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Abstract 

It is estimated that one in ten patients will experience an ‘adverse event’; that is 

something going wrong in the way in which care is delivered. These events are often 

investigated and recommendations made, with the intention of preventing recurrence or 

improving safety. There are, however, increasing concerns that these recommendations 

and preceding investigations are not contributing to improved safety, and potentially 

contributing to safety clutter. The aim of this PhD was to explore how the generation of 

recommendations might be improved. Three studies were undertaken: 1) a scoping 

review; 2) an experimental scenario study; and 3) a modified Delphi study. Study 1 

(scoping review) highlighted that recommendations tended to focus on individuals’ 

behaviour rather than latent system deficiencies, with a lack of agreement about how 

recommendations should be judged for effectiveness. These two findings led onto the 

subsequent studies.  

Firstly, given the scoping review findings that investigation recommendations seem to 

‘blame’ the actions of individuals, and focus improvement efforts on changing their 

behaviour, the possibility that cognitive biases of those involved in investigations may 

play a role in this tendency was explored. Study 2 was an experimental scenario study, 

designed to examine the impact of outcome bias on judgements of staff responsibility, 

incident avoidability, importance of investigating and recommendation selection. 

Outcome bias occurs when the ultimate outcome of a past event is given excessive 

weight, in comparison to other information, when judging the preceding actions or 

decisions. The results of this study indicated that outcome bias had significant impact 

of judgement and responses when investigating incidents, with higher ratings of staff 

responsibility, importance of investigating and higher likelihood of punitive 

recommendations when patients came to greater harm. While expertise in safety 

reduced this impact it did not entirely eliminate it.  

 

Secondly, Study 1 findings suggested difficulties in judging recommendations’ quality 

or effectiveness, and that there was no consistent approach in the literature. Before 

attempting to improve recommendations, it is first necessary to define what a ‘good 

recommendation’ is. Study 3 was a modified Delphi study that aimed to achieve 
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consensus on what ‘good’ looks like in investigation and recommendation generation. 

As recommendations are closely linked to the findings and activities of the 

investigation, it was decided to attempt to gain consensus on criteria to judge both the 

quality of an investigation and recommendations. Ninety-two evidenced-based criteria 

were drafted with the help of an expert steering group. Following three rounds of the 

Delphi process, consensus was achieved for 92 criteria, which were then ranked by 

their ratings and level of expert agreement. Further work is needed to understand how 

these criteria could be used to judge and improve the quality of investigations and 

recommendations. 

Taken together, this evidence suggests that the generation of recommendations is a 

complex, and that the current evidence does not sufficiently describe how this 

important work is achieved in everyday healthcare practice. What is evident is that 

despite the increasing awareness of systems factors in the incidence of adverse events, 

outcome bias is a significant influence on the generation of recommendations and the 

assignment of responsibility. With the potentially far-reaching impact of cognitive 

biases on investigations and recommendation generation, further work is needed to 

examine the impact as well as mitigation strategies. The generation of 

recommendations is further complicated by the lack of guidance about what best 

practice might be in the investigation and recommendation generation process. Indeed, 

cognitive bias identification and mitigation is but one of the criteria formulated from the 

modified Delphi study. These criteria will be useful in measuring the effectiveness of 

investigations and recommendations within future research but also for front-line 

teams in patient safety. However, further research will be needed to understand how 

these criteria can be operationalised for systematic application by healthcare staff, to 

improve their processes for learning from patient safety events. 
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Part 1 - Introductory Materials 

Part 1 of this thesis locates the work within the reviewed literature and practical context 

of hospital patient safety investigations and recommendations (Chapter 1). Chapter 2 

presents the approach to research and how the research questions were devised and 

developed, aims and objectives, and the methods that were used to try and answer 

these questions. As illustrated in the diagram below, part 2 contains the PhD studies, 

and is followed by part 3 which contains a critical discussion of the published studies 

within the wider academic and practical context. 

 

 

 

Chapter 1 Introduction 

The extent and impact of unsafe care was highlighted in seminal reports published in 

the USA and UK, which called for the establishment of systems to learn and improve.1,2 

Since then, the majority of efforts to improve patient safety in hospitals, have revolved 

around identifying occurrences of unsafe care (incident reporting), followed by 

investigation of the potential causes, and then production of recommendations aimed 

at reducing risk and future harm.3 The aspiration was that healthcare could adopt 

principles of learning from incidents from the aviation industry in order to achieve the 

kinds of improvements seen in aviation safety.3 While there have been some notable 

examples of improvements as a result of reporting systems and investigations,4-8 the 

overall impact has fallen short of expectations.9-13 There are increasing concerns that 

YOU ARE HERE 
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investigations and subsequent recommendations, are themselves, not contributing to 

improved safety.9-12,14 

 

In particular, the recommendations arising from incident investigations, have come 

under increasing academic scrutiny.10-12,15 This interest has occurred in parallel with the 

establishment of national-level independent investigatory bodies (e.g., HSSIB in the UK, 

Norwegian Healthcare Investigation Board in Norway),16,17 and in the UK, an ever 

increasing number of public inquiries, such as the Morecambe Bay Investigation, and 

the ever expanding set of associated recommendations.18 Therefore, exploring the act of 

recommendation generation is of increasing relevance as the number of 

recommendations across both local and national level investigation activity grows 

exponentially. 

