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Objectives • Discuss human factors engineering, 
its origins, and how it relates to 
healthcare

• Understand the complexities of the 
healthcare setting and how the 
cognitive load we are exposed to can 
impact performance. 

• Detail how we utilized human factors 
engineering to improve the quality of 
care delivery at our institution

• Empower you to look at your 
healthcare setting with a new and 
improved human factors lens



What is “Human Factors 
and Ergonomics”

• Evidence based discipline that 

studies the interaction between 

people and their work

• We work in complex environments 

and interact with a network of 

people, procedures, equipment

• We are imperfect, we are 

vulnerable, and that is ok.

• The overall goal of the human 

factors discipline is to make it 

impossible for the end user to do 

the wrong thing



https://thealmanac.net/news/remembering-three-
mile-island-the-nation-s-worst-commercial-
nuclear-accident/article_f393687a-4f51-11e9-b45c-
afded8eab8b9.html

Human Factors in Industry: 
Nuclear Power



Human Factors in Aviation 



Human Factors in Aviation: 
US Airways Flight 1549

“The Miracle on the Hudson”



Enabling the user to do the right thing?
Past Design Flaws

https://medium.com/swlh/the-flying-
fortress-fatal-flaw-694523359eb



Enabling the user to do the right thing?
Current Design Flaws

@katherinealee



Cognitive Psychology 
of Human Factors

Significant cognitive load on 
individuals, which 
predisposes them to error. 

Appreciating George Miller’s 
Law of Psychology “Rule of 
7” (credit to Sydney HEMS)



Michael Lauria
@ResusPadawan

Stress results 
from a perceived 

imbalance 
between demands 
of the situation and 
your ability to meet 

those demands

Lauria, M. J., Gallo, I. A., Rush, S., Brooks, J., Spiegel, R., & Weingart, S. D. (2017). Psychological skills 

to improve emergency care providers’ performance under stress. Annals of emergency medicine, 70(6), 

884-890.



What does the field of human factors have to 
do with cognitive load?

Maintaining Bandwidth and 
Low Cognitive Load

Checklists and 
Algorithms Education/Training/Simulation

Design of Equipment, 
Environment



Human Factors 
in Healthcare?

We are also exposed to significant stressors 
during critical moments

Our work is also complicated and can be 
influenced by numerous variables

The level of training and performance we strive 
for can affect our team and our patients@PrehospitalCC



Healthcare today...

We are asked to take on more responsibilities to respond to 
system inadequacy 

Regulations and requirements from c-suite do not align with 
patient care or your work-flow

Excess cognitive load and ultimately burnout

More and more experienced practitioners are leaving their 
settings due to chronic excess cognitive load



Safety 1
Clinician as a Hazard

Reactive

• Agency for Healthcare Research 

and quality (AHRQ) favors

• Study how things go right

• Clinician wellbeing=patient safety

• Human factors/ergonomics 

promotes clinician wellbeing 

through decreased stress and 

increasing patient safety.

Safety 2
Clinician wellbeing is solution to 

problem
Proactive

To Err is human?

• Study how things go wrong

• Safety and quality is defined by 

absence of events

• Applicable in some industries, 

where you can pinpoint specific 

cause

• Reactive in nature (RCA or root 

cause analysis)

• Blame and re-train
Privitera, M. R. (2022). Promoting Clinician Well-Being and Patient Safety Using Human Factors Science: 

Reducing Unnecessary Occupational Stress. Health, 14(12), 1334-1356





Increased 
Performance 
and Patient 

Safety

Training & 
Simulation

Design of 
Equipment, 

Environment

Checklists and 
Algorithms, 
Visual Aids



Design in Critical Care

@DYannopoulos



Bad Design?  @DrGetafix



Bad Design?  @DrGetafix



@KenCatchpole

Lusk, C., Catchpole, K., 
Neyens, D. M., Goel, S., 
Graham, R., Elrod, N., 
Paintlia, A., Alfred, M., 
Joseph, A., Jaruzel, C., 
Tobin, C., Heinke, T., & 
Abernathy, J. H., 3rd 
(2022). Improving safety in 
the operating room: 
Medication icon labels 
increase visibility and 
discrimination. Applied 
ergonomics, 104, 103831. 
https://doi.org/10.1016/j.ap
ergo.2022.103831



Bad Design?



http://vortexapproach.org/airwaycart

Human Factors Design



https://sydneyhems.com/

Checklists





A Case for Human Factors:

2020

Cross covering units with 
overflow

The volume of ECMO patients has 
increased and you are running out 
of machines

Two APPs on shift, it is 0500hrs



The nurse calls you to 
the bedside of a 55 y/o 
female on VV ECMO 
for ARDS

She reports acute 
hypotension and 
hypoxia with dropping 
ECMO flows.



ECMO and Potential 
Catastrophes 

Oxygenator Failure

Pump Thrombosis

Cannula Dislodgement



Which complication is this?



ECMO Cart



1: Time of day

2: Environment

3: Novice staff

4: COVID era

5: Equipment barrier

6: Run resus

7: Logistics





Human Factors Design
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Human Factors Design





RECESSED

DRAWER 3
NOT USABLE SPACE

Contents:
Ultrasound Gel Packet
Ultrasound Transducer Cover
Central Line Kit
Pik-A & Pik-V
Micropuncture (S-Mak) Kits
Sorin Dilator Kit
Amplatz Stiff (80) Wire
Amplatz Stiff (180)Wire
Red Rubbers

3B Access Kits & Wires/Dilators







Checklists



Simulation



Proof of Concept



Conclusion

• •Extremely important not to underestimate cognitive load and how it 

affects personal and team performance in healthcare

• •Quality improvement in healthcare is changing with a focus on being 

proactive rather than reactive. The person is not the problem. Let's adapt 

the environment to the user instead of adapting the user to the 

environment.

• •Lessons learned from other industries include adapting the design, 

checklists, visual aids, and simulation

• •Human factors integration is necessary for the healthcare setting as its 

goal is to improve personal performance, team performance, and patient 

safety (let's make it impossible to do the wrong thing)
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