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Human factors:

“---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:--.” (ANSI/AAMI
HE 75:2009, Introduction)

Usability:

“Characteristic of the user
interface that establishes
effectiveness, efficiency, ease of user

learning and user satisfaction”
(ISO/IEC 62366:2007, Definition
3.17)
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Medical Device Guidance Documents
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uman Factors and MEDICAL Devices

Home Medical Devices Device Advice: Comprehensive Regulatory Assistance Human Factors (Medical Devices)

H u man FaC‘tO rS P —— Human Factors and Medical Devices
— Regulatory Assistance
I IANEN

Human Factors Program at FDA

FDA works with manufacturers to help ensure the application of human factors
engineering to the design of new products as well as to postmarket surveillance of

P Human Factors {Medical
Devices)

W
O) /\O — \\J Premarket Information - Device currently marketed products.
le) Design and Documentation
Processes Human Factors at Center for Devices and Radiological Health
Postmarket Information - Device (CDRH)
Surveillance and Reporting 3 3
Processes Office of Device Evaluation (ODE)

The Human Factors Premarket Evaluation Team is located in the Office of Device

Evaluation (JDE). The purpose of the FDA's Human Factors Pre-Market Evaluation

Team is to ensure that new medical devices have been designed to be reasonably

General Human Factors safe and effective when used by the intended user populations. The effort primarily

Information and Resources involves reviewing new device submissions, promoting effective and focused
human factors evaluation and good design practices for medical devices.

The premarket team works with scientific reviewers across the Office to evaluate
use-related risk analyses, and human factors/usability information and validation
study data submitted as part of various types of premarket submissions
(premarket notification [510(k)] submissions, premarket approval (PMA)
applications, Investigational Device Exemption (IDE) applications, and Pre-IDE
submissions). The team provides recommendations on human factors
components of manufacturers’ design validation documents as required by the
FDA's Quality System Regulation. The team also collaborates with colleagues in
other FDA Centers by providing human factors recommendations, such as for
combination products (i.e. autoinjectors, pen injectors, inhalation products, pre-
filled syringes, etc.) in their pre-approval review processes.

In addition, the team:

Develops and provides content for FDA Guidance documents to help
manufacturers understand and apply human factors engineering.

Conducts outreach to industry and academia through presentations at
conferences and public meetings.

Provides training and guidance for other FDA personnel about human factors,
use-safety, and design of medical devices.

Participates with National and International Standards committees in the
development of Human Factors-related Standards

Encourages users and manufacturers to report serious adverse incidents
involving medical devices through the FDA's Medical Device Reporting (MDR)
system

Contributes to the analysis involving post-market reports and recalls of medical
device in which use erroris involved.

Information for Consumers,
Patients, and Caregivers

Contact Us

Page Last Updated: 06/04/2013
Note: If you need help accessing information in different file formats, see Instructions for Downloading Viewers and Players.
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Spotlight

What's New in Human Factors
Pre-Market Review? (March
2013) (PDF - 199KB}

Human Factors Engineering of
Combination Products and the
FDA (July 2012) (PDF - 332KB)

FDA Perspectives on Human
Factors in Device Development
(June 2012) (PDF - 954KB)

FDA Human Factors Draft
Guidance Document: Agency
Expectations for Human
Factors Data in Premarket
Submissions (March

2012) (PDF - 659KB)

The FDA Perspective on Human
Factors in Medical Device
Software Development
(February 2012) (PDF - 1MB)

Contact FDA

HFPMET@fda.hhs.qov

CDRH Human Factors Team

Office of Device Evaluation
Center for Devices and Radiological
Health

Food and Drug Administration
10903 Mew Hampshire Avenue
WOG6, Room 2531

Silver Spring, MD 20993
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Resources
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To understand the human-machine system, it's important to understand the ways that people
» Perceive information from the device,

» Interpret the information and make decisions about whatto do, and

» Manipulate the device, its components, andior its controls

It's also important to understand the ways that devices:

» Reactto input from the user, and then

* Provide feedback to the user about the effects of their actions.

Human factors/usability engineering is used to design the machine-human (device-user) interface. The user
interface includes all components with which users interact while preparing the device for use (e.g.,
unpacking, set up, calibration), using the device, or performing maintenance (e.g., cleaning, replacing a
battery, making repairs).

Why is HFE important to medical devices?

For medical devices, the mostimpoertant goal of the human factorsiusability engineering process is to
minimize use-related hazards and risks and then confirm that these efforts were successful and users can
use the device safely and effectively.

Specific beneficial outcomes of applying human factors/usability engineering to medical devices include:

Easier-to-use devices,

Safer connections between device components and accessories (e.g., power cords, leads, tubing,
cartridges),

Easier-to-read controls and displays,

Better user understanding of the device's status and operation,
Better user understanding of a patient's current medical condition,
More effective alarm signals,

Easier device maintenance and repair,

Reduced user reliance on user manuals,

Reduced need for user training and retraining,

Reduced risk of use error,

Reduced risk of adverse events, and

Reduced risk of product recalls.

