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To Err is Human, to Foresee is Human Factors

Presentation Overview
� A New Era at the FDA
� Human Factors Process
� Common Human Factors Mistakes
� Common Validation Study Mistakes
� Common Myths: Busted
� Current FDA Trends
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To Err is Human, to Foresee is Human Factors

A New Era of Human Factors
� HF Process
� Management of Risk
� Validation
� Mitigation
� Emphasis on user (HCP, patient, pharma) 

population
� Relationship between FMEA, Usability 

Testing and Risk Management
� Focus on risks, errors, safety
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To Err is Human, to Foresee is Human Factors

Case in Point!
4

� “Our interest in your results focus on whether or not users will make errors that 
indicate that they would have incorrectly dosed, failed to inject, or harmed 
themselves in some other way.”

� “We view satisfaction data as “general information” and do not accept claims of 
successful test results based on “Satisfaction” criteria.”

� “For the Agency to determine that your system is reasonably safe for its 
intended users from a human factors/usability perspective we need to review 
results of your validation testing.”

� “FDA was unable to determine if your labeling was validated.”
� “Please discuss if and how the usability of the Recipients Guide was 

determined.”
� “The submission lacks adequate information to assess the safety and 

effectiveness of the combined use of all device constituent parts.”
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Process is King!
� GET THE RIGHT PROCESS AND YOUR 

90% THERE!
� The FDA can enforce a process much more 

than design quality.
� First, you must design with human factors 

principles, research, data, etc.
� The mistake most commonly made is to 

assume that a successful validation 
usability study results in approval by the 
FDA. But this end does not justify the 
means.
� Bayes Theorem and the FDA>
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Bayes Theorem and the FDA
� The probability of Event A 

given Data B depends on 
both their relationship and 
the prior probabilities of 
each.

� A medical diagnosis 
example.

� You must provide the “prior 
odds” to the FDA 

� Lesson : You can’t submit 
only a usability validation 
study for FDA approval. It’s a 
final chapter, not a story. It’s 
a single event, not a history.
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What is the probability of 
passing a usability test versus 
the probability that your product 
is actually safe and usable?
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The Ideal HF/E Process
� HF/E design inputs
� HF/E risk inputs
� Design evaluation and iteration
� Design verification (formative testing)

� Iteration and mitigation
� Design validation

� Iteration and mitigation
� Document Design history
� Continuous market observation, error mitigation
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Most common use 
of Human Factors 
consultants
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1. Start with HF/E Inputs
� Your end result is meaningless if your 

HF/E inputs don’t exist. 
� Create an HF/E design brief before you 

do any actual design work!
� The FDA wants to see an initial design 

which considers the users, use cases, 
personas, use context and HF/E 
principles form the start.

� You must then iterate your design with 
user interaction data and heuristic input.

� This benefits you as well! Later, a 
validation study will be true to the word, 
and not a discovery/prayer session.
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�

Cognitive

Usability

Two Main Dimensions of 
Human Factors

Physical

Ergonomics
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To Err is Human, to Foresee is Human Factors

� The trained eye can observe: contemplation, frustration, 
hesitation, confusion, dissatisfaction, tenseness, pressure

� Cognitive HF Principles:
� Reduce memory demands
� Design affordances to match desired behavior
� Don’t bet against experience/expectancy
� Incorporate forcing functions
� Patients are not perfectly healthy
� Simplicity is an effect, not an attribute

��

Cognitive Human Factors
“Can I figure it out?”

���������	

����
�	����������������������
�	������� ���
�����������������������	������������

�	���� 
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What Defines “Simplicity”?
� Some safety needle devices require 

no overt act of the user to activate 
the mechanism.

� Some autoinjectors simply require a 
single button press to activate.

