
HF Investigator 30 October 2017

Investigating Human Factors

Ann Mills, RSSB
Mark Young, RAIB
Emma Lowe, Network Rail
Huw Gibson, RSSB



HF Investigator 30 October 2017

What caused this?

Design of the SPT
Environment - Low level light

Repetitive action

Loss of 
concentration Failing to check

Not the regular moveNo labelling on phones
Lack of train describers

Signaller verificationTrain dispatch



Sociotechnical systems

Organisational 
factors

Job factors

Individual 
factors

Presenter
Presentation Notes
This part of the session looks at causal factors / analysis from an HF point of view
Sets the scene with the big picture
Intro to the STS perspective, what it is and why it’s so important to contemporary HF thinking
Human at the centre
This is a simplistic overview…



AcciMap (source: Goode et al., 2017)

Presenter
Presentation Notes
Giving it more detail, this is one example of STS applied in an accident analysis method
AcciMap helps to identify links between elements and layers in the system, as well as ensuring all of the system levels are thoroughly addressed



Complex systems (source: Griffin et al., 2015)

Presenter
Presentation Notes
To give it another level of complexity – this is just for illustration, you’re not meant to read or follow this
It’s based on complex system theory where you have multiple inputs and multiple outputs, and a given input does not necessarily result in a predictable output
This analysis is of Kegworth and identifies the task, knowledge and social network elements and the links between them
What this type of analysis highlights is the importance of the links – essentially information transmission / communication is the key



The systems perspective

 To some extent, conducting a HF investigation is 
about adopting a systems mindset

 HF should be integrated into the investigation and 
analysis (there is no ‘HF bit’)

 Put yourself in the shoes of the actors – why their 
decisions made sense to them at the time

 Causality is more complex and dynamic than 
Swiss cheese

 Target recommendations as far upstream as 
practicable for maximum effectiveness

Presenter
Presentation Notes
Mindset is important – though there are methods (such as AcciMap and 10IF), you need to keep that systems perspective in mind and consider all the influences on a person’s behaviour, decisions and actions
HF integration – touches on so many disciplines, it is not possible (nor productive) to try and hive off an HF part of the investigation
Dekker says put yourself in the tunnel, the mindset of the actors in the situation, with the information they had available and the pressures on them at the time
Swiss cheese is often read as some linear sequence, but it’s not that simple – error paths migrate, holes are constantly growing and shrinking; remember the complex system
Recs targeted at underlying factors (should) be effective on multiple downstream potential incidents – even though these might be the more challenging ones to address (ie, equipment, processes, oversight)



RAIB causal analysis

Presenter
Presentation Notes
Sanitised example from RAIB investigation – incident on the right, different channels for the agents involved, CFs with yellow triangles, recs with red annotation
Remember complexity – multiple paths to an event, stem them at source not at exit (else it will migrate and find a way)
Some UFs / CFs might not be ALARP to place recs on but still need to identify them as part of the logic (feed forward to trend analysis)
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A common language for safety – from investigation through 
to safety reporting and change

8

Framework

10 Incident 
Factors

Human 
Performance

1. Slip/lapse
2. Intentional rule breaking
3. Decision error
4. The person was asleep or 

unable to respond to the 
situation

Verbal Communication

Fatigue, health and wellbeing

Processes and procedure documents

Written information on the day

Competence management

Infrastructure, vehicles, equipment and clothing

The person’s environment

Workload (real or perceived) and resourcing

Teamworking and leadership

Risk management

Presenter
Presentation Notes
Describe a framework for considering human performance and underlying factors. We need this framework to support a fair culture. To understand people’s intentions and to demonstrate a balance between the individual and organisational responsibility.
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10 Incident Factors

Verbal communication
The exchange of spoken information 
concerned with how safety critical 
information is communicated between 
staff

Infrastructure, vehicles, equipment and 
clothing
The infrastructure, vehicles, equipment or 
clothing used to undertake or support a task

Fatigue, health and wellbeing
The individual’s fatigue, health and 
wellbeing which is the joint responsibility 
of the organisation and the member of 
staff

The person’s environment
The environmental stressors such as lighting 
levels, noise and temperature which can affect 
the performance of a person

Process and procedure documents
Written rules, standards, processes and 
methods of working which guide and 
structure activities undertaken

