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1st Career – Student nurse to RN 

 

 

 

 

 

 

 

 



2nd Career – The world is my oyster! 

 



3rd Career – Industrial Nurse 

-> Rehabilitation Unit Manager 



-> Remote Area Nurse (Mining) 



4th Career – Safety Adviser -> Accident 

Investigator -> Analysis of equipment design  

 



 



5th Career - Academic 

Realisation 

that not 

everybody 

‘gets’ it!!! 



& 6th Career …Human Factors Engineer  



No longer working in Health Care but rather, a pilot 

of complex socio-technical systems design …  



1. In 2000-01, 8% ($4.0 billion) of total allocated health expenditure 

was spent on persons who experienced injuries – 6.5% ($3.2 

billion) related to non-work related injuries (in the home, 

recreation etc) 

 

2. The annual cost of accidents on Australian roads totals $17 

billion dollars a year representing 2.3% of GDP! 

 

3. In 2005-06, the cost of work-related injuries and illness was 

estimated as $57.5 billion dollars or 5.9% of GDP 

 

 

Why? 

Citations: 1. Australian Institute of Health and Welfare (2004), AIHW Disease Expenditure Database, October 2004. Cited in ABS 
(2006) Injury in Australia: A Snapshot, 2004-05, Australian Bureau of Statistics, Canberra 

2. SIPP (2004), The Draft National Injury Prevention Plan: 2004 Onwards, Strategic Injury Prevention Partnership 
Canberra. Cited in ABS (2006) Injury in Australia: A Snapshot, 2004-05, Australian Bureau of Statistics, Canberra 

3. Safe Work Australia, 2009, The cost of work related injury & illness for Australian Employers, Workers and the 
Community www.safeworkaustralia.gov.au. 

 
 

http://www.safeworkaustralia.gov.au/


4.    The 2004-05 NHS indicated that: 
–  18% of the population (3.6 million persons) had sustained a recent injury (in the 

previous four weeks). 

– Of all employed persons aged 15 years and over, 7% had received an injury while 
working for income in the four weeks prior to interview 

 

 

TOTAL ANNUAL COST OF ACCIDENTAL TRAUMA AND DISEASE 

CIRCA:  $77.7 BILLION OR circa 7.8% of GDP 

 

There is a significant cost to our Health Care system 
when our workers are exposed to injury and disease! 

 

 

 

ACCIDENTS AND WORK RELATED DISEASES AT EPIDEMIC PROPORTIONS 

Citation: Connelly L. & Supangan R. (2006), The economic costs of road traffic crashes: Australia, states and territories, Accident 
Analysis & Prevention, Vol 38, Issue 6, November 2001, PP1087-1093, Elsevier 



What about our patients? 

Runciman and Moller (2001) estimated that 
iatrogenic injury in Australia results in direct 
medical costs of over $2 billion per year and 
that the total lifetime cost of such preventable 
injury may be twice that amount. They also note 
that there is a heavy toll in human costs on both 
those who are harmed and those who care for 
them. Furthermore, medical misadventure 
consumes over half the amount spent on 
compensation and insurance by State Treasury 
Departments.  

 

 
Citation: Runciman, W., & Moller, J. (2001). Iatrogenic injury in Australia. Canberra: Commonwealth 
Department of Health and Aged Care 



Why???? 



A major cause we are told:  Human error! 

I propose that 

• If we want to prevent human error we need to take a 
systems safety approach 

• human factors is a design science and is 
transdisciplinary  

• we will have many more opportunities to address 
human error across our system by tweaking the 
design of equipment and systems rather than by 
tweaking the design of people and their behaviour! 

• human factors in health care is REALLY about the 
design of complex socio-technical systems of which 
humans are an integral part! 

 



What is Human Factors? 

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.  

 

Practitioners of ergonomics and ergonomists contribute to the 
design and evaluation of tasks, jobs, products, environments 
and systems in order to make them compatible with the 
needs, abilities and limitations of people.  
 
http://www.iea.cc/whats/index.html 



Design cues influence people performance … 



Human Factors applies to design across the 

system lifecycle … 



 



… otherwise we end up here! 

Design brief: 
Affordable level 
crossings i.e. redesign 
passive level crossings 
to reduce train-vehicle 
collisions …  



Wullems (circa 2012) 

When questioned about his 

design assumptions …  

 

“my first assumption had to 

be that people would use the 

crossing properly otherwise 

how would I be able to 

assign a risk score … “ 

 
Now….. Human Factors Engineer at European 

Space Agency! 

 

 



Investigation of human error is only as useful as the lens 

we wear while investigating …  

Even unsophisticated 

HOLISTIC models 

can begin to 

illustrate the 

complexity that 

underpins human 

error across the 

system lifecycle and 

helps us identify the 

genesis of the errors 

in our systems  



However, if we complete investigations with a linear 

lens …  

 
1950 – Bird & Germain – Loss Causation Model 

1990 – Reason – Model of Organisational Accidents 



… and rely on error 

classifications … 



We fail to really learn about the true complexity … 

 



Some theorists have tried to capture the nature of complex 

socio-technical systems ….  

 

2004 – Hollnagel – Functional Resonance 
Accident Model - FRAM 



… and complex accident modelling, but when it comes to using 

these, they either get lost in translation or end up like this …. 

 

Hollnagel: Functional Resonance Accident Method 



However, even our most enlightened safety minds fall into 

our design induced traps … 

(we tried to knock Erik Hollnagel off his feet with this design!!!!) 



There are so many questions still to ask! 

 

… sometimes the most obvious 

questions are the best place to start, yet 

still they remain unanswered with any 

evidence base… 



Why do functionally and technically robust designs fail?   

