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Cross cutting themes
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Overview

 How has healthcare interpreted human factors?

 Death from intrathecal injection

 Methods of analysis

 From accident analysis to system design

 Design for safety

 Training for human factors 



What are Human Factors?
Professor Peter Buckle, President Elect of the Institute of Ergonomics 

and Human Factors (UK):
�Ergonomics (or human factors) is the scientific discipline concerned 

with the understanding of interactions among humans and other 
elements of a system, and the profession that applies theory, 

principles, data and methods to design in order to optimize human 
well-being and overall system performance.�

What are Clinical Human Factors?
Dr Ken Catchpole, a human factors expert who has done much work 
in healthcare has provided this brief 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.�



Understanding why things go wrong



The safety paradox

 Healthcare staff are:

� Highly trained & motivated

� Committed to their patients

� Use sophisticated technology

 Errors are common  and patients are frequently 
harmed 



Intrathecal Injection of Vincristine

 17.00 Jan 4th David James prepared for IT 
administration of Cytosine

 Lumbar puncture carried out and Cytosine 
administered by SHO 

 SHO passed second drug, Vincristine, by SpR

 After querying, SHO administered drug

 Mr James died 8.10 am 2nd February









Assumptions

 Dr Mitchell assumed:
� Two types of chemotherapy never on ward at same time

� Dr North competent to administer chemotherapy

� Dr North familiar with Mr James� case

 Dr North assumed:
� Assumed Dr Mitchell authorised to supervise him

� Assumed OK to give chemotherapy if supervised

 Senior doctors assumed �induction period� understood



Understanding why things go wrong

 Chain of events

 Complexity and contributory factors

 The importance of cumulative errors and flaws 
in processes

 Tackling safety on many levels



Rather than being the instigators of an 
accident, operators tend to be the 

inheritors of system defects � their part 
is usually that of adding the final garnish 
to a lethal brew whose ingredients have 

been long in the cooking� (Reason, 1990)



Methods of Analysis



Person versus System explanations

 Person Centred View

� Focuses on those at the `sharp end�
� Individual responsibility and blame

� Countermeasures aimed at changing 
individuals� behaviour

 System View

� Human beings fallible, errors to be expected

� Focus on factors influencing errors
� Countermeasures aimed at conditions of work



The London Protocol
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Protocol for the Investigation and Analysis of 
Clinical Incidents

 To utilise clinical expertise to fullest extent

 Ensure comprehensive approach 

 Less threatening to staff

 Prevent immediate assignment of blame

http://www.cpssq.org


Stages of development of an organisational accident

Management 
Decisions and 
Organisational 
Processes

Error 
Producing 
Conditions

Violation 
Producing 
Conditions

Errors

Violations

Accident/Incident

Organisational & 
Corporate Culture

Contributory 
factors influencing 

clinical practice
Task Defence 

Barriers

Adapted from Reason (1990)



Contributory factors: 7 levels of safety

 Patient
 Task
 Individual staff
 Team
 Working conditions
 Organisational
 Government and regulatory

Vincent, Adams, Stanhope 1998



The Process of Investigation: the �moves�

The core of the process is to ask: 
� What happened? 
� How did it happen? 
� Why did it happen?  

 Get the story (the real story not the one in the notes)

 Identify the care delivery problems

 Consider the contributory factors
� And what does this tell you about your system?

 Prioritisation and action



Date prior to 
1/2/04 Pt contacts 
hospital to ask if 

treatment plan can 
be altered due to 

work 
commitments.  

Consultant agrees 
to IV & IT 

procedures on 
same day.  

Pt well known to 
clinical teams

No 
multidisciplinary 
team discussion 
about changes to 
planned treatment

Failed barrier 
IT policy not 

adhered to

1/2/04 11.30 
Pharmacist 

rings SpR to 
query 

prescription 
contrary to 

policy

Ward Sr 1 
queries change 

to treatment 
plan

Consultant
had signed prescription 

and SpR over ruled 
concerns 

Evidence of lack of 
safety culture

Personality of SpR

Permanent SpR 
received news 
of sick parent 

and had to leave 
to attend

Locum SpR had been 
recruited to help with 

already busy workload

Lack of forman
induction for 

locum sp registrar

Ward Sr 1
had to leave 

for dental appt

Lack of Team
hanover/

communication

Pt rings 
to say she 

will be 
late

Pt delayed by
RTA

Locum SpR 
goes to 

pharmacy to 
collect 
Chemo.  

Returns to 
ward and 

gives drug to 
Sr

Pharmacist
issues Metrotrexate
without proof of the 

IV Vincristine
having been 

given

Pharmacy short staffed
over lunchtime

Distraction from
phones ringing

Failed barrier 
IT policy not 

adhered to

14.40 Pt 
arrives on 

ward, 
checked in 

and taken to 
bay 8

No discussion between 
admitting nurse and patient 

about treatment plan

Lack of communication 
with patient

A

LEGEND

Event

Contributory
Factor

A �
joint

CDP/SDP

Barrier

How things go wrong 

NPSA (2004)



Systems analysis or root cause analysis?

 Implies single root cause (or small number)

� But causes much more fluid

� Chain of events and contributory factors

 Purpose of analysis

� To find out what happened?

� Properly understood the analysis looks forward



A Window on the System

 Case analysis brings understanding of systems

� Complexity of events and contributory factors

� Moving away from blame

 Case analysis to identify common themes and 
systemic weaknesses

� Looking to the future

� Prioritising contributory factors 

� Generating plans for action



SEIPS Model of Work System and Patient Safety
SEIPS = System Engineering Initiative for Patient Safety

Carayon et al., 2006



Building safety into the system







Failure designed-out







Human factors training
Safety awareness and safety skills





Speaking up



Key team skills 

Communication  Quality and quantity of information 
exchanged among team member

Leadership Provision of directions, assertiveness, and 
support among members of the team

Mutual Support/Cooperation  Assistance provided among 
members of the team, supporting others, and correcting errors

Situational Awareness Team observation and awareness of 
ongoing processes

Coordination Management and timing of activities and tasks



Objective team performance



Using MIND your STEP enhances 
performance & safety

Enhances
Technical Performance 

of expert surgeons

Enhances
NON-Technical 

Performance 

Arora et al, 2011



Clinical Safety Research Unit
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