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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -
Part 1-6: General requirements for basic safety

and essential performance —
Collateral Standard: Usability

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonable effqQrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be the way in which they are used or for any
misinterpretation by any end user.

In order to promote internatjopal uniformit ittees undertake to apply IEC Publications
transparently to the maximum ir natipnal and regional publications. Any divergence
between any IEC Publication ending nationalor regional publication shall be clearly indicated in
the latter.

IEC provides no markigg proced i its approval and cannot be rendered responsible for any
equipment decla‘! i it ication.

All users should ehs(ar \

No liability shall atta , employees, servants or agents including individual experts and
members of its t and IEC National Committees for any personal injury, property damage or
other damage,. of any wattwe whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arisingnolt o publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

Attentidn i wnte_the Normative references cited in this publication. Use of the referenced publications is
indispensa

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

ot be held responsible for identifying any or all such patent rights.

International standard IEC 60601-1-6 has been prepared by IEC subcommittee 62A: Common
aspects of electrical equipment used in medical practice of IEC technical committee 62:
Electrical equipment in medical practice.

This second edition constitutes a collateral standard to IEC 60601-1: Medical electrical
equipment — Part 1: General requirements for safety and essential performance hereafter
referred to as the general standard.

This document cancels and replaces the first edition of IEC 60601-1-6.
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This edition of IEC 60601-1-6 was revised to structurally align it with the 2005 edition of IEC
60601-1 and to implement the decision of IEC Subcommittee 62A that the clause numbering
structure of collateral standards written to IEC 60601-1:2005 would adhere to the form
specified in ISO/IEC Directives, Part 2:2004. The principle technical changes are in Clause 4,
which now recognizes that there is a general requirement for a risk management process in
IEC 60601-1:2005.

The text of this collateral standard is based on the following documents:

FDIS Report on voting
62A/550/FDIS 62A/557/RVD

Full information on the voting for the approval of this collateral standg ound in the

report on voting indicated in the above table.
This publication has been drafted in accordance with the ISO/I

In the IEC 60601 series of publications, collateral standa
safety applicable to:

— asubgroup of MEDICAL ELECTRICAL EQUIPMENT (e.§.

— a specific characteristic of all MEDICAL ELEC
general standard (e.g. alarm syste

— TERMS DEFINERNN

NOTED: SMAL
In referring to the
— “clause” mea teen numbered divisions within the table of contents,

inclusive of & jvi e.g. Clause 6 includes subclauses 6.1, 6.2, etc.);
— ‘“subcjause bered subdivision of a clause (e.g. 6.1, 6.2 and 6.2.1 are all
subclause

References to clauses within this standard are preceded by the term “Clause” followed by the
clause number. Referénces to subclauses within this standard are by number only.

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

- ‘“shall” means that compliance with a requirement or a test is mandatory for compliance
with this standard;

- “should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this standard;
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- “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

Clauses, subclauses and definitions for which a rationale is provided in informative Annex A
are marked with an asterisk (*).

A list of all parts of the IEC 60601 series, under the general title: Medical electrical
equipment, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication wil

@%

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

N
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INTRODUCTION

Medical practice is increasingly using MEDICAL ELECTRICAL EQUIPMENT for observation and
treatment of PATIENTS. USE ERRORS caused by inadequate MEDICAL ELECTRICAL EQUIPMENT
USABILITY have become an increasing cause for concern. The USABILITY ENGINEERING PROCESS
is intended to achieve reasonable USABILITY, which in turn is intended to minimise USE ERRORS
and to minimise use associated RISKS. Some, but not all, forms of incorrect use are amenable
to control by the MANUFACTURER. The USABILITY ENGINEERING PROCESS is an element of the
RISK MANAGEMENT PROCESS.

This collateral standard describes a USABILITY ENGINEERING PROCESS, and provides guidance
on how to implement and execute the PROCESS to provide BASIC SAF and ESSENTIAL
PERFORMANCE as it relates to USABILITY of MEDICAL ELECTRICAL EQUIPMENT, intended to be
useful not only for MANUFACTURERS of MEDICAL ELECTRICAL EQUIPMENT/ 't Qr technical
committees responsible for the preparation of particular standards.

O
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MEDICAL ELECTRICAL EQUIPMENT -
Part 1-6: General requirements for basic safety

and essential performance —
Collateral Standard: Usability

1 Scope, object and related standards

1.1 Scope
This International Standard specifies requirements for a PROCESS

and validate the USABILITY, as it relates to BASIC SAFETY and
MEDICAL ELECTRICAL EQUIPMENT, hereafter referred to as

1.2 Object

The object of this collateral standard is to specify génerahreqiire ts that are in addition to
those of the general standard and to serve as the-basis fg p@tic

1.3 Related standards
1.3.1 IEC 60601-1

For ME EQUIPMENT, this collateral

601-1 alone;
EC 60601-1-6 alone;

this collateral standard.

