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PRODUCT EXPERIENCE
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Cardiac Diagnostics Electronic MedicineCombination 
Products

Imaging systems
Biosensors

Kinematic analysis
In vitro diagnostics

Image analysis
Biopsy systems

Electronic medicine records
Telemedicine platforms

Health-related mobile apps
Wearable devices

Robotic surgical systems

Injection devices
Infusion pump
Autoinjectors

Drug delivery devices
Pre-filled syringes

Medication dispensing

Cardiac surgery devices
Artificial organs

Catheter delivery systems
Pacemakers/defibrillators

Vascular devices
Blood flow meters

Monitoring Therapy Assistance
Wheelchair accessible 

vehicles
Assistive walking devices
Negative pressure wound 

therapy
Pain treatment

Therapeutic devices 

Glucose meter
Monitors and pumps

Remote patient 
monitoring

Patient monitors
At-home diagnostics

And More…Training & IFU

Training programs
Reprocessing procedures
Instructions for use (IFU)

Online education software
Clinician training

Hemophilia products
Rare diseases
Home infusion

Reproductive health
Ophthalmologic devices

OTC products



AGENDA
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Definitions

Who should employ human factors 
engineering

The human factors process

Human factors across markets (US, 
EU, UK, International)

Reports

Questions from audience



WHO SHOULD EMPLOY HFE/UE?
R E S E A R C H   C O L L E C T I V E

• If the result of a use 
error could result in 
harm to the patient 
or user, you should 
employ HFE/UE.

• Risk, risk, risk

Market Regulation HFE/UE Guidance

US ANSI/AAMI/ISO 14971* Applying Human Factors and Usability Engineering 
to Medical Devices (2016)

EU EU Medical Device 
Regulation (MDR)

IEC 62366-1 Part 1: Application of usability 
engineering to medical devices
IEC TR 62366-2 Part 2: Guidance on the 
application of usability engineering to medical 
devices

UK UK Medical Device 
Regulation (MDR)

Guidance on applying human factors and usability 
engineering to medical devices including drug-
device combination products in Great Britain (2021)

China, South Korea, Australia, Canada



DEFINITIONS
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Human factors / usability engineering

The application of knowledge about human behavior, abilities, limitations, and other 
characteristics of medical device users to the design of medical devices to achieve 
adequate usability of all parts of a user interface. Human factors engineering and usability 
engineering are synonymous. (FDA)



DEFINITIONS
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Usability testing

Method used to evaluate a product’s usability, which usually employs simulated-use of the 
device in question. 



DEFINITIONS
R E S E A R C H   C O L L E C T I V E

Validation / Summative Usability Testing

Usability testing conducted at the end of the device development process to identify use 
errors that would or could result in serious harm to the patient or user. Human factors 
validation testing is also used to assess the effectiveness of risk management measures. 
(FDA) 



DEFINITIONS
R E S E A R C H   C O L L E C T I V E

Critical task

A user task which, if performed incorrectly or not at all, would or could cause serious harm 
to the patient or user, where harm is defined to include compromised medical care. (FDA, 
MHRA)



DEFINITIONS
R E S E A R C H   C O L L E C T I V E

Use error

User action or lack of action while using the medical device that leads to a different result 
than that intended by the manufacturer or expected by the user. (IEC 62366-1, MHRA)



HUMAN FACTORS PROCESS
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IDENTIFY DEVICE USERS
R E S E A R C H   C O L L E C T I V E

Who:

• Purchases the device?

• Receives the device?

• Unpacks the device?

• Sets up the device?

• Uses the device?

• Cleans/reprocesses the 
device?

• Disposes of the device?

Characteristics:

• What physical limitations 
do they have?

• What cognitive 
limitations do they have?

• What is their level of
education and training?

• What is their emotional
state when using the 
device?



IDENTIFY DEVICE USERS
R E S E A R C H   C O L L E C T I V E

Objective

Identify the abilities and limitations of the device’s users so that the device may be designed 
for those users.



IDENTIFY DEVICE USE ENVIRONMENTS
R E S E A R C H   C O L L E C T I V E

Where is the device used?

• Home vs. clinical 

• Lighting

• Noise(s)

• Temperature

• Distractions

• Cleanliness

• Space



IDENTIFY DEVICE USE ENVIRONMENTS
R E S E A R C H   C O L L E C T I V E

Objective

Identify the characteristics of the use environment that could impact the safety, 
effectiveness, and usability of the device. 



IDENTIFY DEVICE USER INTERFACE
R E S E A R C H   C O L L E C T I V E

Anything the user sees, 
touches, hears, smells, or 
otherwise interacts with.

