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AAMI Technical Information Report

A technical information report (TIR) is a publication of the Association for the Advancement of Medical
Instrumentation (AAMI) Standards Board that addresses a particular aspect of medical technology.

Although the material presented in a TIR may need further evaluation by experts, releasing the information is
valuable because the industry and the professions have an immediate need for it.

A TIR differs markedly from a standard or recommended practice, and readers should understand the differences
between these documents.

Standards and recommended practices are subject to a formal process of committee approval, public review, and
resolution of all comments. This process of consensus is supervised by the AAMI Standards Board and, in the case
of American National Standards, by the American National Standards Institute.

A TIR is not subject to the same formal approval process as a standard. However, a TIR is approved for distribution
by a technical committee and the AAMI Standards Board.

Another difference is that, although both standards and TIRs are periodically reviewed, a standard must be acted
on—reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every
10 years. For a TIR, AAMI consults with a technical committee about five years after the publication date (and
periodically thereafter) for guidance on whether the document is still useful—that is, to check that the information is
relevant or of historical value. If the information is not useful, the TIR is removed from circulation.

A TIR may be developed because it is more responsive to underlying safety or performance issues than a standard
or recommended practice, or because achieving consensus is extremely difficult or unlikely. Unlike a standard, a TIR
permits the inclusion of differing viewpoints on technical issues.

CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any time. Because it addresses a rapidly
evolving field or technology, readers are cautioned to ensure that they have also considered information that may be
more recent than this document.

All standards, recommended practices, technical information reports, and other types of technical documents
developed by AAMI are voluntary, and their application is solely within the discretion and professional judgment of the
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies
or procurement authorities, in which case the adopting agency is responsible for enforcement of its rules and
regulations.

Comments on this technical information report are invited and should be sent to AAMI, Attn: Standards
Department, 901 N. Glebe Road, Suite 300, Arlington, VA 22203.
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Glossary of equivalent standards

International Standards adopted in the United States may include normative references to other International
Standards. AAMI maintains a current list of each International Standard that has been adopted by AAMI (and ANSI).
Available on the AAMI website at the address below, this list gives the corresponding U.S. designation and level of
equivalency to the International Standard.

www.aami.org/standards/glossary.pdf
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Foreword

This technical information report (TIR) was developed by the Medical Devices and Systems in Home Care
Applications Committee.

It is widely recognized that medical devices are increasingly being used outside of a traditional healthcare setting and
by individuals with little, or no, prior training on the use of these devices.

The objective of this TIR is to provide guidance on the design of user instructions and training to support safe,
accurate, and efficient user performance of healthcare devices in the home and public places.

As used within the context of this document, “should” indicates that among several possibilities, one is recommended
as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not
necessarily required, or that (in the negative form) a certain possibility or course of action should be avoided but is
not prohibited. “May” is used to indicate that a course of action is permissible within the limits of the recommended
practice. “Can” is used as a statement of possibility and capability. Finally, “must” is used only to describe
“unavoidable” situations, including those mandated by government regulation.

Suggestions for improving this recommended practice are invited. Comments and suggested revisions should be
sent to Technical Programs, AAMI, 901 N. Glebe Road, Suite 300, Arlington, VA 22203.

NOTE—This foreword does not contain provisions of the AAMI Technical Information Report, Design of training and
instructional materials for medical devices used in non-clinical environments (AAMI TIR49:2013), but it does provide
important information about the development and intended use of the document.
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Introduction

Advances in healthcare technology and practice have led to a transition from clinical-based healthcare to healthcare
that is practiced in non-clinical environments, such as the home or even public places: consider the use of automated
external defibrillators (AEDs) in stadiums and other venues by lay people in life-saving endeavors. As medical
devices make this transition, manufacturers must carefully consider the design of the training and instructional
materials that will accompany these medical devices.

ANSI/AAMI HE75:2009, Human factors engineering—Design of medical devices describes human factors
engineering (HFE) as “the application of knowledge about human capabilities (physical, sensory, emotional, and
intellectual) and limitations to the design and development of tools, devices, systems, environments, and
organizations.” Training and instructional materials are tools that support the user in the safe, accurate, and efficient
use of medical devices. As such, training materials and instructions are as much an integral part of the user
interaction as the industrial design and the user interface, and therefore should be crafted as carefully and with as
diligent attention to design as these other facets of a medical device.

When a medical device’s use moves outside clinical environments, manufacturers cannot automatically assume that
the user of a medical device will achieve the same level of expertise expected of medical professionals in the use of
that medical device or in knowledge of the condition that it treats. Users in these non-clinical settings are likely to be
less familiar with medical technology and terminology, both in general and with respect to the medical device in
question. They can also be expected to be less comfortable with the operation of these medical devices.

Instructional and training materials for medical devices intended for use outside of clinical settings must successfully
guide user performance under normal conditions, off-normal conditions (i.e., situations that will likely occur but cannot
be predicted, such as medical device malfunctions), and in emergency situations, where seconds count.