The generation of recommendations within hospitals is the focus of this thesis. Chapter 

1 will provide background and context to patient safety, the history of incident reporting, 

investigations, and finally, the generation of recommendations. 

 

1.1 Healthcare’s awareness of the extent of harm from unsafe care  

“First, do no harm” is a fundamental principle of healthcare, yet aside from a few 

sporadic publications,19-23 until the latter part of the 20th Century there had been a 

distinct lack of academic or practical attention to patient harm. There was little, in the 

published literature, about the nature of iatrogenic harm until the 1990s.2 

Following a number of studies in 1991 reporting significant and potentially preventable 

iatrogenic patient harm in US hospitals,24-26 Lucian Leape, a paediatric surgeon in the 

US, published an important paper, “Error in Medicine”, in which he highlighted the 

potential significance of patient harm.27 Leape discussed the concepts of preventability 

and human error as well as the important part that psychology and human factors might 

play in reducing harm.27 Within a few years the United States of America’s Institute of 

Medicine (IoM) published “To Err is Human: Building a Safer Health System”, reporting 

that between 44,000 and 98,000 died each year in American hospitals as a result of 
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medical errors.2 Shortly after the IoMs’ report The UK government published “An 

organisation with a memory” which reported, among many other statistics, that 10% of 

patients admitted to hospitals experienced harm.1 These reports received a great deal 

of attention, both from the public and global healthcare community, and are often 

credited with spawning the ‘patient safety movement.28 In the 10 years following their 

publication, over 5000 articles were published on patient safety and medical errors.29 

The concepts of unsafe care and harm are central to this PhD and a number of terms 

need to be defined. When defining unsafe care, Emanuel and colleagues definition of 

patient safety or safe care is useful: 

“Patient safety is a discipline in the health care sector that applies safety science 

methods toward the goal of achieving a trustworthy system of health care delivery. 

Patient safety is also an attribute of health care systems; it minimizes the incidence and 

impact of, and maximizes recovery from, adverse events.”30: p.6 

Unsafe care can therefore be defined as care that does not meet this definition, i.e. 

does not minimize the incidence or impact of, or maximise recovery from, adverse 

events. It is in fact likely that unsafe care may increase the incidence and impact of 

adverse events. It is important here to point out that unsafe care does not necessarily 

result in harm. Patient safety incidents (PSIs) have been described as events that may 

or may not result in harm. For example, a study by Baker et al found that 35% of PSIs 

examined resulted in no harm,31 and Sari and colleagues found 23% of admissions 

experienced PSIs, while 11% of admissions experienced harm as a result of PSIs.32 

Adverse events (AEs) are defined as unintended injury to a patient that results in 

harm, disability, death, or prolonged hospital stay and result from healthcare 

management, or the way in which healthcare is delivered, rather than any underlying 

disease process.25,31,33-36  

The impact of harm will be explored in the following section.  
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1.2 The impact of unsafe care, and importance of patient safety 

The global impact of unsafe care is considerable. The World Health Organization in its 

2024 report, reaffirmed the estimate that more than one in ten patients experience 

harm in healthcare settings.36-38 Unsafe care results in significant morbidity and 

mortality with an estimated 3 million deaths per year, globally.36,38 

Harm can be classified in a number of different ways, but commonly involves 

considering the severity of resulting physical symptoms or loss of function, duration of 

these, and the interventions required to treat or manage these symptoms or loss of 

function.39 An important but often neglected consideration is the psychological harm 

that patients, and their relatives, may experience as a result of physical harm.39-41 

Harm is not confined to the incident itself; the ‘harm fallout’ can be significant and far 

reaching. A growing body of evidence demonstrates how patients, their relatives, as well 

as healthcare staff may experience long-term physical and psychological harm 

following incidents and the subsequent investigations.42-48 Indeed, attempts to learn 

from incidents and improve safety have been shown to, in some cases, compound the 

harm experienced by those involved, including both staff and patients.40,49 

Beyond the physical and psychological harm to those involved in incidents, patient 

harm causes significant economic impact on both health systems and wider society. 