Workload (real or perceived) and resourcing
Workload is the demands on a person which 
are influenced by the task, its context, the 
individuals who carry out the activity, and 
resourcing

Written information on the day
Information that can be renewed day-to-
day or week-to-week, and supports 
people in carrying out an activity or task

Teamworking and leadership
How people are organised to work together, 
and how they relate to and influence each 
other to undertake their work safely

Competence management
The company competence management 
systems regarding selection, training and 
assessment

Risk management
The processes used to identify, assess, reduce 
and monitor potential safety concerns

Presenter
Presentation Notes
These are the 10 incident factors, they are just describing key parts of organisations and safety management systems in the industry. The following are slides used with front line staff in the industry to show that the 10 factors are just an every-day part of the things they do.




Verbal 
communication

Presenter
Presentation Notes
The verbal communication category is concerned with how safety critical information is communicated verbally between staff. It includes not communicating at all, or communicating too late, not following Rule Book communication protocols, problems with the communication method, and so on. An example of an investigation finding that could be classified under ‘verbal communication’ could be that a signaller was giving instructions to a driver over the radio. Instead of saying Signal 132, the signaller said Signal 123 instead. 



Fatigue, 
health and 
wellbeing

Presenter
Presentation Notes
In the classification system, Fatigue, Health and Wellbeing is broken down into three areas. 
 - 1. Physical, mental or emotional health 
 - 2. Physical or mental fatigue 
 - 3. Other wellbeing issues affecting performance. 

Physical, mental and emotional health can affect a person’s performance. This includes things like stress, anxiety, prescribed and over-the-counter medication that has an effect of performance, and not complying with medical treatments. For example, a driver usually wears glasses but had left them at home on the day of the incident. He thought he would be able to manage without them so did not notify his manager.

Physical or mental fatigue can contribute to incidents and goes beyond adherence to the fatigue risk index. Long hours, inadequate rest breaks, unapproved shift swaps and factors outside of work – such as running a marathon - can contribute to fatigue. An example may be that a shunter had started to feel sleepy during his shift on the day of the incident. He has recently had a new baby and he didn’t manage to get much sleep the night before the incident. He did not feel tired when his shift started and so he did not report that he was not fit for duty.

Other wellbeing issues that could affect a person’s performance and contribute to an incident include feeling thirsty, feeling hungry, being pregnant and having an unhealthy lifestyle. Let’s go through an example here. A train driver did not have time to eat breakfast before starting his shift as he had woken up late. He planned to eat lunch during his rest break but an unrelated incident meant that his service was very delayed. The driver stated that he was unable to concentrate properly because he was feeling very hungry at the time of the incident.




Process and 
procedure 
documents

Presenter
Presentation Notes
Processes and Procedure Documents refers to things like the rule book, professional driving policies and vehicle maintenance instructions that guide the actions of staff, passengers and the public on or around the railway. This category is about long term documents which do not change on a regular basis. It includes where no defined processes exist, where a process is difficult or unsafe to follow in the situation, where they are badly worded and inconsistent with other procedures etcetera. An example could be that a person had followed a procedure in the Rule Book, but the investigation found that the description of the procedure was not accurate.




Written 
information 
on the day

Presenter
Presentation Notes
Written information on the day is about data and documentation which can change from day-to-day or week-to-week. Written information can include schedule cards, notices, timetables, and safe system of work packs among many other things. You should consider whether the written information is difficult to understand, has incorrect content or missing details, was the most effective method of delivery, etc. An example of an issue with written information that contributed to an incident could be that the safe system of work pack identified the protecting signal as X1234 instead of X1235. 
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Competence 
management

Presenter
Presentation Notes
This factor considers the company competence management systems and has to do with the selection, training and assessment processes a person has gone through. It includes technical skills, non-technical skills and incident reporting. Here you should consider recruitment, training and briefings, assessments, support such as monitoring and follow up assessments, and record keeping in relation to competence management activities. For example, an investigation finding that would be classified under competence management could be that training did not cover a practical element on how to respond in an emergency situation.