2 Normative references

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

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance

IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral Standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems
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ISO 14971:2000, Medical devices — Application of risk management to medical devices

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005,
IEC 60601-1-8:2006 and the following definitions apply.

NOTE An index of defined terms is found beginning on page 145.

3.1

ABNORMAL USE

intended act or intended omission of an act by the RESPONSIBLE ORGANIZA or OPERATOR of
ME EQUIPMENT as a result of conduct that is beyond any reasonable meaps CONTROL by

the MANUFACTURER

NOTE 1 See also Annex B. Examples are given in Annex C.
NOTE 2 It is possible for the PATIENT to be the OPERATOR, e.g. when ME EQU! i ed inthe PATIENT’S home.
NOTE 3 ABNORMAL USE is not considered REASONABLY FORESEABLE MISUSE

3.2
EFFECTIVENESS
accuracy and completeness with which OPERATORS 3

[1SO 9241-11:1998, definition 3.2, modified]

3.3

EFFICIENCY
resources expended in relation to th
achieve goals

mpleteness with which OPERATORS

[1ISO 9241-11:1998, definitign 3.3 'w

3.4
* OPERATOR-EQU

means by which the F EQUIPMENT communicate

[ANSI/AAMI/HE 74:20

NOTE The A¢
INTERFACE.

are considered part of the ME EQUIPMENT and the OPERATOR-EQUIPMENT

3.5
OPERATOR PRO
summary of the , physical and demographic traits of the intended OPERATOR population,
as well as any special characteristics that can have a bearing on design decisions, such as
occupational skills and job requirements

3.6

* PRIMARY OPERATING FUNCTION

function that involves OPERATOR interaction that is either frequently used or related to the
BASIC SAFETY or ESSENTIAL PERFORMANCE of the ME EQUIPMENT in NORMAL USE

3.7

* REASONABLY FORESEEABLE MISUSE

use by the OPERATOR in a way not intended by the MANUFACTURER but which can result from
readily predictable human behaviour

[ISO/IEC Guide 51:1999, definition 3.14, modified]
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NOTE 1 REASONABLY FORESEEABLE MISUSE is an intended action.
NOTE 2 Use refers to a product, PROCESS or service.

NOTE 3 Slips, lapses, mistakes and ABNORMAL USE can also be reasonably foreseeable, but are not considered
REASONABLY FORESEEABLE MISUSE.

NOTE 4 See also Annex B.

3.8

TRAINING

application-specific OPERATOR-oriented instruction or exercises required for the safe and
effective use of the ME EQUIPMENT

3.9

USE ERROR
act or omission of an act that has a different ME EQUIPMENT response
MANUFACTURER or expected by the OPERATOR

ded by the

NOTE 1 USE ERROR includes slips, lapses, mistakes, and REASONABLY FORESEEABLE
NOTE 2 See also Annex B and D.1.3.
NOTE 3 The physiological response of the PATIENT is not considered pa

3.10
USE SCENARIO

sequence of events and tasks used to specify and_t € ME EQUIPMENT

3.1

* USABILITY
characteristic that establishes EFFEC
satisfaction

NCY and OPERATOR learnability and

3.12
USABILITY ENGINEERING

application of know|edy \ 3 aviour, abilities, limitations, and other
characteristics t S 'S, ME EQUIPMENT, devices, systems, tasks, jobs,
and environmen

3.13
* USABILITY EN

3.14
USABILITY SP
documentation defining the OPERATOR-EQUIPMENT INTERFACE requirements related to USABILITY

3.15

VALIDATION

confirmation, through the provision of objective evidence, that the requirements for a specific
intended use or application have been fulfilled

NOTE 1 The term “validated” is used to designate the corresponding status.
NOTE 2 The use conditions for VALIDATION can be real or simulated.
[ISO 9000:2000, definition 3.8.5]
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4 General requirements

4.1 * Conditions for application to ME EQUIPMENT

The ME EQUIPMENT shall provide adequate USABILITY such that the RISKS resulting from NORMAL
USE and USE ERROR are acceptable. See also 7.1.1 and 12.2 of the general standard.

Compliance with this subclause is considered to exist when compliance with the other clauses
and subclauses of this collateral standard is demonstrated.