Most studies have been conducted within high-income countries, where estimates 

suggest 12.6% of total health expenditure goes towards managing the consequences of 

patient harm, which is equivalent to 1.4% of their combined gross domestic 

product.36,50,51 The direct costs of patient harm are significant but may be smaller than 

the indirect costs of patient harm, such as the loss of peoples productivity, labour 

participation and  income loss. While estimates should be cautiously interpreted, the 

downstream impact of patient harm is likely to be substantial at a societal level, and a 

growing body of evidence suggests inequality in its prevalence and impact.38,52-57 

A greater awareness of the scale and impact of unsafe care, since the late 1990s, 

prompted a need to act. The following section presents one the main activities 

employed in an attempt to improve safety and reduce risk. 
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1.3 A short history of incident reporting systems  

The seminal reports that launched the patient safety field (discussed in section 1.1)1,2 

called for organisations to learn from incidents, and to establish incident reporting 

systems(IRSs).3,58 Within ten years, IRS were planned or in place in Australia, Austria, 

Belgium, Czech Republic, Denmark, Ireland, France, Netherlands, Norway, Scotland, 

Spain, Sweden, Switzerland, the United States of America(USA), and the United 

Kingdom (England and Wales).58-64 

Doupi reported three different types of national patient safety IRSs:58 

1) Those that, often by law, require the reporting of ‘sentinel events’, which the 

USAs Joint Commission describe as patient safety events that result in death, 

severe or permanent harm, or those events which, irrespective of harm, are 

considered important to investigate for the potential for learning that might 

reduce future harm.58,65 

2) Those that focus on particular clinical domains, such as medication related 

incidents 

3) Those that are healthcare system wide or national and include incidents with 

different levels of harm, no harm, or near misses (those incidents that could 

have resulted in harm but were detected and corrected before reaching a 

patient). 

An example of the third type of IRS has existed in England since 2004. The UK National 

Patient Safety Agency (NPSA), established in 2001, launched the National Reporting 

and Learning System (NRLS) in 2004 - the first of its kind - to collect incident report data 

from across England and Wales. The purpose of collecting incident data was multi-

factorial, partly as a requirement for local hospital learning, learning at a national level 

about the nature of patient safety incidents, and then finally the use of this information 

as the basis for action at a national level.58,66 The NPSA ceased to exist in 2012, and 

some of its’ activities have subsequently been taken over by NHS England. 

National, regional or hospital  policies will usually state that once an incident is 

identified, for instance by a member of staff, the first priority is reducing harm and risk 

to the patient involved.58 As illustrated in figure 1.1 below, reporting of incidents is 
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largely completed by frontline healthcare staff who detect incidents during direct 

clinical activities or retrospective review (such as during hospital mortality review 

processes).58 While early IRS may have used paper-based forms for recording incidents, 

hospitals increasingly utilise information technology with programs such as Datix – a 

system that allows staff to submit incident reports online.58,67,68 

Figure 1.1 Detection and reporting of incidents. 

 

*1 There are a number of ways in which episodes of unsafe care may be detected: direct 
observation in clinical practice, by staff, team discussion, coroner’s reports, clinical review 
meetings, death/mortality review processes/meetings, staff meeting discussions, complaints, 
patient, carer and family input (for example, questions, concerns), audits / monitoring variation 
in clinical practice, quality improvement work, chart reviews, whistleblowing, external 
investigations.69,70 

 

There are a number of issues that have been identified with incident reporting which 

bear relevance to this thesis. The information collected within incident reporting forms 

may vary between organisations; some favour brevity and ease of completion, while 

others require far more detail.3,58 In fact the complexity of the incident reporting form 

and time to complete have been identified as important barriers to staff completing 

incident reports.71 Macrae argues that initial reports may often be inaccurate or ‘wrong’, 

but might serve to trigger an investigation; and rather than working to improve the 

‘quality’ or depth of incident reports, efforts should go into improving the quality of the 

investigations that follow.3 This serves as one reason for the focus of this PhD on 

recommendations following investigations. 
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Not all episodes of unsafe care are detected, and a number of studies have 

demonstrated that IRSs only detect a minority of incidents (5-10%) that actually occur, 

potentially even less when incidents result in harm.32,63,72-79 

To illustrate the rate at which incidents occur and are reported, data from the English 

NHS (Table 1.1) were used. Between April 2021 and March 2022 2,345,815 incidents 

were reported by healthcare staff across organisation in England (1,656,070 recorded 

as resulting in no harm, 608,959 low harm, 68,111 moderate harm, 6,872 severe harm, 

and 5,803 resulting in death).80 Therefore if, as estimated, 5-10% of incidents that occur 

are reported, potentially 23,458,150 to 46,916,300 incidents actually occurred.  

Table 1.1 Reported incidents and estimated total incidents (reported + unreported) 
in the English NHS between April 2021 and March 2022 

Incidents 
Reported as no harm 1,656,070 

Reported as low harm 608,959 
Reported as moderate harm 68,111 

Reported as severe harm 6,872 
Reported as death 5,803 

total incidents reported 2,345,815 
    

total incidents that occurred if 10% are reported(Hibbert 
2023) 23,458,150 

total incidents that occurred if 5% are reported(Yu 2016) 46,916,300 
 

A number of factors that encourage/support or hinder reporting have been identified 

and reported in the literature (Table 1.2). Despite the plethora of barriers and, as 

illustrated above, disconnect between incidents and reporting, the number of actual 

incidents reported has increased year on year. In England for example, the number of 

reported incidents has increased from under 100,000 in a 3-month period in 2003 to 

over 600,000 in a 3-month period in 2022.80 

The administration of reporting systems is labour intensive and costly,81-83 and this is 