15
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CDRH Human Factors Presentations (Most Recent)

{ # What's New in Human Factors Pre- Market Review? (March 2013) (PDF - 199KB)
20135

73\\,], g\y Z%E‘TS'LX B§ . g:;nﬂa;}Factors Engineering of Combination Products and the FDA (July 2012) (PDF -
*,%\*@ Bg ‘: 7 l/ ‘E\\ \J 5‘/{3 ’_) —C(J \%o * FDA Perspectives on Human Factors in Device Development {(June 2012) (PDF - 954KB)

» Human Factors Review Perspective for Premarket Submissions (March 2012) (PDF -
-— 180KB)

— Py b =1 INV El
(__n b@;*lut_ lg\ 2012% # FDA Human Factors Draft Guidance Document: Agency Expectations for Human Factors

o Y = S Data in Premarket Submissions (March 2012) (PDF - 659KB)
45> ADEREED

# The FDA Perspective on Human Factors in Medical Device Software Development (February

ZHIBHSN T2, i

® American Medical Informatics Association (AMIA) Pre-Symposium (Washington, DC) —
“FDA Initiatives on Human Factors and Usability for Medical Devices” (October 2011) (PDF -
J68KB)

1

# Regulatory Affairs Professional Society (RAPS) Annual Conference (Indianapolis, IN) —
“Human Factors Considerations for Combination Products” (October 2011} (PDF - 552KB)

20114 # [Meet the Human Factors Pre-market Review Team at FDA's Office of Device Evaluation,
1 2011 HFES Annual Meeting (September 2011) (PDF - 1.1MB)

# Identifying Use Errors and Human Factors Approaches to Controlling Risks, Public
Workshop: Quarantine Release Errors (September 2011) (PDF - 538KB)

# |dentifying and Mitigating Potential Use Errors (June 2011) (PDF - 215KB)

* 201 1.£E6%%1j . * Human Factors/Usability for Medical Devices: An Historical Perspective (June 2011) (PDF -
[ Applying Human Factors and 62KB)

i 1 1 1 1 N S B
Usability Engineering to Optimize e Presentation: Enhancing the Quality of Device Labeling - Molly Follette Story, PhD (PDF -

Medical Device Design.J 249KB)

# Presentation: Ron Kaye, MA - "Human Factors | Usability for Infusion Pumps: Additional
Test Data Requested In New Draft Guidance” (PDF - 527KB)

* AAMI sponsored training: Linking Human Factors with FDA's Quality System Regulation: A
Critical Component to the Design and Manufacturing Process (April 25, 2006) &2

& AAMUFDA Conference "Human Factors in Medical Devices: Design, Regulation, and Patient

Safetv”
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1988 |Human Factors Points to Consider for IDE Devices
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1993

1996 {Do it by Design

1997 1Design Control Guidance for Medical Device Manufacturers
2000 Incorporating Human Factors Engineering into Risk Management
2001 iPatient Labeling; Final Guidance for Industry and FDA Reviewers

2004 :
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ANSI/AAMI

AAMI HE1988

ANSI/AAMI HE48:1993

ANSI/AAMI HE74:2001

2005 iGuidance for the Content of Premarket Submissions for Software Contained in Medical Devi

2006 !
2007 !

2009 |
2010 ]

ANSI/AAMI HE75:2009

2011 :ADD/,V/hg Human Factors and usability Engineering to Optimize Medical Device Design

2013
2014
2015
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EC 60601-1-6 Ed.1: 2004
EC 60601-1-6 Ed.2: 2006
IEC 62366 Ed.1: 2007

EC 60601-1-6 Ed.3:2010

60601-1-6 Ed.3 Am1: 2013

C 62366 Ed.1 Am1:2014
IEC 62366-1 Ed.1 (7€)
IEC 62366-2 Ed.1 (FE)
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Medical Device Guidance Documents

ATV
20005 7HRF17

Medical Device Use-Safety:
Incorporating Human Factors
Engineering into Risk Management

FDADOWebT 1 XD

21



Medical Device Drat Guidance Documents
FDADOWebT 1 KD

RSO RAAT VR
201 15F6RFT

Applying Human Factors and
Usability Engineering

to Optimize

Medical Device Design

CaYNYIPOH—-&
A-YEJT 1 DER

22



~ S50 b AV ZADREXD

Q:#EDITHD (FZT ) ACHTYR?

Draft Guidance for Industry and Food and Drug Administration Staff

Q: EDQOXRDBIMEDTD (FST ) ATV R?

Draft Guidance

This guidance document is being distributed for comment purpose only.

Document issued on: June 22, 201 1

Q:CD (FZTF) AT YRIFHEAMBHI L TNDD?

Ron KayeaxA
Molly Story==A
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Identify and Investigate
Use-related Hazards

Prioritize Critical Risks Associated
with Use-Related Hazards

Develop and Implement Risk
Mitigation and Control Strategies

ul Implementation
Control Strategies

Rishs Risocialed
with Usg-related Hazards
Acceptable?

Yes

New
Use-related Hazards
Introduced?

Yes —

Analytical Processes
{Section &),
Eormative
Evaluations and
Testing (Section 7}

Risk Mitigation
(Section B)

Verification
(Section 9)

Human Factors
Validation Testing
{Section 10)

ATV AKD
(GFBEEEF )
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< 73\\’( 9\\J 2@@% > Identify and Investigate

Use-related Hazards

Analytical Processes
{Section 6),
Formative
Evaluations and
Testing (3ection 7]

- (EAARIE/ \ U — REIRET BEHD ___
2DV RIXAY RO ETRT, IOty Use-Related Razards
HFE/UE®DPTJO—FI&. ®ERHNIC
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