Office for Disability Issues - HM Government.

Available at:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/215923/dh 121927 .pdf.

W3C Recommendation (11 December 2008)/ISO/IEC 40500:2012: "Web Content Accessibility
Guidelines (WCAG) 2.0".

Available at http://www.w3.org/TR/WCAG20/.

W3C: Understanding WCAG 2.0: "A guide to understanding and implementing Web Content
Accessibility Guidelines 2.0".

Available at https://www.w3.0org/TR/UNDERSTANDING-WCAG20/.

Alred, G. J., Brusaw, C. T. & Oliu, W. G. (2009). Handbook of Technical Writing. Boston and
New York: Bedford/St. Martin.

ISO 9241-110:2006: "Ergonomics of human-system interaction - Part 110: Dialogue principles".

ISO/DIS 9241-112: "Ergonomics of human-system interaction - Part 112: Principles for the
presentation of information".

ISO 14289-1:2012: "Document management applications -- Electronic document file format
enhancement for accessibility -- Part 1: Use of ISO 32000-1 (PDF/UA-1)".
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[1.25] ISO 9241-171:2008: "Ergonomics of human-system interaction -- Part 171: Guidance on software
accessibility".
[1.26] Andrews, G. & Todd, J. M. (2008). Two sources of age-related decline in comprehension of

complex relative sentences. In N. B. Johansen (Ed.), New research on short-term memory research
(pp- 93-123). New York: NovaScience Publishers.

[1.27] Gerth, S. (2015). Memory Limitations in Sentence Comprehension - A Structural-based
Complexity Metric of Processing Difficulty. Potsdam Cognitive Science Series Vol. 6, Potsdam:
Universitdtsverlag Potsdam.

[1.28] Yamagata, C., Kowtko, M., Coppola, J. F., & Joyce, S. (2013). Mobile app development and
usability research to help dementia and Alzheimer patients. In: Systems, Applications and
Technology Conference (LISAT), 2013 IEEE Long Island (pp. 1-6). IEEE.

[1.29] Armstrong, N., Nugent, C., Moore, G., & Finlay, D. (2010). Using smartphones to address the
needs of persons with Alzheimer's disease. annals of telecommunications-annales des
télécommunications, 65(9-10), 485-495.

[1.30] Carrillo, M. C., Dishman, E., & Plowman, T. (2009). Everyday technologies for Alzheimer's
disease care: Research findings, directions, and challenges. Alzheimer's & Dementia, 5(6),
479-488.

[1.31] ISO/IEC TR 29138-1: "Information technology -- Accessibility considerations for people with

disabilities -- Part 1: User needs summary".

[1.32] Lancioni, G. E., Singh, N.N., O'Reilly, M, F., Sigafoos, J.,;Cassano, G., Pinto, K., Minervini, M.
G. & Oliva, D. (2012). Technology-aided pictorial cues‘to support the performance of daily
activities by persons with moderatevAlzheimer's disease.Research in developmental disabilities,
33(1), pp.265-273.

[1.33] Lancioni, G. E., Singh, N. N, Q'Reilly, M. E5 Sigafoos, J., Tatulli, E., Rigante, V., Zonno, N.,
Perilli, V., Pinto, K. & Mineryini, M. G (2010). Technology-aided verbal instructions to help
persons with mild orimoderate Alzheimer's:disease perform daily activities. Research in
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and.definitions given in ETSI EG 201 013 [i.4] and the following
apply:

activity limitation: difficulty an individual may-have'in executing an activity
NOTE: Source: [i.37].

approved platform or device based user authentication: device-based user authentication mechanism that is directly
supported by a mobile device operating system or by device firmware

cognitive disability: activity limitations or participation restrictions that occur when factors in the environment
constrain barriers for persons with cognitive impairments

cognitive impairment: substantial limitation in a person's capacity to think, including conceptualizing, planning, and
sequencing thoughts and actions, remembering, interpreting subtle social cues, and understanding numbers and symbols

NOTE: Source: [i.1].

context: any information that can be used to characterize the state of entities that are considered relevant to the
interaction between a user and an application, network function, service or device

NOTE: Source: ETSI TS 102 747 [1.9].

context of use: users, tasks, equipment (hardware, software and materials), and the physical and social environments in
which a product is used

NOTE:  Source: ISO 9241-110 [1.22].
dark pattern: user interfaces that are designed to trick people

NOTE: Source: [i.56].
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