before considering the costs and resource usage relating to subsequent investigations 

and implementation of recommendations. While incident reporting is likely to have 

contributed to improvements in safety,6,7 there remains confusion about the purpose 

and practice of reporting.3,84 The volume of reporting is a complex issue. While 
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organisations with higher reporting rates have been suggested to have a ‘better safety 

culture’,77 rates and trends of reporting, often used as organisational safety data, are not 

considered a reliable indicator of safety or improvement.3 Examining rates of particular 

types or locations of incidents may give a skewed view of safety within an organisation,85 

resulting in inappropriate focus of investigations or improvement efforts. Fluctuations in 

reporting rates, whether overall or for specific incident types, may reflect a change in 

actual incident rates, or simply changes in a range of other factors,3 some of which are 

presented in Table 1.2. Another issue with incident reports is their content or ‘quality’.3 

The contents of incident reports may be unreliable, biased or inaccurate.3,85,86 Cooper 

and colleagues found that approximately half of incident reports contained judgements 

of blame towards individuals,39 possibly neglecting the wider system issues that may 

have contributed to an incident.87 Staff may submit mundane or trivial reports,88 

complaining about other staff or elements of the workplace they dislike.89 These issues 

of ‘data quality’ may detract from the potential benefits of IRS. 

 

While further work is needed to understand and define the purpose and processes 

around reporting in healthcare, Macrae argues that attention should be focused on what 

follows, namely “the practical work of investigators is organised around finding and 

addressing gaps – gaps in how risks are represented and understood, and gaps in how 

safety is organised and improved.”.90:p.193 It is this ‘improvement’ starting with 

recommendation generation, after investigations, that is the focus of this PhD. 

Once an incident report has been completed the next step is for an organisation to 

decide how to respond to this, which I will discuss in the next section. 
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Table 1.2 Barriers and facilitators to incident reporting, ranked in order of frequency 
of reporting in the literature.71 

Rank Barriers Facilitators 
1 Fear of adverse consequences 

(such as litigation, blame, 
judgement from and towards 
colleagues, negative impacts of 
colleagues mental health) 

Organisational factors (such as the 
provision of feedback/communication 
following incident reporting and a non-
punitive incident reporting policy ) 

2 Process and systems of reporting 
(such as time required to complete 
an incident report and complexity 
of the reporting process) 

 Process and systems of reporting 
(such as reporting format, ensuring 
anonymity and/or confidentiality, and 
simplification of reporting) 

3 Incident characteristics (such as 
level of harm, cause of incident 
and  
frequency of incident) 

Incident characteristics (such as level 
of harm and frequency of an incident) 

4 Individual HCP characteristics 
(such as a negative attitude/lack of 
value placed on incident reporting) 

Individual HCP characteristics (such 
as a positive attitude towards incident 
reporting and a high value placed on 
incident reporting) 

5 Knowledge and skills (such as 
lack of reporting clarity or clarity 
regarding what constitutes an 
adverse event) 

Knowledge and skills (such as training 
in reporting) 

6  Work environment (such as 
Workload/priority and 
accessibility) 

Team factors (such as good 
teamwork/communication and a 
positive team culture) 

7 Organisational factors (such as 
lack of feedback and 
communication following incident 
reporting and the  
absence/lack of a positive 
reporting culture) 

Professional ethics (such as a strong 
sense of duty and responsibility) 

8  Team factors (such as the 
negative impact that incident 
reporting could have on working 
relationships, the influence of 
seniors not to report, and how staff 
felt 
about reporting their peers) 

 Work environment (such as access to 
the incident reporting system and 
those whose workloads allowed for and 
those that prioritised incident 
reporting) 

9 Professional ethics (such as a 
lack of personal responsibility to 
report) 

 Fear of adverse consequences (such 
as fear of litigation and fear of blame 
increasing the likelihood of reporting) 
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1.4 How are identified incidents responded to? 

Once an incident is detected—whether through an incident reporting system, patient 

complaint or by other means—the details of the incident must be reviewed to 

determine an appropriate response. This process is briefly summarised in figure 1.2 

below. The focus of this PhD is recommendations generated within hospitals, in 

response to incidents and investigations, but a brief outline of the reporting processes 

within hospitals and how they link with regional or national processes is outlined below. 

While the author is most familiar with the process within UK hospitals, the steps in the 

process are broadly similar in hospitals across the world,63,65,69,70,91,92 suggesting some 

potential generalisability in the findings of this PhD.  

 

Figure 1.2 Incident review process and selection of response following incident 
report 

 

 

Within hospitals, the task of incident review is usually carried out by staff in clinical 

governance or patient safety roles, as well as those in clinical leadership or 

management roles (e.g. a nurse in charge of a ward).70,93-98  
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An appropriate response includes the following potential actions: 

• Immediate action to reduce risk or harm to the patient involved in the incident, 

as well as other patients accessing the service in the immediate period following 

the incident. 

• Disclosure of incident to the patient and or family/carers, which may include 

formal apology and information about the incident and planned response. 