• Physical device

• Instructions for use (IFU)

• Labeling and packaging

• Screens

• Buttons

• Training



IDENTIFY DEVICE USER INTERFACE
R E S E A R C H   C O L L E C T I V E

Objective

Identify the characteristics of the user interface that could impact the safety, effectiveness, 
and usability of the device. 



IDENTIFY KNOWN USE ISSUES
R E S E A R C H   C O L L E C T I V E

Primary research:

• Interviews with device users

• Observational research with device users

• Interviews with trainers

Secondary research:

• Literature

• Internal complaint logs

• Databases
FDA, 2016



IDENTIFY KNOWN USE ISSUES
R E S E A R C H   C O L L E C T I V E

Primary research:

• Interviews with device users

• Observational research with device users

• Interviews with trainers

Secondary research:

• Literature

• Internal complaint logs

• Databases IEC TR 62366-2



IDENTIFY KNOWN USE ISSUES
R E S E A R C H   C O L L E C T I V E

Objective

Learn from the mistakes of previous versions of the device or similar devices of other 
manufacturers.



IDENTIFY CRITICAL TASKS
R E S E A R C H   C O L L E C T I V E

1. Identify all device tasks

2. Identify use-related risks and 
associated harm for each device 
task

3. Assign severity level for each
use-related risk

4. Select a subset of tasks based 
on severity to be included in 
validation/summative usability 
testing 

Example
Task Use-related risk Harm Severity of 

harm

Remove 
needle 
protector

Accidental 
needle stick

Solution 
delivered to 
user

3 - Serious

Contaminate 
needle

Infection 3 - Serious

Damage needle Pain 2 - Marginal

Insert needle 
into skin

Accidental 
needle stick

Solution 
delivered to 
user

3 - Serious

Incorrect 
insertion angle

Pain 2 - Marginal
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IDENTIFY CRITICAL TASKS
R E S E A R C H   C O L L E C T I V E

Objective

• Identify which tasks have use-related risk.

• Identify which tasks you need objective usability data for in order to evaluate the 
device’s safety and effectiveness.
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CONDUCT FORMATIVE RESEARCH
R E S E A R C H   C O L L E C T I V E

• Identify part(s) of user interface under 
evaluation

• Identify research questions

• Select research method (i.e., usability
test, interviews, heuristic evaluation)

• Sample size (5-7 participants will do)

• Learn everything you can



ITERATE AND IMPROVE
R E S E A R C H   C O L L E C T I V E

• Focus on critical tasks

• Build confidence for validation / 
summative usability testing

• Perfect the validation / summative 
usability study protocol



HUMAN FACTORS PROCESS
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VALIDATION USABILITY STUDY
R E S E A R C H   C O L L E C T I V E

Goal: 

Obtain objective evidence that 
the user interface can be used 
safely

Important details:

• Entire user interface is evaluated in its final form

• Simulated study environment

• Training is representative of real world and includes a decay 
period

• All critical tasks are evaluated via simulated-use tasks or open-
ended comprehension questions

• No bias or hints to the participants!

• Determine root causes of use errors, difficulties, and close calls

• 15 participants per user group



COMPARING MARKETS



COMPARING MARKETS: IDENTIFY
R E S E A R C H   C O L L E C T I V E

HFE/UE 
Activity / Topic

FDA Guidance IEC 62366-1, -2 MHRA Guidance

Identify intended users

Identify intended uses

Identify intended use 
environments

Define training, if any

Create a use 
specification document

Does not mention a specific 
use specification document



COMPARING MARKETS: IDENTIFY
R E S E A R C H   C O L L E C T I V E

HFE/UE 
Activity / Topic

FDA Guidance IEC 62366-1, -2 MHRA Guidance

Describe the user 
interface, including 
technical requirements

Does not mention technical 
requirements, only a 
description

Does not mention description 
of user interface, only technical 
requirements

Create user interface 
specification document

Does not mention a specific 
UI spec document

Identify known use-
related issues

Identify use-related 
hazards

Define “critical” tasks



COMPARING MARKETS: FORMATIVE RESEARCH
R E S E A R C H   C O L L E C T I V E

HFE/UE 
Activity / Topic

FDA Guidance IEC 62366-1, -2 MHRA Guidance

Create a user interface 
evaluation plan

Does not mention a user 
interface evaluation plan

Sample validation/ 
summative evaluation 
protocol

Does not provide a sample 
protocol*

Does not provide a sample 
protocol*

Conduct formative 
evaluations

Revise use-related 
issues

*Formative and validation / summative protocols are still needed



COMPARING MARKETS: VALIDATION STUDY
R E S E A R C H   C O L L E C T I V E

HFE/UE 
Activity / Topic

FDA Guidance IEC 62366-1, -2 MHRA Guidance

Validation / summative 
usability study

Simulated use 
environment

Include representative 
users

Sample size: 15 
participants per user 
group

Does not commit to a 15-
participant requirement, but 
suggests 15 may be sufficient