The application of HFE principles and processes throughout the design and development of training and instructional
materials for medical devices, in addition to the medical device itself, will enhance the user’s and the patient’s safety,
reduce errors of omission and commission, and improve the efficiency of the medical device’s user in completing
tasks with that medical device. It will also ensure that user populations and environments of use, which will be quite
different from those of medical devices within clinical environments, are carefully considered within the design
process.

Ideally, the design and development of the training and instructional materials for a medical device should occur in
conjunction with the design and development of the medical device itself. The designers of the training and
instructional materials should be involved in the design process of the medical device itself to ensure a
comprehensive understanding of the medical device. Moreover, it is often the case that early in the design process of
the medical device, the designers of the training and instructional materials might identify potential issues that could
result in changes to the design of the medical device. Because of the nature of medical devices, the development of
the training and instructional materials should not be a task assigned to technical writers unassociated with the
development of the medical device, after the medical device has been designed.

One emphatic note of caution: training should never be used as an alternative to a well-designed medical device.
Although good design can reduce the amount of end-user training required, statements that something “will be
addressed in training” are indicative of a poorly-designed medical device that must be redesigned to ensure the
safety and efficiency of the user. Annex D of ANSI/AAMI/IEC 62366, Medical devices—Application of usability
engineering to medical devices, details the user-centered design process that must be conducted so that medical
devices are designed to ensure maximum usability and safety. The information provided in this technical information
report (TIR) focuses on enhancing the performance of the user by means of well-designed training and instructional
materials and training processes.
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AAMI Technical Information Report AAMI TIR49:2013/(R)2020

Design of training and instructional materials for
medical devices used in non-clinical environments

1 Scope

The purpose of this technical information report (TIR) is to provide a relevant source of information, design criteria,
and guidelines for the instructional and training materials and processes intended to accompany medical devices
used in a non-clinical environment, which for the purpose of this document, is defined as an environment other than
a facility where a health professional is continually present whenever a patient is present.

However, much of the information presented in this document can be applied, as well, to the design of instructions
and training for the use of medical devices that will be used within clinical environments or in both clinical and non-
clinical environments. The information in this document also applies to training and instructions for the use of
combination products (e.g., transdermal drug delivery patches), which manufacturers sometimes do not consider to
be medical devices.

These guidelines are meant to supplement Annex D of ANSI/AAMI/IEC 62366:2007, ANSI/AAMI HE75:2009, and the
numerous references available on the topic of human factor engineering, with a focus on the training and instructional
materials that accompany medical devices used outside of clinical environments.

This document will help medical device manufacturers to

a) understand how the design of instructions and training, including the development and validation of labeling and
training materials, fits into the user-centered design process;

b) recognize the importance of utilizing a systematic process in the design of these materials;

c) develop an understanding of models of human learning, retention, and transfer of learning and how these models
can be applied to the design of training and instructions;

d) recognize the unique advantages and disadvantages of various media available for training and instructions;
e) select appropriate media for training and instructions; and
f) identify specific design guidance applicable to training employing the selected media.

It should be noted that this TIR does not address regulatory requirements that the FDA or other organizations might
impose with regard to training and instructions for use for medical devices.

2 Using this document
This section provides an overview of the subsequent major sections of this TIR.

Section 3, “Definitions,” defines various terms used in this document, in some cases somewhat differently than in
published standards and regulations used in the field.

Section 4, “The human performance goal of training and instruction,” describes the factors that influence performance
and how training and instruction relate to these factors. In addition, this section describes the three learning steps
involved in training—acquisition, retention, and transfer—and how designers can facilitate these steps through the
design of training programs.

Section 5, “A systematic approach to designing instructions and training,” first discusses integrating the design
process for instructions and training materials within a user-centered design process. Some of the material in this
section is taken from Annex D of ANSI/AAMI/IEC 62366:2007, which provides an overview of human factors
engineering and a user-centered design process. The goal is not to describe the user-centered design process in
detail, but to discuss how this process can be used to design effective training and instructional materials. The
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second part of this section outlines a systematic approach to the design of training and instructions, which is based
on an Instructional Systems Design (ISD) model.

Section 6, “Guidance on media selection,” presents guidelines for the selection of media to use for training and
instructions, along with a discussion of the advantages and disadvantages of the various media available for use.

Section 7, “Design guidance for use of instructions and training media,” provides guidance with respect to the design
of the various types of training and instructional materials. Because much guidance on the design of printed materials
is available from other sources, particularly ANSI/AAMI HE75, some material is included primarily by reference,
whereas material that is not readily available from other sources is presented in greater detail. Specific International
Organization for Standardization (ISO) standards are cited with respect to the design of interactive on-line training
and instructional materials, as well as multimedia.

Finally, Section 8 provides a case study of the development of a training curriculum that demonstrates some of the
guidance presented throughout this TIR.

3 Definitions
For the purposes of this TIR, the following definitions apply.

3.1 accompanying materials: Materials accompanying medical equipment, a medical equipment system,
equipment, or an accessory and containing information for the responsible organization or operator, particularly
regarding basic safety and essential performance. [ANSI/AAMI/IEC 62366:2007]

NOTE  Accompanying materials are not necessarily written or printed documents but could involve auditory, visual, or tactile
materials and multiple media types.