• Decision about what kind of further information gathering is required; whether in 

the form of a formal investigation or other approach, such as after-action review. 

• Notification of other organisations, regulators, commissioners etc. 

When deciding on an appropriate response, staff may consider harm severity and 

probability of re-occurrence.94-96 Guidelines or policies suggest that those deciding on 

an appropriate response also consider the ‘potential for learning’ as well as degree of 

harm to the patient.69,70 

Within hospitals, there is usually a committee that oversees the IRS and investigations. 

The committee is usually made up of a senior doctors, nurses, pharmacists and 

managers, who make decisions on incident management, approve investigations and 

are tasked with monitoring the effectiveness of the system.69,91,92,99 There are also 

regional and national committees or bodies with oversight of these processes and 

reports, such as commissioners and regulators.70,95-97,99-101  

Between 2004-2024, in England, incident reports from individual hospitals were 

anonymised and submitted to a national database, called the National Reporting and 

Learning System (NRLS), with the purpose of feeding back alerts and guidelines to 

organisations.102 The NRLS was decommissioned in 2024 and replaced with The Learn 

from Patient Safety Events (LFPSE) service, with a similar role to the NRLS, in that it 

aims to analyse incident reports at a national level in order to guide improvement work 

at a national and local level.102 Another system exists in England called the Strategic 

Executive Information System (StEIS), through which only serious incidents are reported 

for monitoring by commissioners and regulators within England.69 
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1.5 Introduction of the Patient Safety Incident Response Framework (PSIRF) in 

England 

During the course of this PhD a significant policy change has occurred within the 

English NHS, in the approach to the management of incidents and investigations, 

through the introduction of the Patient Safety Incident Response Framework (PSIRF).103 

PSIRF represents a significant shift in policy, promoting a proportionate approach when 

responding to patient safety incidents by encouraging organisations (hospitals) to 

consider the balance of resource allocation between learning and the delivery of 

improvements.103 The associated policy documents go on to state that: 

“The PSIRF is not a different way of describing what came before – it fundamentally 

shifts how the NHS responds to patient safety incidents for learning and improvement. 

Unlike the SIF[Serious Incident Framework], the PSIRF is not an investigation framework 

that prescribes what to investigate. Instead it: 

• advocates a co-ordinated and data-driven approach to patient safety incident 

response that prioritises compassionate engagement with those affected by 

patient safety incidents 

• embeds patient safety incident response within a wider system of improvement 

and prompts a significant cultural shift towards systematic patient safety 

management”103 

It remains to be seen, how these encouraged shifts in approach will be enacted by 

organisations and the subsequent effects on investigation practice and outcomes. The 

SIF was prescriptive about how serious incidents should be identified and managed, but 

did not provide guidance for those incidents not meeting the SI criteria.69 In contrast, 

within PSIRF, the term serious incident has been removed and organisations are 

encouraged to take a systems approach, tailored to their priorities, to deciding which 

incidents are investigated and with which approaches.103 For instance, an organisation 

may decide to carry out a formal investigation of a group of similar incidents, or carry 

out an after-action review following an incident similar to one that has recently 

undergone a formal investigation. The PSIRF policy documents describe this as a 

proportionate approach to incidents—allocating resource and deciding an learning 
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approach based on the organisation’s context, priorities, previous incidents and 

expected outcomes or benefits of further investigation.103 An After Action Review is 

described as a meeting in which stakeholders, or those involved in an incident, are 

brought together, for approximately 30-60 minutes, “to capture learning from to avoid 

failure and promote success for the future.”.104 

The introduction of PSIRF, may result in fewer formal investigations in the English NHS 

(Patient Safety Incident Investigations, PSIIs) in favour of alternative methods such as 

after-action-review or multidisciplinary team review. There will, however, continue to be 

PSIIs carried out when a more in-depth review of a single incident or cluster of incidents 

is deemed necessary. The PSIRF policy states that “deaths thought more likely than not 

to have been due to problems in care” will need to be investigated with a PSII.105:p5 To 

date the types of incidents that have required a more formal investigation have included 

those that resulted in unexpected patient death or injury, actual or alleged abuse, and 

those incidents classified as ‘Never Events’ in England.69,106 Never events are described 

by NHS England as “safety incidents that are wholly preventable where guidance or 

safety recommendations that provide strong systemic protective barriers are available 

at a national level and have been implemented by healthcare providers”.106:p6 A list of 

never events is available online, and examples include incidents relating to wrong site 

surgery or misplaced nasogastric tubes.106:p4 

The policy also states there will be “no further national rules or thresholds to determine 

what method of response should be used to support learning and improvement. 