Tasks / hazard-related 
scenarios under 
evaluation

Only critical tasks required All hazard-related scenarios 
OR a subset of highest severity 
(critical tasks only)

Critical tasks AND essential 
tasks



COMPARING MARKETS: VALIDATION STUDY
R E S E A R C H   C O L L E C T I V E

HFE/UE 
Activity / Topic

FDA Guidance IEC 62366-1, -2 MHRA Guidance

Finalized design

Validate instructions for 
use (IFU)

Specifies a specific study 
evaluating the IFU in addition 
to validation/summative

Training decay period 
of at least 1-hour 

Does not specify a minimum 
training decay period length

Evaluate residual risk 
after validation / 
summative study

Post-market 
surveillance

Does not mention post-
market surveillance



COMPARING MARKETS: REPORTS
R E S E A R C H   C O L L E C T I V E

FDA Guidance Deliverable: Human Factors and Usability Engineering Report

1. Conclusion
2. Descriptions of intended device users, uses, use environments, and training
3. Description of device user interface
4. Summary of known use problems
5. Analysis of hazards and risks associated with use of the device
6. Summary of preliminary analyses and evaluations
7. Description and categorization of critical tasks
8. Details of human factors validation testing



COMPARING MARKETS: REPORTS
R E S E A R C H   C O L L E C T I V E

IEC 62366-1 & IEC TR 62366-2 Deliverable: Usability Engineering File

1. Use specification
2. User interface characteristics related to safety and potential use errors
3. Known or foreseeable hazards and hazardous situations
4. Hazard-related use scenarios
5. Hazards or hazardous situations
6. User interface specification
7. User interface evaluation plan
8. Formative evaluation usability test report(s)
9. Summative evaluation test protocol
10. Summative evaluation test report



COMPARING MARKETS: REPORTS
R E S E A R C H   C O L L E C T I V E

MHRA Guidance Deliverable: Human Factors Summary Report

1. Intended device users, uses, environments, and training
2. Description of the device user interface
3. Summary of known use problems (device under consideration and other related devices in 

market)
4. User task selection and prioritization (based on the risk management file)
5. Summary of formative evaluations
6. Results of summative usability testing (including manual validation
7. Benefit-risk status of the device from the risk management file
8. Conclusions



CONCLUSIONS
R E S E A R C H   C O L L E C T I V E

• The human factors process is largely the
same, regardless of market. The 
guidances are largely harmonized.

• When in doubt, use IEC 62366-1 and IEC 
TR 62366-2.
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AAMI TIR59: 2017 Integrating human factors into design controls

ANSI/AAMI HE75:2013 Human Factors Engineering – Design of Medical Devices

ANSI/AAMI/IEC 62366-1:2015 Medical devices – Part 1: Application of usability engineering to 
medical devices
ANSI/AAMI/IEC 62366-2:2016 Medical devices – Part 2: Guidance on the application of usability 
engineering to medical devices

Faulkner, L. (2003). Beyond the five-user assumption: Benefits of increased sample sizes in usability 
testing. Behavior Research Methods, Instruments, and Computers, 35(3), 379-383

U.K. Medicines & Healthcare products Regulatory Agency, 2021, Guidance on applying human 
factors and usability engineering to medical devices including drug-device combination products in 
Great Britain

U.S. Food and Drug Administration, 2016, Guidance for Industry and FDA Staff: Applying Human 
Factors and Usability Engineering to Medical Devices
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Russ Branaghan, Bryant Foster, Emily Hildebrand and 
Joe O’Brian, from our team, recently co-authored a 
book, Humanizing Healthcare

A comprehensive guide to human factors engineering 
principles, guidelines, and design methods for medical 
device design 

Email: book@research-collective.com

The book can also be purchased from Amazon using 
the following link:
https://www.amazon.com/Humanizing-Healthcare-
Factors-Medical-Device-dp-
3030644324/dp/3030644324/ref=mt_other?_encoding
=UTF8&me=&qid=

mailto:book@research-collective.com
https://www.amazon.com/Humanizing-Healthcare-Factors-Medical-Device-dp-3030644324/dp/3030644324/ref=mt_other?_encoding=UTF8&me=&qid=
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