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European foreword

The text of document 62A/1386/FDIS, future IEC 62366-1/A1, prepared by SC 62A "Common aspects
of electrical equipment used in medical practice” of IEC/TC 62 "Electrical equipment in medical
practice" was submitted to the IEC-CENELEC parallel vote and approved by CEMELEC as
EMN 62366-1:2015/A1:2020.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2021-04-22
level by publication of an identical national standard or by endorsement

» latest date by which the national standards conflicting with the (dow) 2023-07-22
document have to be withdrawn

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

Endorsement notice

The text of the International Standard IEC 62366-1:2015/A1:2020 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60601-1-11:2015 NOTE  Harmonized as EN 60601-1-11:2015 (not modified)

ISO 9000:2015 NOTE  Harmonized as EN 1SO 9000:2015 (not modified)
IS0 9001:2015 NOTE  Harmonized as EN 150 8001:2015 (not modified)
ISO 13485:2016 NOTE  Harmonized as EN 1SO 13485:2016 (not modified)
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

MNOTE 1 Where an International Publication has been modified by common madifications, indicated by (mod), the relevant
EN/HD applies.

MNOTE 2 Up-lo-date information on the latest versions of the Eurcpean Standards listed in this annex is available here:
www. cenelec.eu.

-
)
i)
==

Publication Title EN/HD Year

ISO 14971 2019 Medical devices — Application of risk EN ISO 14971 2019
management to medical devices
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FOREWORD

This amendment has been prepared by subcommittee 62A: Common aspects of electrical
equipment used in medical practice, of IEC technical committee 62; Electrical equipment in
medical practice, and IS0 technical committee 210: Quality management and corresponding
general aspects for medical devices.

The text of this amendment is based on the following documents:

FDIS Report on vating

62A/1386/FDIS 62A/1397/RVD

Full information on the voting for the approval of this amendment can be found in the report
on voting indicated in the above table.

The committee has decided that the contents of this amendment and the base publication will
remain unchanged until the stability 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 will be

» reconfirmed,

+  withdrawn,

= replaced by a revised edition, or
= amended.

FOREWORD

In the fourth paragraph, replace “I1SO 14971:2007" with “1S0O 14971:2019", format “medical
device user interfaces” in small caps and replace "manufactures” with “MANUFACTURERS” fo
correct the spelling and the format.

INTRODUCTION to Amendment 1

The first edition of IEC 62366-1 was published in 2015, Since its publication, experts working
in the field have identified several inaccuracies that warrant correction. In total, 22 issues
were identified and presented to the National Committee members of IEC/SC 62A and to the
Member Bodies of ISO/TC 210. A majority of the members of both committees that stated a
position supported developing this amendment to address the identified issues while making
no fundamental changes to the USABILITY ENGINEERING PROCESS as originally conceived in
IEC 62366-1:2015.

To assist the USER to implement the USABILITY ENGINEERING PROCESS, the technical report
IEC TR 62366-2 is available, which contains tutorial information to assist MANUFACTURERS in
complying with this document, as well as more generally to design MEDICAL DEVICES that goes
beyond sarFeTy-related aspects of USER INTERFACES and offers more detailed descriptions of
USABILITY ENGINEERING methods that can be applied.
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INTRODUCTION

Replace, in the second paragraph, “Figure A.4" with "Figure A.5".
Replace, in the NOTE, “functionality” with “performance”.
Replace, in the last paragraph, "benefits” with "advantages”.

Replace the existing footnote 1 with the following:

1 |EC TR 62366-2:2016, Medical devices — Part 2: Guidance on the application of usability engineering to medical

devices.

1 * Scope

In the second sentence, replace “with CORRECT USE and USE ERRORS, i.e., NORMAL USE" with
“with NORMAL USE, i.e., CORRECT USE and USE ERROR".

Replace NOTE 1 with the following:

NOTE 1 SaFETY is freedom from unacceptable RISK. Unacceptable RISK can arise from USE ERRCR, which can |ead
fo exposure to HAZARDS including loss or degradation of clinical performance.

Replace the existing footnote 2 with the following:

2 JEC TR 62366-2:2016, Medical devices — Part 2: Guidance on the application of usability engineering to medical

devices.

2 Normative references

Replace “1SO 14971:2007" with *1SO 14971:2019",

3 Terms and definitions

Replace, in the first paragraph, “I1SO 14971:2007" with “IS0O 14971:2019".

3.1
* ABNORMAL USE

Replace, in the existing definition and its example, “intentional” with “deliberate” in 3 places.

3.2
ACCOMPANYING DOCUMENTATION

Replace the existing definition, nofes to entry and source with the following:

3.2

ACCOMPANYING DOCUMENTATION

materials accompanying a MEDICAL DEVICE and containing information for the USER or those
accountable for the installation, use, maintenance, decommissioning and disposal of the
MEDICAL DEVICE, particularly regarding safe use

Mote 1 to entry: The ACCOMPANYING DOCUMENTATION can consist of the instructions for use, technical description,
installation manual, quick reference guide, etc.