� So, why do some users have trouble 
with these devices?
� Design
� Context
� Process
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What Defines “Simplicity”?
� BMW equated simplicity with a single control for 

their iDrive system.
� To users this meant ambiguity, effort, indirect 

control, frustration and distraction.
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��

Cognitive

Usability

Two Main Dimensions of 
Human Factors

Physical

Ergonomics
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To Err is Human, to Foresee is Human Factors

� Common dimensions:
� Pain
� Awkward posture
� Posture changes
� Get ready postures
� Imprints
� Verbal communication

� Comments
� Nervous Laughter
� Grunts

��

Physical Human Factors
“Can I do it?”
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Common HF/E Mistakes

� Not getting HF inputs into the design concepts.
� Not understanding the distinction between cognitive 

(usability) and physical (ergonomics) human factors.
� Freezing or constraining the design too early.
� Not letting your HF consultant represent your HF 

position with the FDA.
� Failure to assess risks and focus on them
� Putting too little attention to labeling and instructions
� Confusing market research with HF/Usability research
� Allowing marketing influences to outweigh labeling and 

design needs.
� Failing to document your design and HF/E history.
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Focus on Risks/Errors
� The FDA is responsible for making sure your device is 

safe.  Plain and simple. User’s don’t have to like it or 
buy it.

� When you design and evaluate your device they want 
to know about medication errors, safety risks, 
accidents, critical task performance, etc. 

� They then want to know what caused these problems and how 
to mitigate them. Your mitigation avenues are: design, 
instructions, labeling, training, patient selection

� Suggestion : Develop an error list from the start: under-dose, 
overdose, failure to dose, dose interval, storage, aseptic, 
needle prick, administration route, injection site, needle depth.
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“The human factors effort must systematically evalu ate user tasks 
and prioritize those tasks with respect to relative  use-safety risks.”
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User Comments = Design Inputs
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“If I'd asked 
my customers 
what they 
wanted, they'd 
have said a 
faster horse."
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User Comments = Design Inputs

18

“When we talked to 
current game users 
they asked for 
better graphics and 
faster processors. 
Any design based 
on these inputs 
would have been 
applicable to only a 
limited audience.”

Lesson : You need a deep understanding of your users; their 
contexts, problems and needs, both expressed and unexpressed.
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The Importance of Instructions!
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Instructions & Labeling
"Are Your Best Friend!"

20
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Instructions & Labeling
� They represent your best opportunity for success 

in the context of a constrained or frozen design.
� Too often these are considered too late in the 

process, and with too little resources.
� Instructions are complex products, that require 

integration of numerous human factors and linguistic 
principles.

� Good instructions…
� Explain more than just what to do

� Blend written and visual forms of guidance

� Incorporate salience coding, visual momentum, top down 
processing, chunking, redundancy and transparency

� Fight negative affordances

21

���������	

����
 �	����������������������
�	������� ���
�����������������������	������������

�	���� 



To Err is Human, to Foresee is Human Factors

Instructions & Labeling
"The Typical Process"
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Grammar

Marketing

Legal
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Instructions & Labeling
23
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� Who writes your instructions?
� Do you make use of quick guides?
� Can you rapidly iterate illustrations?
� Do you know how to specifically write for 
someone with MS?
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Validation Study Mistakes
� While my message is that the validation study is only               

the end of a necessary Human Factors process, it is                 
no doubt the most important culminating activity for                 
FDA approval.

� Common HF validation study mistakes include:
� Not doing one, and trying to submit!

� Doing a study and nothing else, and trying to submit!

� Focusing only on product interaction, at the expense of labeling 
and instructions

� Not providing a basis for the study participants

� Not providing a basis for the study tasks

� Not focusing data on failures, errors and risks

� Focusing on participant ratings, suggestions

� Lack of details regarding failures and mitigations/solution 
strategies

24
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To Err is Human, to Foresee is Human Factors

Validation Study Mistakes
While my message is that the validation study is only               the 

end of a necessary Human Factors process, it is                       
no doubt the most important culminating activity for                 
FDA approval.

Common HF validation study mistakes include:
Not doing one, and trying to submit!

Doing a study and nothing else, and trying to submit!