 

We can’t always influence design but our investigations 
MUST create the evidence base for issues at the interface! 



 



What drivers influence design 

outcomes? 
Table Error! No text of specified style in document.:1 Comparative Analysis of Viewpoints 

Matter of 
interest 

Factor 1 

Pragmatist 

Factor 2 

Democrat 

Factor 3 

Traditionalist 

Factor 4 

Strategist 

Motivation Safety User acceptance Safety Cost-benefit 

Approach Practical & socio-
technically realistic 

Democratic & 
socially responsible 

Functionalist & 
technically rational 

Calculated & socio-
technically astute 

Priority System wellbeing  Human system Sound engineering Business 

End-user role Valued subject 
matter expert 

Gatekeeper to 
project success 

Recipient of support Necessary 
inconvenience 

Human Factors 
professionals 

Design partner Ensure human 
factors are 
addressed 

Not mentioned Value is experience 
dependent   

System focus Overall system – 
Systems have 
humans  

Usable system –  
user solution not 
an engineer’s  

Cutting edge – 
humans use 
systems 

Anticipates future 
trends – has main 
user needs 

Productivity Increases when 
safety is assured 

Increases when 
technology 
incorporates end-
user preferences  

Increases through a 
competitive 
advantage 

Increases by 
strategic and 
astute action 

Safety Paramount for 
business success 

No risk, no gain Paramount – No go 
if it is unsafe 

A concern, but not 
the primary focus 

Learning support Reduced when 
design matches 
end-user needs  

Hands-on essential. 
Online training 
offers no real 
benefit 

Full end-user 
training required 

Inadequately 
trained user will 
delay project 
implementation 

Technical 
support 

Reduced when 
design matches 
end-user needs 

Not a primary 
focus 

Necessary to 
support end-user 

Essential during 
implementation 

Key to success Involve end users Satisfy end users Sound engineering Involve end users 
astutely 

 



We need high fidelity investigations!! 

Rubbish in = Rubbish out! 



… shallow investigations in 

relationship to human error / 

system and equipment interface 

issues become even less useful 

when we try to base our learning 

on data like this ….  



  

Is this ‘really’ reflective of what is happening in modern 
day complex socio-technical system? Limitations 
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If we want to learn about the genesis of human 

error ….  

We need to find ways to visualise the 

complex reality of our environment in a 

way that enables us to start to see 

relationship between people and other 

elements of the system … NOT shadow 

box with data!!! 



SAFE-Net Method - STEPS 

 

 

 

 

 
 

1. Collect the data – Contributing Factors 
 
2. Convert the data to relationships  

Rationale Used 
Accident = party 
Factor = person 

 
3. Use SNA program/s 
 
4. Examine and explore resulting model  



Centrality Measures using Social Network Analysis 

• Betweenness Centrality  

 

• a measure of how much removing a factor would 

disrupt the connections between one factor and 

another factor 

 



Yard Derailments – Only Top 9 Factors Shown 
SAFE-Net 



Yard Derailments – Risk/Change Management Factor Removed 

SAFE-Net 



Communication Error Factor Removed 
SAFE-Net 



Wear Maintenance Factor Removed – Network Broken 

SAFE-Net 



SAFE-Net Method - Results 

 

• Accident Model representing the relationship 
between the contributing factors – the network 

• Better representation of the connectiveness of the 
parts in the socio-technical system under 
investigation 

• Easy understood via visual representations 

• Evidence based data (Centrality Measures) to identify 
where to put safety efforts 

• Supports understanding the genesis of human error 
related design issues! 



We need ‘just’ & ‘independent’ investigations 

and analysis centred on learning! 



 



Complex socio-technical systems investigation and 

problem solving requires a transdisciplinary approach … 



We need transdisciplinary solutions to complex 

problems …  



We need to act now! 



Our current Emergency & Safety Sciences offerings … how can we 

use education & training to make a difference??? 

VET & BACHELOR DEGREES 
• Cert IV in Work Health & Safety 
• Cert IV in Paramedical Science 

• Cert IV in Rail Safety Investigation 
• Diploma of Work Health & Safety 
• Diploma of Paramedical Science 
• Associate Degree in OHS 
• Bachelor of Accident Forensics 
• Bachelor of Emergency Service 
• Bachelor of Occupational Health & Safety 
• Bachelor of Paramedic Science 

 

MASTER & DOCTORAL DEGREES 
• Master of Safety Science (Air Safety Investigation) 
• Master of Safety Science (Rail Safety Investigation) 
• Master of Safety Science (Road Safety Investigation) 
• Master of Safety Science (Industrial Accident Investigation) 
• Master of Safety Science (Human Factors Engineering) 
• Master of Safety Science (Risk Engineering) 
• Master of Safety Science (Accident Forensics) 
• Master of Safety Science (Emergency Services Safety) 
• Master of Advanced Safety Science Practice 
• Master of Paramedic Science (Paramedic Practitioner) 
• Masters by Research 
• PhD & Professional Doctorate 

 

 

 

GRADUATE CERTIFICATES & DIPLOMAS 
• Graduate Certificate in Emergency & Disaster Management 
• Graduate Certificate in Fatigue Risk Management 
• Graduate Certificate in Accident Phenomenology 
• Graduate Certificate in Advanced Accident Investigation Practice 
• Graduate Certificate in Advanced Safety Science Practice 
• Graduate Diploma of Accident Investigation 
• Graduate Diploma of Occupational Health & Safety 
• Graduate Diploma of Paramedic Science (Critical Care) 

 

 

 
 
Master of Safety Science (??????) 



We want to change the 
world - do you?????? 

CQU FORENSIC INVESTIGATION TEACHING LABORATORY, BUNDABERG, 2016 

The future????? 