Mote 2 to entry:  ACCOMPANYING DOCUMENTATION is not necessarily a written or printed document but could involve
auditory, visual, or tactile materials and multiple media fypes.
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Mote 3 to entry:  MEeEDICaAL DEVICES that can be used safely without instructions for use are exempted from having
instructions for use by some authorities with jurisdiction.

[SOURCE: ISO 14971:2018, 3.1, modified — Note 3 to entry has been added.]

3.20
USE ENVIRONMENT

Add, in Note 1 to entry, the following second sentence:

Social attributes such as team versus individual, chaotic versus calm, stress level and length of shift can also play
arole.

3.23
* USE SPECIFICATION

Replace, in Note 3 to entry, |50 14971:2007" with “ISO 14971:2019".

3.25
USER GROUP

Replace the definition with the following:

subset of USERS who are differentiated from other USERS by factors that are likely to influence
their interactions with the MEDICAL DEVICE

NOTE 1 to entry:  Attributes of USER GROUPS can include age, culture, expertise,

3.29
USER PROFILE

Replace the existing definition with the following:

summary of the mental, physical and demographic traits of a USER GRoOuUP, as well as
characteristics, such as knowledge, skills and abilities, which can have a bearing on design
decisions

4.1.1 * USABILITY ENGINEERING PROCESS

Replace, in the third paragraph, “1S0 13485:2003" with “1S0O 13485:2016".
Replace, in NOTE 1, “ISO 13485:2003" with “ISO 13485:2016".

Replace, in the fourth paragraph, “ISO 14971:2007" with “IS0O 14971:2019" and "Figure A.4"
with "Figure A.5".

Replace, in the fifth paragraph, "Figure A.4" with “Figure A.5" and “carried out” with "carried
out iteratively or".

4.1.2 * RISK CONTROL as it relates to USER INTERFACE design

Replace the first paragraph and list items a) to c) with the following:

To reduce use-related RISK, the MANUFACTURER shall use one or more of the following options,
in the priority listed (as required by ISC 14971:2019, 7.1):

a) inherently safe design and manufacture;
b) protective measures in the MEDICAL DEVICE itself or in the manufacturing PROCESS; and
c) information for SAFETY and, where appropriate, training to USERS.
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4.1.3 Information for SAFETY as it relates to USABILITY
Replace, in the second paragraph, “intentional” with “deliberate” in 2 places.
4.3 Tailoring of the USABILITY ENGINEERING effort

Delete the compliance check,

5.1 * Prepare USE SPECIFICATION

Replace the fifth dash with:

- "intended USE ENVIRONMENT; and

5.2 * Identify USER INTERFACE characteristics related to SAFETY and potential USE ERRORS
Replace, in the first paragraph, “1S0 14971:2007, 4.2" with “1S0O 14971:2019, 5.3".

Replace the last sentence of the first paragraph with the following:

This identification shall include consideration of the PRIMARY OPERATING FUNCTIONS if they are
provided in applicable product-specific MEDICAL DEVICE SAFETY standards.

Replace, in NOTE 1, “ISO 14971:2007, C.2.29 to C.2.34" with “ISO/TR 24971:—6, A.2.31 to
AZ3T.

Insert the following footnote:
5 Under preparation. Stage at the time of circulation: 1S0O /TR APUB 24971:2020.
Replace the paragraph preceding the compliance check with the following:

The results of this identification of characteristics related to SAFETY and potential USE ERRORS
shall be stored in the USABILITY ENGINEERING FILE.

53 ~ ldentify known or foreseeable HAZARDS and HAZARDOUS SITUATIONS
Replace the last sentence of the first paragraph with the following:

This identification shall be conducted as part of a RISK anaLYsIs performed according to
SO 14971:2019, 5.4,

5.5 * Select the HAZARD-RELATED USE SCENARIOS for SUMMATIVE EVALUATION
Replace the tex! of the subclause with the following:

The MANUFACTURER shall select the HAZARD-RELATED USE SCENARIOS to be included in the
SUMMATIVE EVALUATION.

The MANUFACTURER shall select:
— all HAZARD-RELATED USE SCENARIOS;
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— a subset of the HAZARD-RELATED USE SCENARIOS based on the SEVERITY of the potential
HARM that could be caused by USE ERROR (e.g. for which medical intervention would be
needed); or
MOTE 1 The sevERITY of HARM is determined in SO 14971:201%, 5.5.

— a subset of the HAZARD-RELATED USE SCENARIOS based on the SeVERITY of the potential

HARM and based on other circumstances specific to the MEDICAL DEVICE and the
MANUFACTURER.

MOTE 2 Examples of selection schemes are given in Annex A, 5.5 and IEC TR 62366-2.

A summary of any selection scheme, the rationale for its use and the results of applying it shall
be stored in the USABILITY ENGINEERING FILE,

Compliance is checked by inspection of the USABILITY ENGINEERING FILE.