Focusing only on product interaction, at the expense of labeling 
and instructions

Not providing a basis for the study participants

Insufficient basis for the study tasks. That is, they are not based on 
an FMEA or predicted errors and high-risk contexts

Not focusing data on failures, errors and risks

Focusing on participant ratings, suggestions

Lack of details regarding failure mitigations/solution strategies
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Common Myths

� Assuming the FDA will accept HF activities, inputs from 
a non-HF professional

� Assuming the FDA will always review a protocol in 30 
days

� Assuming success criteria or user ratings matter
� “We view satisfaction data as “general information” 

and do not accept claims of successful test results 
based on “Satisfaction” criteria.”

� Assuming health care providers are the higher common 
denominator relative to patients.

� Assuming that “equivalency” can save you
� Equating preference with usability
� Assuming similar designs means similar user 

experiences
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Common Myths
� Assuming the FDA will accept HF work from a non-HF 

professional
� Assuming that marketing personnel or others inside 

your company are qualified to represent Human Factors
� The Structural Engineer analogy
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Common Myths
Health Care Providers Aren’t Your Concern
� Assuming health care providers are the higher common 

denominator relative to patients.
� They are actually more variable. They often don’t read 

instructions. They can be harder to design for, more resistant to 
new technologies or designs, and more habitual in their 
behavior.
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� Using an approved device?
� Using a nearly identical design to an 

approved device?
� Using an approved drug?
� All of the above conditions might still require a human 

factors process culminating with an HF validation study.
� An approved combination product used on a new 

patient population must be validated
� Can this patient population use it?
� Might there be negative transfer from other devices?

� An approved drug, but delivered in a new device 
requires HF validation.

� Same with new injection sites, injection depth or 
changes in dosing schedules.

Common Myths
Equivalency Saves the Day!
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� Ratings and performance data both 
matter, but should not be confused with 
each other.

� Usability is both objective and subjective; 
the focus, however, is on the former.

� Note that objective and subjective usability 
measures most often do not correlate.
� Why? The recency effect, “I’m with studid”, 

rate the future (forget the past), “error, what 
error?”, “I like purple!”

� Demonstrates the power and value of 
empirical and objective data.

Common Myths
Subjective Ratings are Important!
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� The truth is that similarity breeds 
differences.

� Needle safety syringes are increasingly 
popular…

� But, there are subtle human factors 
differences in the design of these devices 
that could lead to large impacts in 
usability, safety and acceptance.
� Intuitiveness of the safety mechanism
� Plunger head design and comfort
� Safety mechanism deployment
� Expression force
� Needle exposure
� Plunger stability
� Comfort and grip
� Size and shape
� Tactile feedback

Common Myths
“ Similar Design; Similar Experience”
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Current FDA Trends

� Dose confirmation an important task
� Patient population distinctions
� Realism of study (e.g., time delays)
� Error debriefing
� Validation of instructions and labeling
� Need to re-test proposed mitigations
� HF controls added to clinical studies

Dr. Anthony Andre, BMD Conference 2010, andre@interface-analysis.com
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Summary
� A proper infusion of Human Factors and 

Ergonomics into your complete product 
development process is not just necessary for 
FDA approval, it will make your product more 
successful, with higher user compliance, safety 
and satisfaction.

� It can also be the key to your market advantage!
� A human factors process, using human factors 

professionals, can make all the difference.
� JUST DO IT!
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It’s easy to be 
hard to use.

It’s hard to be 
easy to use.
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Parting Quote

Dr. Anthony Andre, BMD Conference 2010, andre@interface-analysis.com
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“Although "error-free" design is a great goal to 
strive for I would characterize our [FDA] focus a 
bit differently: to minimize medical device use 
error arising from faulty design by ensuring that 
the design has been evaluated such that 
possible patterns of problems, if they exist, are 
likely to be detected and, if so, corrected to the 
extent possible.”
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Thank You!
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Contact Information


