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Learning Objectives

□Define human factors

□Explain how human factors relate to high reliability organizations

□Discuss solutions for human factors problems

□Describe the special human factor issues related to Information 

Technology and Electronic Medical Records

□Understand the importance of understanding human factors to enable 

a Just Culture
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Defibrillator Case

□32-year-old healthy man w/wife, young kids

□Presents to ED with rapid heartbeat

➢Non-life-threatening condition (SVT)

□Synchronized shock @50j → refractory

□Try again @ 100j → VF Arrest

□45-minute resuscitation attempt → patient dies

□Investigation reveals that MD failed to put device in SYNC mode for 

second shock
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Defibrillator Case (cont.)

□What would you do immediately about the involved physician?

➢Discipline the physician?

➢Suspend the physician pending retraining?

➢Fire the physician?

➢Defer judgment pending investigation?
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Back to Defibrillator Case

□Design issues

➢Lack of user feedback
□ Device silently leaves sync mode

➢Lack of forcing function
□ Allows unsynchronized shock for SVT

□ AED’s for lay use detect rhythm type

□Standardization issues
□ Hospital had several different makes

□Liability issues, culture of blame
□ Prior cases known, others not
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Defibrillator Usability Study

□Fourteen expert participants 

□Four tasks: 2 routine, 2 emergent

□Two defibrillator models

□SimManTM patient simulator

□50% of participants inadvertently delivered an unsynchronized 

countershock for SVT

➢71% of participants making error never aware
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➢Fairbanks RJ, Caplan SH, et al. Usability Study of Two Common Defibrillators Reveals Hazards. Annals of Emergency 

Medicine Oct 2007; 50(4): 424-432. 

➢[See also associated editorial: Karsh and Scanlon, Oct 2007; 50(4): 433-435]



Mitigating Human Error

□If error is inevitable… How to improve safety?
➢Reduce the occurrence of human error

□With better design, support, allocation of function

□NOT training and policy

➢Mitigate the effects of inevitable error

□With better design

➢Better feedback

➢Forcing functions
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Human Factors Engineering13

□ Optimizes the relationship between technology and the human user 

□ Designs the system to match abilities 

□ Know human capabilities

□ “Designing for human use”

□ How humans err is not the focus

□ Prominent in aviation, nuclear, military

□ Know where to expect error (hazards)

□ Design to protect from Hazards

➢Redesign, Redundancy, Forcing functions

➢Evaluation before purchase
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How about this door?
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Design of Medication Packaging



Dennis Quaid’s Medical Nightmare20



Human Factors

and IT/EMR’s



Discussion questions

□From your experience what benefits do you see from IT and 

EMR’s?

□From your experience, what problems do you see from IT and 

EMR’s?
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Safety Benefits of EMRs

□Core EMR

□ePrescribing

□CPOE

□Closed-Loop Medication Administration Validation

□Decision Support (e.g. Best Practice Advisories)
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Safety Benefits of EMRs (cont.)

□Improve communication

□Make knowledge more readily accessible

□Assist with calculations

□Perform checks in real time

□Assist with monitoring

□Require key pieces of information (dose, weight, etc)
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Observations

□EMR errors and paper system errors share many things in common:

➢Multiple steps within a complex system

➢System failures rather than person failures predominate

□New technology adds an additional layer of complexity for the end 

user

➢Clinicians redesign the use of newer technology in ways that were never intended.

➢Clinicians seduced by the hope of “error free computers”

➢Verbal, face-to-face communication is often believed not to be a part of the new 

technologies
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EHR Ordering and 

Challenges/Concerns for Drug Safty

□Alert Fatigue/Overload

□Limited Hard Stops

➢ Alerts require actions and responses

➢ Final decision rests with the provider

□Order Expiration/Renewal

□Order Release Issues:

➢ Phases of care

➢ Combined flows – Outpatient-to-Inpatient

□“Check your brain at the door” phenomenon
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Electronic Record Order Errors
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A true story from one of our Medical 

Center Insurance Company partners

(Paraphrased)

Prosecuting attorney – “Doctor, why did you order the overdose that 

killed my client’s loved one?”

Resident on the stand – “I wasn’t that familiar with the medication, but I 

figured it must have been OK since the computer took it”



But what can I do???

□“I can’t change design, so how does this help?”

➢Procurement: Ask the questions

➢Recognize and report device and HIT hazards

➢Develop the culture by recognizing system contributions
□ Then you’ll learn more about hazards in your system

➢RCAs- recognize the system contributions

➢RCA RED RULES:  RCA will never result in:
□ “Failure to follow policy” (or procedure) as only root cause

□ “Develop policy” or “train staff” as only action

□ “Human Error” as a cause without identifying contributing factors

29



Human Factors Strategies30



Human Factors Strategies (cont.)31



Questions?32



Annie’s Story (if time permits)
(Human Factors & Just Culture video)
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Vanderbilt Nurse Conviction Medication and other errors

(if time permits)

□David Marx analysis:

➢ https://www.outcome-eng.com/wp-content/uploads/2019/03/Vanderbilt-

Homicide-A-Just-Culture-Analysis_David-Marx.pdf

□Human Factors issues

➢Pyxis medication search lists separate for Brand and generic names

➢Nurse couldn’t find Versed in Pyxis profile for the patient even though it was 

listed as generic midazolam

➢Nurse was able to find medications in Pyxis with just 2 letters, allowing her 

to pull up “vecuronium” when searching for Versed

➢No Bar Code Medication Administration (BCMA) safety check in PET scan 

area
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Implementing Actions - Stronger35



Implementing Actions - Intermediate36



Implementing Actions - Weaker37