4.2 * RISK MANAGEMENT PROCESS for ME EQUIPMENT

When performing the RISK ANALYSIS step of the RISK MANAGEMENT PRO
the general standard, the analysis shall consider the following:

ed by 4.2 of

— application specification (see 6.2.2.1);

— OPERATOR PROFILE;

— predictable USE ERRORS (see ANNEX C for a list of predi
— * task related requirements;
— * context of use;

— information on HAzZARDS known for
ME EQUIPMENT of a similar type, if gvai

ENT, its physical operating principles and significant
gtics relevant to its USABILITY, shall be included in the
ation shall also be included in the technical description,

ACCOMPA for ME EQUIPMENT may be provided electronically, e.g. by
: CD-ROM. If the ACCOMPANYING DOCUMENTS are provided
electronically, the_USABILITY ENGINEERING PROCESS shall include consideration of which
information also neéds to be provided as hard copy or as markings on the ME EQUIPMENT, €.g.

to cover emergency operation.

The ACCOMPANYING DOCUMENTS shall include a description of the OPERATOR PROFILE. The
ACCOMPANYING DOCUMENTS shall be written at a level consistent with the intended OPERATOR
PROFILE.

Compliance is checked by inspecting the ACCOMPANYING DOCUMENTS and the USABILITY
ENGINEERING FILE.
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5.2 * TRAINING and materials for TRAINING

If ME EQUIPMENT specific TRAINING is required for the PRIMARY OPERATING FUNCTIONS of the
ME EQUIPMENT, the MANUFACTURER shall:

— provide the necessary materials for TRAINING;

— ensure that these materials are available; or

— provide the TRAINING.

NOTE 1 ME EQUIPMENT-specific TRAINING provides the knowledge and skills required for safe and effective use of
ME EQUIPMENT in addition to the OPERATOR PROFILE.

The INTENDED USE shall be the basis for TRAINING and TRAINING material. The instructions for
use shall indicate whether specific TRAINING for this ME EQUIPMENT is sired and shall
indicate the available TRAINING options.

NOTE 2 See IEC 61258 [1]. 1)
6 * USE ERROR and USABILITY

6.1 * Safety for the PATIENT, OPERATOR and other per;

A USABILITY ENGINEERING PROCESS shall be cond
OPERATOR and other persons related to USABILITY, 0

unintentional setting of the diagnostic or therap

@EQ

- ! ntal fatigue resulting in increased USE ERROR.

6.2 * USABILITY ENGINEERING PROCESS

6.2.1 General

The results of the USABILITY ENGINEERING PROCESS shall be recorded in the USABILITY
ENGINEERING FILE. The USABILITY ENGINEERING PROCESS may vary in form and extent based on
the nature of the ME EQUIPMENT, its intended OPERATOR and its INTENDED USE (see D.3.2). The
records and other documents that make up the USABILITY ENGINEERING FILE may form part of
other documents and files, e.g. a MANUFACTURER’S product file or RISK MANAGEMENT FILE.

1) Figures in square brackets refer to the Bibliography.
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In the case of the modification of existing ME EQUIPMENT design, the USABILITY ENGINEERING
PROCESS may be scaled based on the significance of the modification depending on the
results of the RISK ANALYSIS (see D.3.2.2).

NOTE 1 The MANUFACTURER should conduct iterative design and development. USABILITY ENGINEERING should
begin early and continue through the ME EQUIPMENT design and development life cycle.

NOTE 2 Due to the iterative nature of the USABILITY ENGINEERING PROCESS, the activities described in the following
subclauses may be carried out in any convenient order (see D.2).

Compliance is checked by inspecting the USABILITY ENGINEERING FILE.

6.2.2 Input for the USABILITY ENGINEERING PROCESS

6.2.2.1 * ME EQUIPMENT application specification

The MANUFACTURER shall specify the application of the ME EQUIRH i USABILITY
ENGINEERING FILE.

This specification shall include:

— medical purpose (e.g. conditions(s) or disease(s) to ored, treated, or

diagnosed);
— PATIENT population (e.g. age, weight, region of bg
— part of the body or type of tissue applied to o
— *intended OPERATOR PROFILE; and

A summary of the ME EQ
for use.

Compliance is checkea
e

NOTE 2 PRIMARY ORERATING FUNCTIONS should be easily recognizable and self-explanatory to the OPERATOR.

NOTE 3 See element
ME EQUIPMENT.

of Figure E.1 for an example of PRIMARY OPERATING FUNCTIONS for a hypothetical

Compliance is checked by inspection of the USABILITY ENGINEERING FILE.

6.2.2.3 * Information for safety as a RISK CONTROL

For RISK CONTROL related to USABILITY, the MANUFACTURER shall decide what information is
required for BASIC SAFETY or ESSENTIAL PERFORMANCE, e.g. warnings or limitation of use in the
ACCOMPANYING DOCUMENTS, marking, etc. Any such information shall be subject to the
USABILITY ENGINEERING PROCESS. Disregarding this information shall be considered ABNORMAL
USE. See also Annex B.
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