Instead, organisations are now able to balance effort between learning through 

responding to incidents or exploring issues and improvement work.”.105:p5 It could be 

argued that if fewer formal investigations are to be carried out, there is even greater 

need for these investigations, and subsequent recommendations, to be of high quality, 

and effective. These types of more formal investigations may be described as sentinel 

event investigations within other healthcare systems, internationally.65,70 With this focus 

in mind, the process of incident investigations will be examined in more detail, but first 

the next section will consider some underpinning theoretical concepts. 
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1.6 Theoretical underpinnings of incident investigation systems 

Since the landmark reports discussed in section 1.1, efforts to improve patient safety 

have relied heavily on the retrospective investigation of patient safety incidents;3 an 

approach founded on an interpretation of safety theory which proposes that errors are 

multifactorial in nature and that identifying and addressing organisational latent failures 

(contributory factors) through investigation and generating recommendations, might 

reduce future recurrence.87,107 Most incidents are due to human error, but reducing the 

risk of incidents requires a focus on the factors that make them more likely, the 

conditions in which people work, such as equipment, environment and supervision. 

This section will briefly consider the development of important theory and concepts, 

and models of accident causation, underpinning the approach to investigations within 

healthcare. 

Before considering causation models, it would be useful to define the term ‘system’ in 

the context of healthcare. Pascale Carayon and colleagues suggest that “healthcare 

systems can be conceptualized as work systems in which people perform multiple 

tasks using various tools and technologies in a physical environment and under specific 

organizational conditions”.108:p3 Within healthcare, possibly more so than other safety-

critical industries, there may be complex social interactions to consider, between 

patient’s and families, patients and staff, and staff and staff. Furthermore, different 

organisations, teams, people (patients, family or staff) may have different and 

sometimes conflicting perspectives and goals.109 The delivery of healthcare relies 

heavily on humans, and human-human interactions, more so than other more technical 

sectors. Shorrock described the idea that humans are often assisted by technology 

rather than technology assisted by humans.110 It is also likely that within healthcare 

there are many contingencies, that are not fully predictable—goals, resources and 

contextual factors are dynamic and more changeable than those in other sectors.109 

These represent some important factors and challenges when consider what a ‘system’ 

comprises in the specific context of healthcare. In the next section the development of 

accident causation models will be discussed, which may be utilised when exploring 

incident causation. 
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1.6.1 Accident Causation Models 

Long before their adoption in healthcare patient safety, a succession of conceptual 

models of accident causation were developed, which can be divided into three distinct 

phases, as illustrated in figure 1.3. These phases have been called i) simple linear 

models (sequential); ii) complex linear models (epidemiological); and, iii) complex non-

linear models (systemic).111,112 

1.6.1.1 Simple & complex linear models 

Simple linear models such as Heinrich’s Domino Theory, suggests that accidents 

occur as a result of a sequential chain of events; invariably occurring in a fixed or logical 

order.113 These early models proposed that accidents might be prevented by removing 

one of the factors, therefore interrupting the sequence leading to the accident.113,114 

Figure 1.3 Summary of accident causation model development.112 

 

Complex linear models, suggest that accidents occur as a result of a combination of 

unsafe acts, or human errors, by those in direct contact with patients or the system, and 

so-called latent failures within a system.112,115 It would be useful at this point to consider 

human error in a little more detail, followed by a definition of latent failures. 

1.6.1.2 Unsafe acts / human errors 

James Reason defined human error as “planned actions that fail to achieve their desired 

consequences without the intervention of some chance or unforeseeable agency”.116:p18 

These may take the form of failures of execution (slips, lapses, trips or fumbles) in which 
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the plan is good but the actions don’t go as planned, or ‘mistakes’, in which the plan 

itself was not adequate to achieve an intended outcome, but the actions went to 

plan.115 Mistakes can be divided into two types: rule-based and knowledge-based. Rule-

based mistakes occur when 1) ‘good rules’, for instance evidenced-based guidelines, 

are misapplied to a situation, 2) ‘bad rules’ or incorrect procedures are applied, or 3) 

there is a failure to apply a ‘good rule’ such as follow appropriate guidelines. Knowledge-

based mistakes occur when individuals have to improvise and problem solve in the 

moment, either because of a lack of knowledge or a lack of rules or routines.115 

Violations are described as deviations from routines, rules or standards, which can be 

deliberate or unintentional, and further divided into three types: routine, optimizing, and 

necessary.115,117,118 It is important to distinguish violations that are malicious and non-

malicious. In other words, violations mostly occur without any intent to cause harm, or 

even represent an attempt to achieve a positive outcome.115 For instance, healthcare 

staff might ignore a rule, originally designed to reduce risk, in order to expedite 

treatment for an illness, inadvertently placing a patient at increased risk.  

1.6.1.3 Latent Failures 

In these models, latent failures (also called latent conditions or factors) can be thought 

of as features of a system or organisation that might influence those working within it, 

providing the conditions in which active failures are more likely to occur.116,119 For 

instance, a new hospital ward might be designed and built without an emergency alarm; 

three months after building is complete a patient on the ward becomes unwell, but 

without an emergency alarm staff are unable to quickly call for help. This might result in 

a delay to treatment for the patient and harm. Latent failures can be separated in time 

and space from the active failures that might follow, and this is why they are sometimes 

described as ‘lying dormant’.120 Other examples of latent failures include inadequate 

systems of communication, inappropriate skill mix of staff on a ward, the design of 

policies or procedures, arrangements for supervision of junior staff.119 A number of 

frameworks, attempting to identify latent failures have been developed,121-125 and the 

empirically developed Yorkshire Contributory Factors Framework is discussed below in 

section 1.6.2.  
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A detailed description of the development of complex linear models and important work 

and researchers in this area, for accident causation, is beyond the scope of this thesis. 