5.7.1 General
Delete, in the first sentence, "SPECIFICATION".

Replace the first dash under list item b), including Examples 1 and 2, with the following:
— document which USER GROUPS are intended to be included in the test;

EXAMPLE 1 In a FORMATIVE EVALUATION, clinical persaonnel who are employees of the MANUFACTURER are
used to represent a nurse-UsSER GROUP.

EXAMPLE 2 In a SUMMATIVE EVALUATION, a panel of practicing intensive care nurses is used to represent
a critical care nursing USER GROUP,

Multiple USER PROFILES may be combined into a USER GROUP for the purposes of a
USABILITY TEST;

Add, in the penultimate dash under list item b) "and” after the semicolon.

Replace, in NOTE 3, "scaling” with "tailoring".

5.7.3 * SUMMATIVE EVALUATION planning

Replace list item e) with the following:

e) *for a USABILITY TEST,

how the characteristics of the test participants are representative of the intended UsSER
PROFILES;

— justifying how the test participants are grouped into distinct USER GROUPS for the
purpose of determining the number of test participants;

— the test environment and conditions of use and a rationale for how they are adequately
representative of the intended USE ENVIRONMENT;

— the definition of CORRECT USE for each HAZARD-RELATED USE SCENARIO; and

— the method of collecting data during the usaBILITY TEST for the subsequent analysis of
observed USE ERRORS and use difficulties.

Delete the existing NOTE 5.

5.8 * Perform USER INTERFACE design, implementation and FORMATIVE EVALUATION

Replace, in NOTE 1, "IS0O 14971:2007, Subclause 6.6" with "1S0 14971:2019, 7.5".
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59 * Perform SUMMATIVE EVALUATION of the USABILITY of the USER INTERFACE

Replace the second paragraph with the following:

The MANUFACTURER shall analyse the data of the SUMMATIVE EVALUATION and shall identify all
USE ERRORS and use difficulties that occurred. If a USE ERROR or use difficulty can lead to a
HAZARDOUS SITUATION, the root cause of any such USE ERROR or use difficulty shall be
determined. The root causes should be determined based on methods including observations

of USER performance as well as subjective comments from the USER.

NOTE 1 A use difficulty where a USER almost commits a USE ERROR while performing a TASK, but recovers in time

to aveoid making the USE ERROR is sometimes called a “close call”.

Renumber NOTES 1to 5as 2 to 6.

Replace item i), without modifying the note, with the following:

i) document why improvement is not necessary or not practicable;

Replace, in NOTE 3, “IS0 14971:2007, 6.2" with "I1SO 14971:2019,

ISO/TR 24971:—7, Annex C".
Insert the following footnote:
" Under preparation. Stage at the time of circulation: ISO/TR APUB 24971:2020.

Replace item iii) with the following:

iii) evaluate the RESIDUAL RISK according to 1SO 14971:2019, 7.3.

Replace, in NOTE 4, IS0 14971:2007, Subclause 6.6" with "IS0O 14971:2019, 7.5".

Replace, in NOTE 5, "ISO 14971:2007, Clause 7" with “"ISO 14971:2019, Clause 8".

7.1 and

Replace, in the compliance check, "1S0O 14971:2007, 6.4" with “I50 14971:2019, 7.3".

A.2 Rationale for requirements in particular clauses and subclauses

Clause 1 - Scope

In the sixth paragraph, set benefits in small caps in 2 places.
Replace, in the last paragraph, “benefits” wifth “advantages”.

Definition 3.1 — ABNORMAL USE

Replace, in the third dash, "rRISK benefit” with “BENEFIT-RISK".

Replace, in Example 2, "RISK/benefit” with “BENEFIT and RISK".

Replace, in the first sentence of the last paragraph, “inaction” with “lack of USER action”.

Definition 3.11 — PRIMARY OPERATING FUNCTION

Replace the entire paragraph with the following:

For the purposes of this document, a PRIMARY OPERATING FUNCTION is a function that is directly
related to the SAFETY of the MEDICAL DEVICE. PRIMARY OPERATING FUNCTIONS are identified in
some product-specific MEDICAL DEVICE SAFETY standards. These standards require those
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identified PRIMARY OPERATING FUNCTIONS to be an input to the USABILITY ENGINEERING PROCESS.
This document does not require any further identification of PRIMARY OPERATING FUNCTIONS
because this document requires the identification, description and evaluation of HAZARD-
RELATED USE SCENARIOS. Howewver, TASKS to be performed within a HAZARD-RELATED USE
SCENARIO might be related to a function that has been identified as a PRIMARY OPERATING
FUNCTION.

Definition 3.17 — USABILITY ENGINEERING or HUMAN FACTORS ENGINEERING

Delete the second sentence of the first paragraph and combine the first and second
paragraphs.

Definition 3.21 — USE ERROR

Replace the first and second sentences of the first paragraph with:

Use ErRRORS often can be an indication of USER INTERFACE design flaws that affect the
interaction of a USER with a MEDICAL DEVICE.

