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Emergence of Safety
as a Discipline

e Safety science

e Department of safety and
security

e School of safety and security
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Incidence of Medical-Errors

e US 4 %
e Canada 7.5 %
e U.K. 10.8 %
* New Zealand 7410 %
e Denmark 7410 %

e Australia 16 %
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Cause of Death In US

DM

Influenza
Pneumonia
Alzheimer’s disease
Kidney disease

Medical errors
(HealthGrades Inc. 2004)



Patient-Centeredness
First and foremost,
It means SAFETY.
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Paradigm Shift

Accountability

Paternalism —p
Informed consent

Blame culture = No-blame culture
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Complexity and Performance

Number of Steps  Defect-free

1 0.99

10 0.90
20 0.82
50 0.49
100 0.36

1000 0.0004



Q : What to do when systems go wrong?
A . Look for 1. Human Factors
2. Technical factors

3. Organizational factors
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Human Factors Can Support
Patient Safety

by
1. Guiding problem identification
2. Focusing search for cause

3. Leverage research to solve problems



Systems Thinking

o Complex systems never run perfectly
e Accidents are normal

* Not all failures are foreseeable

* People and system are both fallible



Human error 1s NOT the Cause
Human error 1s the Result !
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Error-inducing factors and
error-inducing context

Habit 6. Anxiety
Interruptions /. Boredom
Hurry 8. Fear

Fatigue 9. Overconfidence

Anger 10. Inexperience
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Human Factors in Medicine
concerns with the interaction

between
1. user (human)
2. environment
3. device (machine)
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« Human Factors engineering( * /<~ )

* Ergonomics

The application of scientific knowledge
about human strengths(capabilites) and
weaknesses(limitations) to the design of

technology



Ergonomics

Man-Machine
Interface//vels=;



Ergonomics HYELH]]

zhd A (user)2 if s =
o AR A R R
Regr S EL LS



Re-designpvE f! %

—

* I AE
* ¥ tirtt & & & (Devices)



S CErzun
Principles for Error-Reducing
Design

1. Design a preventive system

2. Make errors visible so they can
be Intercepted

3. Develop mitigation strategies
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Fault tolerance p~ {7
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Reduce Reliance on Memory

by using 1. protocols
2. checklists
3. standardization
4. color-matching
5. automated reminders
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minimum

minimum probability
multiple detection
minimum damage



Number of Human Errors
=encounter x probability



Minimum encounter (Step 1)

c 1B

o /2 # Unit-dose system

o 2 # pre-filled syringe

« 7 £ #/# Z(transcription)
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Minimum Probability (Step 2)

(1)
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4. > 2 (simplification)

5. #’% %2 X # (reduce handoffs)
6. ity



Multiple detection (Step 3)

e iz * monitor
o & IR X
e d % = A ¥5¥f(double check)
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Minimum Damage (Step 4)
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1. CPOE

2. Bar coding

3. EMR(paperless system)
4, RFID

5. Automation

6. Robotics

/. Simulators

¢Ubiquitous Era (IC tag)



National computerized
Information systems for
EMR and IR
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e At times patients are contributors
to error

* Importance of patient education
* Importance of health literacy
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1. i * checklisti# Auto-check
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2. Whistle-blowing
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