It is however important to highlight how accident causation models have developed as 

they underpin the process of investigations which inform the generation of 

recommendations. Through successive iteration, complex linear models have identified 

some important considerations, such as the need to move away from identifying simple 

causal explanations, to exploring how multiple factors within a system combine to 

result in accidents.115,126 Complex interactions, separated in time and space, between 

elements of socio-technical systems, combine to result in accidents. The analysis of 

these accidents may only present a record of one past event which may not capture the 

dynamic and unstable system in which the incident occurred.116,127,128  

Much of accident causation modelling work was distilled in and informed the 

development of the organisational accident model (OAM), which will be presented 

below with an example to illustrate how it informs the investigation of incidents in 

healthcare. 

1.6.1.4 Complex non-linear models 

Complex non-linear models represent an evolution of accident causation modelling 

that highlights complexity. Leveson described systems as “interrelated components 

that are kept in a state of dynamic equilibrium by feedback loops of information and 

control”.129:p250 Perrow argued that the components in a system (such as people, 

environments, technology) are linked by multiple channels, might affect each other 

unexpectedly or unpredictably and fully understanding these interactions might be 

impossible.130,131 Hollnagel has contributed greatly to the field of accident modelling and 

safety;112,132-135 The Functional Resonance Accident Model (FRAM) is an important move 

away from linear sequential models. FRAM highlights the variability within systems, not 

as a good or bad thing, but simply a result of complex systems. It promotes a shift away 

from simply identifying the ‘causes for an incident’, to understanding how systems 

function and vary, how they achieve their intended goals, how conditions leading to an 

incident may emerge.134 
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While the accident analysis domain has advanced significantly,136 there are some 

important healthcare specific critiques to highlight at this point. Firstly, as discussed in 

more detail below, healthcare investigations have predominantly drawn on linear 

models such as the organisational accident model.98,115 Only recently have more 

developed models such as the Systems Engineering Initiative for Patient Safety (SEIPS) 

been encouraged within healthcare policy. While this adoption is encouraging there is 

no guarantee that more advanced models will be effective in supporting system-based 

learning, unless further research is undertaken to adapt these to the healthcare 

context.136 The second critique relates to the emergence of the safety-II approach.137 

Safety-I is concerned with avoiding failure to reduce harm, in contrast to safety II which 

encourages the “study of how people and systems are able to succeed under variations 

so that the number of intended and acceptable outcomes is as high as 

possible”.137,138:p97 The investigation of incidents is considered to sit within the safety-I 

approach and therefore argued to miss the opportunities for improving safety offered by 

the safety II approach. While debate continues about how safety-I and -II should be 

effectively applied in the context of patient safety, it is likely that there is merit in 

utilising both approaches.138,139 Suffice to say, investigations in healthcare have 

historically adopted a safety-I approach and this will be explored in greater detail in the 

following sections. 

1.6.1.5 The Organisational Accident Model 

The key purpose of outlining the development of accident causation models, although 

briefly, is to demonstrate the theories that underpin the activity of incident investigation 

which informs the development of recommendations. Incident investigation in 

healthcare, to date, has largely drawn on the organisational accident model (OAM), as 

illustrated in figure 1.4.98,115 Despite the development of accident causation and patient 

safety theory and models, as illustrated above, beyond the OAM, healthcare’s adoption 

of new approaches to investigation has largely stalled, and failed to move beyond the 

OAM and RCA.12 

For those less familiar with incident investigations in healthcare a fictional example 

incident and demonstration of how the OAM might be used to help understand how an 

incident occurred is included in appendix 1(page 194). 
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Figure 1.4 Extension of James Reason’s Organisational Accident Causation Model 
from the London Protocol.98,115,140 

 

1.6.2 Identifying contributory factors 

An important part of an investigation, guided by the OAM, is the identification of factors, 

within a system, that have or may contribute to unsafe care. A number of structured 

frameworks have been adopted within healthcare to support investigators in identifying 

contributory factors.121-125,141 Many of these have been originally developed within non-

healthcare sectors, without significant adaptation or empirical research, potentially 

reducing their applicability.142,143 Lawton and colleagues drew on the growing literature 

base on contributory factors in healthcare incidents to develop the Yorkshire 

Contributory Factors Framework, illustrated in figure 1.5.144 This hierarchically ordered 

framework presents categories of CFs, as described by the authors, from “proximal 

(sharp end) to distal (latent)”.144 In this way the framework conceptually aligns with the 