Definition 3.22 - USE SCENARIO

Add the following sentence to the end of the second paragraph:

A TASK in a HAZARD-RELATED USE SCENARIO, in which a USE ERRCR can lead to significant HARM,
can be thought of as a ‘critical task' [48] [49].

Clause 5 — USABILITY ENGINEERING PROCESS

Replace the enfire rationale for Clause 5 including Figure A.4 with the following:

The purpose of the USABILITY ENGINEERING PROCESS, as described in this document, is to
provide use-related sSaFeTy of the mEDICAL DEVICE for the PATIENT, USER and others. To
achieve this purpose, the USABILITY ENGINEERING PROCESS mitigates RISK caused by USER
interaction problems associated with NORMAL USE, such as USE ERROR.

Figure A.4 illustrates the types of use as described in this document and their relationship to
the concept of “reasonably foreseeable misuse” in 1SO 14971.
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Figure A.4 — Types of use as described in this document and their relationship
to the concept of “reasonably foreseeable misuse” in 1SO 14971

OBJECTIVE EVIDEMCE to support the determination that use-related RESIDUAL RISK has been
reduced to acceptable levels is generated by conducting SUMMATIVE EvVALUATION of the
USABILITY of the USER INTERFACE.

To establish criteria for the acceptability of RESIDUAL RISKS related to UsaABILITY, the
MANUFACTURER considers relevant available data (e.g., the state of technology, experience
with similar MEDICAL DEVICES, POST-PRODUCTION surveillance reports). The MANUFACTURER can
apply these criteria according to 1SO 14971, which additionally considers RESIDUAL RISK
relative to the BENEFIT of the MEDICAL DEVICE.

A comprehensive RISK MANAGEMENT PROCESS, such as that defined in ISO 14971, requires that
a MANUFACTURER establish, implement, document and maintain a PRoOCESs for identifying
HAZARDS and HAZARDOUS SITUATIONS associated with a MEDICAL DEWVICE, estimating and
evaluating the associated RiSks, controlling those rRiSks, and monitoring how effective those
controls are throughout the LIFE cyYCLE. Such a PROCESS includes the following elements:

— RISK ANALY SIS,
— RISK EVALUATION,

— RISK CONTROL; and
— production and POST-PRODUCTION activities.

When applying a comprehensive RISK MANAGEMENT PROCESS to the USER INTERFACE, estimating
the RISK associated with each USE ERROR can be problematic, particularly because no
validated techniques are known to exist to predict, in advance, the likelihood of a person
committing a USE ERROR. However, this document provides a PROCESS that a MANUFACTURER
can use to analyse, specify, design and evaluate the usaBILITY of a MEDICAL DEVICE.
Implementing this PROCESS permits the MANUFACTURER to address the unpredictability of a
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USER and minimize USE ERROR. This PROCESS helps the MANUFACTURER accomplish these
objectives by:

a) discovering HAZARDS and HAZARDOUS SITUATIONS related to the USER INTERFACE;

b) designing and implementing measures to control the RISKS related to the USER INTERFACE;
and

c) evaluating that these RISK CONTROL measures are effective in reducing RISK.

Other advantages of the USABILITY ENGINEERING PROCESS can include improved customer
satisfaction, but these aspects are beyond the scope of this document.

Figure A.5 provides an overview of relationship and interactions between the RISK
MANAGEMENT PROCESS in ISO 14971 and the USABILITY ENGINEERING PROCESS of this document.
RISK MANAGEMENT is a decision-making PROCESS for determining acceptable RISK whereas
USABILITY ENGINEERING is a design and development PROCESS for the USER INTERFACE to
reduce the possibility of USE ERRORS that could result in HARM.

When the MANUFACTURER is identifying the characteristics related to SAFETY of the MEDICAL
DEVICE in accordance with the requirements of 150 14971:2019, 5.3, the usaBILITY
ENGIMNEERING PROCESS can provide the detail necessary (see 5.2) to accomplish this step for
the USER INTERFACE of the MEDICAL DEVICE.

Further, when the MANUFACTURER is compiling a list of known or foreseeable HAZARDS and
HAZARDOUS SITUATIONS associated with the MEDICAL DEVICE in accordance with the
requirements of ISO 14971:2019, 5.4, the USABILITY ENGINEERING PROCESS provides a list of
items that are required to be considered (see 5.3) in order to accomplish this step for the
USER INTERFACE of the MEDICAL DEVICE.

