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• About me
– The content of this presentation contains my 

views only 
• Why is healthcare so complex and IPC 

difficult? – healthcare as a complex system 
• Systems Thinking
• Introduction to Human Factors
– Reporting systems and investigation 
– Tools and techniques  

• Examples of HFE use in IPC
• HFE and Quality Improvement? 



About me...

“Human factors is a 
scientific discipline that 
requires years of training; 
most human factors 
professionals hold 
relevant graduate 
degrees.”
Russ et al 2013



Adapted from Leape & Almaberti



Why is healthcare so 
complex?



1. The number of actors involved
2. The explosion in processes, procedures, 

technologies
3. The throughput of patients
4. The ratio of staff to patients
5. The dependency of patients
6. The layout of clinical care areas



1. Delayed feedback
Cause and effect relationship unclear



2. Lack of connection with 
positive result

Cognitive disconnect between action & 
outcome



3. Complexity and 
inefficiency

Workarounds



4. Time pressure and high 
cognitive workload

And competing tasks
www.patientsafetyfirst.nhs.uk How to guide 

http://www.patientsafetyfirst.nhs.uk/


5. Few infection control cues
Embedding habits that endure reliably



6. Inconsistent ergonomic 
design practice

Placement of the tools for the job



Not part of the 
everyday flow of work
‘I can either practice infection 
control or I can treat the patients, 
you choose’ (Ward D, 2012)



Why do errors, failures 
to follow best practice  
and accidents occur in 
healthcare/ infection 
prevention? 



Theories of error/violation causation
• The Person theory or ‘bad 

apple’ 
• Errors as moral issues 

“bad things happen to 
bad people”
– Forgetfulness 
– Inattention
– Poor motivation 
– Carelessness
– Negligence/recklessness

• “System is basically safe”

• The System theory
• Humans are fallible
• Errors are consequences 

– Upstream factors
– “Error traps”
– Poor systems and 

processes 
– Same error, multiple 

occasions = system failure
• “Safety is not inherent in 

the system” 

Reason (2000 )  BMJ: 320; 768, Dekker 2011



• “...we are human, and humans err. Despite 
outrage, despite grief, despite experience, 
despite our best efforts, despite our deepest 
wishes, we are born fallible and will remain 
so.”

• “just “trying harder” makes no one 
superhuman. Exhortation does not help 
much, nor will [punitive measures]”

– Don Berwick (2001) 



Systems thinking

“Leaders understand that 
we have bad systems not 
bad people”

The Improvement Guide, 2nd Ed. Langley et al. (2009)



Consequently… 
• Person 

– New procedure/ 
protocol

– Discipline/ sanction  
– Exhortation 
– Appeal to 

professionalism 
– Blame – retrain

• System
– System defences

• Highlight and mitigate error 

– Process redesign
• Simplification
• Redundancies

– Environment 
• Task, tool, environment 
• Stress & fatigue 
• Distractions
• Cognitive overload 
• Communication and interactions 



“Training is a weak safety 
intervention”

• Useful training
– New technique
– New technology
– Sensormotor skills in a 

supervised or simulated 
environment 

– Realistic scenarios (non 
technical team skills)

– Other system 
components have been 
addressed 

• Unhelpful training
– Bad apple fallacy
– ‘be more vigilant’
– Same error – multiple 

people (system failure)
– “blame – retrain”
– Training as only or 

primary intervention 

Adapted from Russ et al 2013



“Collective Mindfulness”

High Reliability Organisations

• Preoccupation with failure
• Reluctance to simplify
• Sensitivity to operations
• Commitment to resilience 
• Deference to expertise

HSE 2011



Human Factors

• Also known as ‘ergonomics’ 
• “A science at the intersection of psychology 

and engineering...” 
• “... dedicated to designing all aspects of a 

work system to support human performance 
and safety ... improve system performance 
and prevent accidental harm”

• Russ et al 2013



Clinical Human Factors Group 
definition 

• “enhancing clinical performance through an 
understanding of the effects of teamwork, 
tasks, equipment, workspace, culture, 
organisation on human behaviour and abilities 
and application of that knowledge in clinical 
settings.” www.chfg.org

• “Making it easy to do the right thing” (Martin 
Bromiley) 

http://www.chfg.org


Facts and Fiction

• “Fact : Human factors addresses problems by 
modifying the design of the system to better aid 
people.”

• “Fiction: Human factors is about eliminating human 
error.”

• “Fiction: Human factors addresses problems by 
teaching people to modify their behaviour.”

• Russ et al 2013



Acher et al (2015) J Am Coll Surg; 221(4) 

SEIPS



Aspects of HFE 

• Reporting and learning systems
– Investigation processes 

• Organisational (and external) culture
• Teamwork and team training 
– Briefing and debriefing
– Non-technical skills training (CRM) 

• Human Factors design 
– Processes 

• Yes, I will talk about checklists…
– Equipment (including IT)



Reporting 

• No blame vs ‘fair blame’ 
– Just culture vs no-blame culture

• Importance of near misses
– “free safety lessons” (should be 70% of reports) 

• Importance of action and feedback in 
response to reports 



Investigating error 

• Be reluctant to simplify
– THT* Look at your previous RCAs/investigations 

for outcomes, compare individual with system

• Avoid (be aware of and manage) hindsight 
bias 

• See the situation from the actors’ perspective
– Their decisions and choices in context 

• Look again at the system influences 

* THT – take home tip



Teamwork and Training – HFE 
• Briefings and debriefings
• Non – technical skills training 
– Managing stress & fatigue 
– Situational awareness 
– Team communications 
– Simulations

• “Crew Resource Management”
• How much of this can be applied directly to IPC 

systems? 
– Need to embed IPC in CRM and team training 



Flight 1549



HFE for IPC



Human Factors in Design 

• Is the design (device, 
process, environment):
– Intuitive (does it match 

expectations)
– Designed to match the 

workflows (sequence, 
proximity, frequency and 
functionality) 

• Does it make the right 
way the easy way? 

http://www.longwoods.com/articles/images/HQ_vol13_SP_ChagparF4.jpg





www.stepchangeinsafety.net

http://www.stepchangeinsafety.net/


Infanrix IPV Pre-
School

Infanrix IPV 
Primary

Credit – David Green, PHE 



BMJ Qual Saf 2012;21:746–752. 
doi:10.1136/bmjqs-2011-000138



Checklists, checklists, checklists…

• Interface between humans and a task (or a 
machine)

• Design characteristics
– Should have ‘check off’ 
– Language of responses 

• Follow the flow of task steps in logical order
• Read – check
• Read – Do (challenge-response)
• Mutual supervision/ cross-checking

Dekker 2011. Gawande  2009 





de Vries et al (2009) 



de Vries et al (2010) NEJM 363(20) 





A possible way forward? 



www.stepchangeinsafety.net

http://www.stepchangeinsafety.net/


“We cannot change the 
human condition, but 
we can change the 
conditions under 
which humans work”
– Reason (2000) 
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