3.2 health literacy: Degree to which individuals have the capacity to obtain, process, and understand basic
health information and services needed to make appropriate health decisions.

3.3 labeling: Instructional materials for device use, training, and maintenance intended for individuals who will
be using the device in a non-clinical environment

NOTE  This definition of labeling is less broad than those used by regulatory agencies and less broad than the definition in
ANSI/AAMI/ISO 13485:2003 (R2009). These other definitions include documents such as technical specifications and marketing or
promotional materials, which are not included here.

3.4 multimedia: Combinations of static and/or dynamic media that can be interactively controlled and
simultaneously presented in an application. [ISO 14915-1]

EXAMPLE 1 Text and video.

EXAMPLE 2 Audio and animation.

3.5 non-clinical environment: Environment other than a facility where a health professional is continually
present whenever a patient is present.

3.6 performance: Results or output produced from the user’s overt and covert actions (i.e., behaviors) or lack
thereof.

3.7 quick guides/abbreviated guides: Short step-by-step instructions that typically help the user get started

and include the more commonly performed tasks.

3.8 training: Pre-specified and planned experience or process designed to enable a person to attain a specified
level of knowledge and skill to safely use a medical device.

3.9 use error: Act or omission of an act that results in a different medical device response than intended by the
manufacturer or expected by the user. [ANSI/AAMI/IEC 62366:2007]

3.10 user: Person using (i.e., operating or handling) the medical device.
NOTE  Patients and other laypersons can be users, as can nurses, physicians, technicians, and home healthcare professionals.

3.11 user guides/operator guides: Basic instructions for use (IFU) that typically include step-by-step
instructions, maintenance and safety precautions, and other information that might be required by regulatory bodies.
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4 The human performance goal of training and instruction
41 Introduction

ANSI/AAMI HE75:2009 describes the purpose of human factors engineering: “Human factors engineering (HFE) is
the application of knowledge about human capabilities (physical, sensory, emotional, and intellectual) and limitations
to the design and development of tools, devices, systems, environments, and organizations.”

Human factors engineering analyzes the user—device interaction, which includes all components of the user interface
(e.g., controls, visual displays, alarms), the skills and capabilities of the potential user populations, and the
environmental contexts in which a device might be used. In addition to the hardware and software, the labeling and
instructional materials are considered part of any device’'s user interface. As with any component of the user
interface, it is important that the instructional material supports safe, accurate, and efficient human performance.
Labeling and training will never substitute for a poorly designed device; however, effective labeling and instructional
material, when used with a well-designed device, can support desirable user performance.

The FDA believes that the fundamental purpose of medical device labeling and training is to control the risk involved
in medical device use. A risk-based approach focuses on the most critical user—device interactions and assumes that
labeling and training are two ways—although not the only ones—to eliminate or reduce potential harm to the user.
How the user will use the medical device, under what conditions and in what environments is central to understanding
potential use-related risks. For example:

a) Will the medical device be used daily or on a regular basis, such as an insulin pump or ventilator?

b) Will the medical device be used in an emergency situation when the user is under stress, such as a defibrillator
or an epinephrine auto-injector?

c) Will users require extensive training, such as for a home dialysis machine, or be expected to learn how to use
the medical device on their own using the labeling only, such as might occur in the case of a non-invasive blood
pressure monitor?

This section provides an overview of how labeling and training can affect safe and effective user—device interaction.
4.2 What constitutes performance?

Because training is intended to support user performance, it is helpful to describe what constitutes performance.
Performance can be described as a summary term that includes results plus behaviors.

Results describe the user’s output in using the medical device. Examples of results include an accurate test number
and sufficient information to make a decision (to call the doctor or 911). Results represent value; they are why the
user needs and wants to use the medical device in the first place. Most importantly, results can be measured. For
example, a test result can be accurate or inaccurate. Information can be complete or incomplete.

Behaviors are the actions (or lack of action) that produce a result. The term behavior represents both covert
behaviors (internal thinking behavior, such as calculating a dose) and overt behavior (physical manipulation, such as
pressing and holding a button). The challenge with behaviors is that they must be described in sufficient detail in
order to be learned. If a behavior cannot be described, itcannot trained to and the user cannot predictably learn it.

Consider how we typically talk about training users: “how to use the medical device.” What does that mean? How do
we know it has been achieved? It is far more useful to think of performance in terms of results that can be measured
and behaviors that can be described and learned.

4.3 What are the factors that influence performance?

Labeling and training provide the information that enables the user to interact with the medical device safely and
effectively. However these components are part of a larger system that influences user performance. The best-
designed instruction might not produce desirable user performance if the other components are neglected. For
example, the materials for training users to calculate a bolus dose of medication might be excellent, but if users do
not have the requisite math skills or fail to understand the concept “bolus,” they won’t be able to perform that task.
Similarly, training users how to attach a sensor to the back of someone’s arm might be adequate, but if the person’s
arthritis makes their reach inadequate, better training won't help. To understand how training and other factors
influence performance, it is helpful to organize the factors that influence performance into five categories, as shown in
Table 1.
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