ISO 14971 requires that RISKS associated with each of the identified HAZARDOUS SITUATIONS be
estimated (150 14971:2019, 5.5), and evaluated (150 14971:2019, Clause 6). If a RISK is not
acceptable according to the MANUFACTURER'S RISK acceptability criteria, the MANUFACTURER is
required to identify RISK CONTROL measure(s) that are appropriate for reducing the rRisk(s) to
an acceptable level {ISO 14971:2019, 7.1). The MANUFACTURER is then required to implement
the identified RISK CONTROL measures and verify that they are effective in reducing the Risk to
an acceptable level (1SO 14971:2019, 7.2).
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IEC

A, B, C, D, E and F represent information flow between the two FROCESSES. The heavy solid lines (B, C, D and F)
represent information flow required by this document. New problems identified should be interpreted to mean new
HAZARDS, HAZARDOUS SITUATIONS or HAZARD-RELATED USE SCENARIOS discovered or implemented RISK CONTROL is
ineffactive.

a8 New problems identified should be interpreted to mean new USE ERRORS, HAZARDS, HAZARDOUS SITUATIONS, or
HAZARD-RELATED USE SCENARIOS have been identified.
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A USE SPECIFICATION is an input ta 150 14971:2019, 5.2
B Identified USER INTERFACE characteristics related to SAFETY (see 5.2)
C Identified foreseeable HAZARD and HAZARDOUS SITUATIONS (see 5.3),
D Identified sequences of events leading to HAZARDOUS SITUATIONS from [S0O 14971:2019, 5.4 are an input to

determining HAZARD-RELATED USE SCENARIOS (see 5.4).

E The SEVERITY of HARM as determined in 1SO 14871:2019, 5.5 is an input to identifying and describing HAZARD-
RELATED USE SCEMARIOS.

F  The SUMMATIVE EVALUATION (see 5.9) produces OBJECTIVE EVIDENCE and data for determining and evaluating
RESIDUAL RISK related to use in 130 14971:2019, 7.3.

Figure A.5 — The relationship between the RISK MANAGEMENT PROCESS (IS0 14971:2019)
and the USABILITY ENGINEERING PROCESS (IEC 62366-1)

The USABILITY ENGINEERING PROCESS requires that all known or foreseeable HAZARD-RELATED
USE SCENARIOS (see 5.4) are identified and described prior to selecting the HAZARD-RELATED
USE SCENARIOS (see 5.5) that are used in preparing the USER INTERFACE EVALUATION plan. In
this document, RISK CONTROL options related to use are identified during the development of
the USER INTERFACE SPECIFICATION with testable requirements (see 5.6). The HAZARD-RELATED
USE SCENARIOS, the RISK CONTROL measures and the USER INTERFACE EVALUATION plan are
iteratively updated based on the results from FORMATIVE EVALUATIONS and from the other parts
of product realization PROCESS, as appropriate.

Both the FORMATIVE EVALUATION and the SUMMATIVE EVALUATION of the implemented USER
INTERFACE are planned in the USER INTERFACE EVALUATION plan (see 5.7). FORMATIVE
EVALUATION is carried out during USER INTERFACE design and implementation (see 5.8) to
explore the USER INTERFACE, identify the need for improvement or to confirm adequacy of the
USER INTERFACE. For each selected HAZARD-RELATED USE SCENARIO, the implemented USER
INTERFACE is subject to SUMMATIVE EVALUATION (see 5.9) to produce OBJECTIVE EVIDENCE that
use-related RESIDUAL RISK has been reduced to acceptable levels. These steps achieve the
same objective as 5.5 through 7.2 of ISO 14971:2019.

Subclause 5.1 — Prepare USE SPECIFICATION

Replace, in the first sentence, “standard” with “document”.

Replace, in the USE ENVIRONMENT subheading, “USE ENVIRONMENT' with “intended USE
ENVIRONMENT".

Subclause 5.2 — ldentify USER INTERFACE characteristics related to SAFETY and potential
USE ERRORS

Replace, in the first paragraph, “I1SO 14971:2007, C.2.1" with “*ISO/TR 24971:—8, A.2.1".
Replace, in list item a), “ISO 14971:2007, C.2.9” with "ISO/TR 24971:—, A.2.9".
Replace, in list item b), “1S0O 14971:2007, C.2.12" with "ISO/TR 24971:—, A.2.12".

Replace, in list item c), "I1SO 14971:2007, C.2.26" with “ISO/TR 24971.—, A.2.28" and
“ISO 14971:2007, C.2.27" with "ISO/TR 24971:2019, A.2.29".

Replace, in list item d), replace "I1SO 14971:2007, C.2.29" with "ISO/TR 24971:—, A.2.31".
Insert the folfowing footnote:

8 Under preparation. Stage at the time of circulation: ISO/TR APUB 24971:2020.
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Subclause 5.3 - Identify known or foreseeable HAZARDS and HAZARDOUS SITUATIONS

Replace, in the third sentence, “Figure E.1 from SO 14971:2007" with “Figure C.1 from
ISO 14971:2019".

Subclause 5.6 — Establish USER INTERFACE SPECIFICATION

Replace the entire text with the following:

The detailed and testable design requirements for the USER INTERFACE contained in the USER
INTERFACE SPECIFICATION are generated based on the information collected in the preceding
PROCESS steps. This information includes the USE SPECIFICATION as well as the identified UsE
ERRORS and the HAZARD-RELATED USE SCENARIOS. While the USER INTERFACE is evaluated, the
USER INTERFACE SPECIFICATION is updated, as needed.