Infrastructure, 
vehicles, equipment 

and clothing

Presenter
Presentation Notes
Infrastructure, vehicles, equipment and clothing may be used to support or undertake an activity. These may include railway signals, AWS, controls and displays in cabs signal boxes and control centres, PPE, and train brakes. You should consider whether any of these things were poorly designed, unreliable or faulty, unavailable when the incident happened or badly maintained. An example of a factor that would be classified under ‘infrastructure, vehicles, equipment and clothing’ could be that a driver and signaller could not communicate properly because of poor radio reception.




The person’s 
environment

Presenter
Presentation Notes
The person’s environment refers to the environmental stressors which can affect the decisions or performance of a person. The person’s environment includes lighting conditions such as glare or darkness, weather conditions, noise, space, temperature, vibration and the presence of hazardous or unpleasant substances. Weather conditions could contribute to an incident, for example, if fog made it difficult to see the signal aspect and where the signal was located.




Workload (real or 
perceived) and 

resourcing

Presenter
Presentation Notes
Workload and resourcing is about the demand on a person created by work activities. Workload can be perceived differently by different people and can be influenced by resourcing. Resourcing is about the number of people or amount of equipment available to do the task. Both high and low workload can have a negative impact on performance, and can be influenced by task pressures from managers, colleagues, or culture or by the person’s approach to the task. A driver may experience high workload when a number of non-routine tasks need attention at the same time. In this example, the driver was having to deal with conflicting demands when his train became stranded as he was communicating with the signaller, fault finding and dealing with passenger complaints and queries when the incident happened.



Teamworking 
and leadership

Presenter
Presentation Notes
Teamworking and leadership is about how people are organised to work together, how they relate to each other and how they influence each other to carry out their work safely. This category includes the structure and coordination of the team, the relationships between team members and the behaviours of managers or peers that may have a negative impact on behaviours. One example that would fit into the teamworking and leadership category could be that one team member hid a personal possession of the driver immediately before his shift started. The two had never gotten along and the person had hidden the item to try and annoy his colleague. 




Risk management

Presenter
Presentation Notes
Risk management is about the processes used to identify, assess, reduce and monitor safety problems. Ineffective risk assessments, management not finding out about the safety problem because of poor monitoring or reporting, or management not fixing a problem which they knew about could all contribute to an incident. For example, a station overrun incident occurred because the driver was not able to identify the car stop marker in time. He could not see the car stop marker on the approach as new hanging baskets had been put up and were obscuring the markers from view. An effective risk assessment had not been carried out prior to hanging the baskets.
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OUTPUT: SPAD: Passenger Versus Freight 10 Factors (n=257)

0%
5%

10%
15%
20%
25%
30%
35%

Freight Passenger

Presenter
Presentation Notes
This graph shows an example of an output for the 10 incidents factors. This is an example for how the 10 incident factors may contribute towards SPADs across the industry and you can see that interventions and strategies to improve fatigue, health and wellbeing , competence management and verbal communications ought to be prioritised.
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Output: The ‘TOP 5’ things to deal with - Example

21

No Passenger Freight Network Rail 
1 Fatigue, Health 

and Well-being 12% Competence 
Management 22% Infrastructure,

equipment 15%

2
Competence 
Management 9% Infrastructure,

equipment 17% Communication 7%

3 Risk 
Management 9% Communication 13% Processes and 

procedures 5%

4
Communication 8% Fatigue, Health 

and Well-being 13% Risk 
Management 5%

5
Workload 5% Risk 

Management 13% Work 
environment 2%
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How did we update to this version?

22

Review of 
incidents

Review other 
classification 

systems

Interviews 
with users

Design draft 
classification 

system

Mapping 
exercise

User testing

Refine 
classification 

system

Presenter
Presentation Notes
A number of activities were undertaken to understand which categories in the classification system needed to be refined. 

Initially, we reviewed 6,800 lines of data in the IFCS that has already been classified to identify categories that have not been used as defined, have not been used reliably, or which have been used to capture a range of issues. 

Following this, interviews with users of the current classification system were conducted to understand their experiences, including aspects that are difficult or easy to use, and suggestions for improvement. 

A review of different classification systems, such as the Human Factors and Analysis Classification System (HFACS) for aviation, was also conducted. 

An iterative approach to designing and testing the revised classification system and support materials then followed. This iterative process included a series of trials with 51 participants – these included human factors specialists, incident investigators, and other potential future users of the classification system. Data and feedback was used to refine the classification system throughout this process. 