Subclause 5.7.2 — FORMATIVE EVALUATION planning

Replace the enfire paragraph with the following:

The purpose of FORMATIVE EVALUATION of the USER INTERFACE, which could include usaBILITY
TESTS, is to assess portions of or the entire USER INTERFACE to ensure it achieves a specified
quality level and to increase the likelihood that the final SUMMATIVE EvALUATION of the
UsaBILITY of the USER INTERFACE can be conducted successfully. The results of each
FORMATIVE EVALUATION can be used to guide iterations of the design of the USER INTERFACE.
The decision to stop iterating the USER INTERFACE design is based on the quality level being
measured during the later stages of FORMATIVE EVALUATIONS. No further iterations are required
when the quality level has been achieved that gives the MANUFACTURER the confidence that
the SUMMATIVE EVALUATION conducted at the end of the iterative design cycle can generate
sufficient OBJECTIVE EVIDENCE that use-related RESIDUAL RISK is acceptable.

Subclause 5.7.3 — SUMMATIVE EVALUATION planning

d) (availability of the ACCOMPANYING DOCUMENTATION and provision of training)
Replace the existing note with the following new note:

MOTE ‘Effectiveness as a RISK CONTROL measure’ relates to 150 148971:2019, 7.2, and not to the defined term,
EFFECTIVEMNESS,

e) (USABILITY TEST)
Replace the first paragraph with the following paragraph:

This document requires assessment of whether USE ERRORS occurred, the USERS had use
difficulties or the UsSERsS successfully completed the TASKsS associated with the HazZarRD-
RELATED USE SCEMARIOS (i.e. CORRECT USE) that the MANUFACTURER selected for inclusion in
the suMMATIVE EvaLUATION. A use difficulty is a difficulty, or struggle, encountered during use,
which is typically momentary and overcome by the USER. When the use difficulty progresses,
such as, progresses to failure to complete an action or mismatch in mental models, the use
difficulty has progressed to a USE ERROR. A use difficulty where a USER almost commits a USE
ERROR while performing a TASK, but recovers in time to avoid making the USE ERROR is
sometimes called a “close call”,

Subclause 5.9 — Perform SUMMATIVE EVALUATION of the usaBILITY of the USER INTERFACE

In the fourth paragraph, replace "USE ERRORS” with “USE ERRORS or use difficulties” and add
the following as the last sentence of the paragraph:

See rationale to 5.7.3 e) for additional information regarding use difficulties.
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Table B.1 - Glossary of relevant RISK MANAGEMENT terms

Replace, in the heading, “ISO 14971:2007" with *I1S0O 14971:2019",
Delete, in the meaning of HARM, "physical”.
Replace the meaning of HAZARDOUS SITUATION with the following:

circumstance in which people, property, or the environment is/are exposed to one or more
HAZARDS

Table B.2 — Examples of HARM due to RISK caused by USE ERROR(S) or poor USABILITY

Correct the Table title to “Examples of HARM caused by USE ERROR(S) or poor USABILITY".

Replace, in the heading of the first column of this fable, "HAZARD" with “HAZARD of HAZARDOUS
SITUATION" (one correction on each page of the table).

C.1 General

Replace, in the first paragraph, “scaled” with “tailored”.

Replace, in the third paragraph, “IEC 62366-1:—' with "IEC 62366-1:2015".
Replace, in Example 1, "IEC 62366-1:—" with "IEC 62366-1:2015".
Replace, in Example 2, "IEC 62366-1:—" with "IEC 62366-1:2015".
Replace, in Example 3, "IEC 62366-1:—" with "IEC 62366-1:2015".
Replace, in Example 4, "IEC 62366-1:—" with “IEC 62366-1:2015".

C.2.5 RESIDUAL RISK evaluation
Replace, in the first paragraph, "the overall RESIDUAL RISK according to 1SO 14971:2007, 6.4"
with “the RESIDUAL RISK according to 1SO 14971:2019, 7.3".

Annex D — Types of MEDICAL DEVICE use, with examples
Replace, in the first paragraph, “inactions” with “lack of USER actions”. (2 occurrences)
Replace, in the third paragraph, the second and third sentences with the following:

Alternately, NORMAL USE could involve a USE ERROR or the use could inveolve deliberate
conduct that is beyond any additional means of USER INTERFACE-related RISK CONTROL by the
MANUFACTURER, (i.e., ABNORMAL USE). This does not necessarily mean that ABNORMAL USE
results in a poor outcome for the PATIENT.

Figure D.1 - Interrelationships between the different types of MEDICAL DEVICE use, with
examples

Replace Figure D.1 with the following:
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NORMAL USE

CORRECT USE
+ Use without USE ERROR

USE ERROR

Root causa related to perception
* Failure (e.g. inability) to see visual information (e.g. display
is partly covered or light reflections on display)
+ Failure (e.g. inability) to hear auditory information (e.g. due to
ambient noise or information overload)

Root cause related to cognition

+ Memory failures:
o Inability to recall knowledge which was gained before
o Dmitting (e.g. forgetting) a planned step

+ Rule-based failures:
o Misapplication of appropriate generally accepted rule
o Inability to recall knowledge which was gained before

* Knowledge-based failures:
o Improvisation under unusual circumstances
o Misinterpretation of information due to incorrect mental modal

Root cause related to physical mismatch

+ Failure (e.q. inability) to reach control (e.g9. components too far
apart)

+ Contact with wrong component {8.Q. components toa close
together)

+ |nappropriate force applied to component (e g. force required
does not match actual conditions of use)

* Failure (e.g. inability) to activate contrel (e.g. force reguired not
matched to characteristics of the intended USER)

ABNORMAL USE
= Exceptional viclation (e.g. using a MEDICAL DEVICE as a hammer)
» Reckless use (g.0. using a MEDICAL DEVICE after removing its protective guards)
= Sabotage (e.g. hacking the software of a software-controlled MEDICAL DEVICE)
= Conscious disregard for the contraindications of the MEDICAL DEVICE (e.g. use on a
PATIENT that has a pacemaker)

IEC
Figure D.1 — Interrelationships between the different
types of MEDICAL DEVICE use, with examples
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Annex E — Reference to the essential principles

Replace the entire annex with the following:

Annex E
(informative)

Reference to the essential principles

E.1 Non-IVD MEDICAL DEVICES

This document has been prepared to support the essential principles of safety and
performance of non-IVD MEDICAL DEVICES as MEDICAL DEVICES according to
ISO 16142-1:2016 [12]. This document is intended to be acceptable for conformity
assessment purposes.

Compliance with this document provides one means of demonstrating conformance with the
specific essential principles of 1SO 16142-1:2016 [12]. Other means are possible. Table E.1
maps the clauses and subclauses of this document with the essential principles of
ISO 16142-1:2016.

Table E.1 — Correspondence between this document and the essential principles

Essential principle of Corresponding clause(s)/ Qualifying remarks

IS0 16142-1:2016, Annex B [12] | sub-clause(s) of this document Inotes

1 All The part relating to manufacturing is not
addressed.

aj | All
by | Al

@ All The part related to known or foreseeable
RISKS as they relate to use is addressed.

12.2 —

a) [ All The part relating to manufacturing is not
addrassed.

by | Al The part relating to manufacturing is not
addressed.

13.3 All

13.4 Al The part related to understood by the
USERS is addressed.

17.4 All Addressed as it relates to safe use, The
part relating to manufacturing is not
addressed

19.1 Al Addressed as it relates to safe use.

18.2 All

20.1 All The part relating to manufacturing is not
addressed.

20.2 All The part relating to manufacturing is not
addressed.

E.2 IVD MEDICAL DEVICES

This document has been prepared to support the essential principles of safety and
performance of IVD MEDICAL DEVICES as MEDICAL DEVICES according to 1SO 16142-2:2017 [47].
This document is intended to be acceptable for conformity assessment purposes.
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Compliance with this document provides one means of demonstrating conformance with the
specific essential principles of 1SO 16142-2:2017 [47]. Other means are possible. Table E.2
maps the clauses and subclauses of this document with the essential principles of

ISO 16142-2:2017[47].

Table E.2 - Correspondence between this document and the essential principles

Essential principle of Corresponding clause(s)/ Qualifying remarks

IS0 16142-2:2017, Annex B [47] sub-clause(s) of this document Inotes

1 All The part relating to manufacturing is
not addressed.

a) [All
b | All

] All The part related to known or
foreseeable RISKS as they relate to use
is addressed.

9.1 - The part relating to manufacturing is
not addressed

a) | All
b} | All
c) | Al

11.2 —

a) | All The part relating to manufacturing is
not addressed.

by | All The part relating to manufacturing is
not addressed.

c) | All The part relating to manufacturing is
not addressed.

by | Al The part relating to manufacturing is
not addressed.

11.4 All The part relating to manufacturing is
not addressed.

12.3 All The part related to understood by the
USERS is addressed.

16.6 All Addressed as it relates to safe use. The
part relating to manufacturing is not
addressed.

171 All Addressed as it relates to safe use. The
part relating to manufacturing is not
addressed.

17.2 All Addressed as it relates to safe use. The
part relating to manufacturing is not
addressed.

18.1 Al Addressed as it relates to safe use.

a) (Al Addressed as it relates to safe use.

18.4 All The part relating to manufacturing is
not addressed.

by | All
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Bibliography
Add to [1], IEC 60601-1:2005/AMD2:—*
Add to [2], IEC 60601-1-6:2010/AMD2:—10
Add to [3], IEC 60601-1-8:2006/AMD2:—11
Replace [4] with the folfowing:

[4] IEC 60601-1-11:2015, Medical electrical equipment — Parf 1-11: General requirements
for basic safety and essential performance — Collateral standard: Requirements for
medical electrical equipment and medical electrical systems used in the home healthcare
environment
IEC 60601-1-11:2015/AMD1:—12

Replace [6] with the following:

[6] ISO/IEC Guide 63:2019, Guide to the development and inclusion of aspects of safety
in International Standards for medical devices

Replace, in reference [8], “2005" with “2015".