The final round of testing has not yet taken place, but we intended to conduct user testing of the classification system when it is built in the software later in the year. 

An exercise to map existing classification categories to the new ones being proposed ensured that existing IFCS data could still be used after the new system has been implemented 
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Where is it going?

• Used within company investigations at NR, TOCs and freight companies

• Used as part of SMIS possible causes

• Planned for SMIS investigation module

• Included in RSSB investigation guidance

• Planned to form part of the update to RIS-3119-TOM “Accident and 
Incident Investigation” in 2018

23
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NTS and Investigation

• NTS provide a framework to 
understand the individual

• Help us to understand individual 
resilience

• Helps us describe why someone has 
done something wrong

• Some NTS appear to map directly to 
the 10 incident factors whilst other 
capture a range of issues that may 
influence a NTS….it doesn’t matter!

• NTS = individual analysis

• 10 Incident factors = system analysis

24

Organisational 
factors

Job factors

Individual 
factors

Presenter
Presentation Notes
The main point from this slide is that NTS gives us another lense through which to see the incident but it is very much focussed on the individual. Its about understanding where the holes are in the individual layer of the Swiss cheese. As humans we are not perfect and NTS provide a way of understanding some of those frailties and how they can lead to errors. 
 Some NTS appear to map directly to the 10 incident factors (i.e., Communications, Team working and leadership and Workload). This does not mean they are the same but its inevitable that you will use the same words to describe a set of factors influencing human behaviour and performance. What the incident factors encourage us to do is take the individual as the starting point and then track back all the influences on their behaviour, not just those associated with the individual themselves.
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NTS and the Inverness SPAD

What were the NTS issues?

• Attention management

• Conscientiousness

NTS provide a way to explain the error

But what if we stop at the driver’s NTS?

– we fail to identify all the factors that made that error 
more likely

– we fail to identify why that driver had poor NTS on that 
day

25

Presenter
Presentation Notes
Initially the driver couldn’t explain why he had done what he had. Applying a little of what we know about non-technical skills and in particular attention management we can begin to build a credible explanation. Our attention processes are prone to going into auto pilot and not recognising that a situation that we encounter every day is actually different to the norm.
What if the circumstances had been different that day and the driver was running late, he wasn’t going back as ECS, he was on his next journey and he had customers who were being abusive to him on the platform as he changed ends? This might be his non technical skills relating to his ability to be controlled under pressure. Being able to identify the NTS that have or haven’t been displayed helps up to build up a picture of what has gone wrong and why. BUT it is only one level of analysis.
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Another case study: user-worked crossings 

A typical incident

Signaller fails to make the right decisions about where a train is in relation to 
the crossing and gives permission for a user to cross even though there is a 
train approaching.

Typical NTS 

• Failure to check properly - attention management

• Failure to listen properly to which crossing the user was at –
communications

• Failure to challenge the user about what they were crossing with –
conscientiousness

• Too busy dealing with other operational activities - workload 
management

26
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NTS and Recommendations

• Investigations which just have recommendations relating to the 
individual and their NTS have not been systematic 

• NTS recommendations should focus on how we can help individuals 
become more resilient to error

• What would a recommendation to address the driver’s NTS from our 
Inverness case study looked like?

• Recognising risky situations when they could be error prone
• Education on factors that can affect attention/decision making/team-

working
• Checking strategies
• Self fitness for duty checks
• Distraction plans
• Risk commentary driving and signalling

27

Presenter
Presentation Notes
Bullet 1 - need to think about reccs that target further back in causation chain – re what mark already said. Refer back to changes made post inverness re moving telephones, better labelling etc
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HF myths – top ten (plus another one!)

1. They worked a roster that was under the Fatigue Index threshold, so fatigue wasn’t an issue

2. Human factors wasn’t involved because they didn’t have any personal problems at home

3. They weren’t distracted because they weren’t on their mobile phone

4. They just didn’t pay enough attention

5. They didn’t follow the rules so it’s clearly complacency or a violation

6. This was just a case of individual error / lapse in judgement, we don’t need to change things

7. They had been trained appropriately, they’re just clearly not competent

8. How could they not see the red signal?

9. The workload isn’t high, I can cope with it so they should be able to as well

10. We can prevent this kind of thing happening again by rebriefing all staff on the importance of…

11. Human factors is all common sense anyway

28
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