Replace 20087, in reference [9], with “2015".

Replace, in the existing reference [11], "2003" with "2016",
Replace the existing reference [12] with the following:

[12] IS0 16142-1:2016, Medical devices — Recognized essential principles of safety and
performance of medical devices — Part 1: General essential principles and additional
specific essential principles for all non-IVD medical devices and guidance on the
selection of standards

Replace the existing reference [13] with the following:
[13] ISO/TR 24971:—13, Medical devices — Guidance on the application of ISO 14971

Replace footnotfes 3, 4 and § with:

3 There exists a consolidated edition 3.1{2012) including IEC 60801-1:2005 and Amendment 1:2012.

9 Under preparation. Stage at the time of circulation of this document: IEC/AFDIS 60601-1:2005/AMD2:2019.

4 There exists a consolidated edition 3.1 (2013) including IEC 60601-1-6:2010 and Amendment 1:2013.

% Under preparation. Stage at the time of circulation of this document: IEC/AFDIS 60601-1-6:2010/AMD2:2019
5 There exists a consolidated edition 2.1 (2012) including IEC 60601-1-8:2006 and Amendment 1:2012.

1 Under preparation. Stage at the time of circulation of this document: IEC/AFDIS 60601-1-8:2008/AMD2:2019
2 Under preparation. Stage at the time of circulation of this document: IEC/AFDIS 60601-1-11:2015/AMD1:2019
1 Under preparation. Stage at the time of cireulation: 1ISO/TR APUB 24971:2020.

Add, after the last existing reference [46], the new references as follows:

[47] 1SS0 16142-2:2017, Medical devices — Recognized essential principles of safety and
performance of medical devices — Part 2: General essential principles and additional
speciﬁc essential principles for all IVD medical devices and guidance on the selection
of standards
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(48]

[49]

US FDA, (2016), Guidance for Industry and Food and Drug Administration Staff:
Applying Human Factors and Usability Engineering to Medical Devices, February 3,
2016

US FDA, (2016), Draft Guidance for Industry and FDA Staff: Combination Product
Design and Development, February 2016

Index of defined terms

Update the following terms:

(1Y 2L Y TSP ISO 14971:2019, 3.3
HAZARD oot it e e ISO 14971:2019, 3.4
HAZARDOUS SITUATION eittiieie s eeeeeeeeecc e e et e e e man e eae e e e e e e eaem e e naeeeeeeee IS0 14971:2019, 3.5
INTEMDED USE oottt iiteiaets et e sie s e e se e e s st s st sa s e e ee e st e am s s s nan s nae s eennns ISO 14971:2019, 3.6
L S o o PSP IS0 14971:2019, 3.8
MANUFACTURER .. .oe ittt eeccs i e e e e e e et e e e e e e ee e e e e e e e e e e e e ISO 14971:2019, 3.9
MEDICAL DEVICE +evetueeeeeeeeeaemusiea s eaeeeeeeeetaem s e e aeeaeemes e nae e e e e e e emnemn s naeeeees 150 14971:2019, 3.10
OBJECTIVE EVIDENCE ... irsnas sinnssmssas srmnsssns srmssssnns smsssnnssnmsssssnnssnns ISO 14971:2019, 3.11
POST-PRODUCTION ....ouiiiiins i eiriassremanseasenn s ssans s ssmms s s e man s s e sann s eennnnns 150 14971:2019, 3.12
PROCEDURE ..ottt ettt et ettt et et e e e e ettt e et e et e et m e ee 2 e e e ae e enans ISO 14971:2019, 3.13
P RIOICE S S -ttt ittt ettt ettt e ottt n e e et e e aes ISO 14971:2019, 3.14
RECORD it eiae it e e ot e emssm e m s sm s ems st s st s st bamsnns ISO 14971:2019, 3.16
RESIDUAL RISK Lottt ittt ettt e ettt ettt e e e et et eam e tbam e eneaas ISO 14971:2019, 3.17
L] T ST TS TPRTN ISO 14971:2019, 3.18
RIS AN ALY SIS Lottt e et ISO 14971:2019, 3.19
RISK ASSESSMENT L.t iiaetnuaneimassmasnnsomassssmsssmsssssmssmsssssanssmnsssssnssnns ISO 14971:2019, 3.20
RISK CONTRIOL ©otit ittt ettt ettt et e ettt et tia et es ee ettt eim e bamieineneaan ISO 14971:2019, 3.21
RISK EVALUATION oottt e e e e e e s e e e e s s s ssm e s e en e e nn e mam s nmme s en e een ISO 14971:2019, 3.23
RISK MANAGEMENT Lttt et IS0 14971:2019, 3.24
RISK MANAGEMENT FILE 1rittteeiu et eeeeee ettt e et e e e e e eee e e e e e e enemn s eaeeeees 150 14971:2019, 3.25
N TS ISO 14971:2019, 3.26
= T SRS IS0 14971:2019, 3.27

Add the following term:

= PP ISO 14971:2019, 3.2
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