OAM described above, in identifying that the active failures of individuals are usually 

influenced firstly by proximal, in time and space, ‘situational factors’, such as fatigue, 

distraction, complexity of a patient case,  followed by increasingly more ‘distal’ factors 

from decisions about staffing on a ward, to the design of a ward layout, design of 

equipment and even national health policy. 
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Figure 1.5 The Yorkshire contributory factors framework.144 

 

Lawton and colleagues highlighted that across the 95 studies reviewed, the majority of 

CFs identified by investigations were active failures or individual factors.144 This 

tendency was highlighted again in a subsequent study by Peerally and colleagues, using 

the Human Factors Analysis and Classification System(HFACS), an alternative CF 

framework.145 It has been suggested that the design of these influential frameworks 

themselves may encourage a focus on active failures; Lawton highlighted that AIMS 

contains 33 codes for human factors and 21 to system,121 while the Eindhoven 

classification has nine for human failure, four for technical and five to organisational 

failure.122 Peerally and colleagues identified, using the HFACS framework, that 6% of 

investigations reported CFs that “lay beyond the remit of the Trust”,  described as extra-

organisational factors.145:p.430 One such factor was the national shortage of staff with 

particular skills. This study highlights not only the importance of these frameworks in 

guiding the identification of CFs but the importance of continued work to empirically 

develop and iterate the frameworks. 

The preceding sections have explored the scale and impact of harm and the theories 

underlying how patient safety incidents might occur. The next sections will consider the 

systems that have been set up in healthcare to improve patient safety, which have 

largely focused on incident reporting and investigation. The focus of this PhD is the 

recommendations following investigations. However, to explore recommendations it is 

important to consider the preceding steps, namely: 1) detection/reporting of incidents, 
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2) selection and coordination of response or investigation method, 3) approach to 

incident investigations. Each of these will be explored in more detail in the following 

sections. 

1.7 Patient safety incident investigations in practice 

While a range of tools are available to support investigators in understanding the factors 

that contribute to incidents (briefly discussed below), investigations generally follow the 

steps illustrated in figure 1.6. However, there are variations in the exact terms and steps 

described within available guidelines and publications,69,70,98107 and so I present a 

version that integrates these and my own experiences (as a doctor in acute medicine 

and patient safety investigator) and interpretation(Figure 1.6), as well as define 

important terms, to frame the remainder of this thesis.  

 

Figure 1.6 Overview of the ‘usual’ investigation process in hospitals69,70,98,107  
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Following the decision to investigate, there are a number of considerations:  

1) Identification of investigation lead, and the formation of a team of at least two 

people to conduct it 

2) Identification of those affected by an incident (such as patient, families, carers, 

staff), who need to be supported and engaged and involved in the investigation 

process 

3) Consideration of the scope and purpose of the investigation 

4) Gathering information such as patient records, documents, interviews, 

observations of clinical practice 

5) Exploration of the incident that triggered the investigation, which might include 

establishing a chronology of events 

6) Analysis of data and information to identify unsafe care, risks, factors that 

contributed to the incident, as well as usual practice and factors that might 

mitigate or reduce risk 

7) Generation of recommendations to guide where improvements might be made 

to ensure patient safety and quality of care (the terms recommendation and 

action are defined below) 

It might well be that an investigation is designed to consider a cluster of similar 

incidents, sometimes called an aggregated review. While the suggested steps of a 

formal investigation (PSII) have not significantly changed from SIF to PSIRF, aggregated 

review is strongly encouraged.103 

The above steps do not necessarily occur sequentially or only once, but rather the 

investigation is likely to proceed via a process of iterative exploration and theory 

development. For instance, analysis of information may indicate that more information 

or data is needed, or that other stakeholders need to be involved.  Vincent described 

incidents and the subsequent investigations as a ‘window on the system’, an 

opportunity to “reflect on what the incident reveals about the gaps and inadequacies in 

the healthcare system in which it occurred”.146:p242 

Root Cause Analysis (RCA) has been widely promoted as an approach to conducting 

healthcare investigations since the 1990s, originally developed within high risk 
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industries such as nuclear, aviation and aerospace.12,69,147-150 In the USA, RCA was 

introduced into healthcare in 1996, based on its use in the NASA shuttle program,151 and 

has continued as the predominant approach referenced in policy and academic 

literature. The exact process and application of RCA varies between sectors and 

organisations, but the basic premise is to encourage an approach to identifying 

systemic causal factors for deficiencies in care. RCA is not based on a specific 

theoretical framework, but rather comprises a ‘toolbox’ of techniques such as 

management oversight risk tree, barrier analysis and cause and effect charting 

purported to aid in the identification of causes for an incident or problem.107 It is 

somewhat surprising that despite the large body of accident causation research, 

summarised in 1.6 section, and approaches to incident investigation based on safety 

theory available (such as STAMP, AcciMap, HFACS and the London Protocol), that RCA 

is so ubiquitously used in healthcare.152-155 RCA could be argued to be too linear and 

simplistic a method for exploring the complex systems in which healthcare is delivered, 

and its effectiveness in healthcare has come under significant criticism.12,156-158 RCA and 

methods for investigation will be discussed later in the thesis. 

A key element of an investigation is the generation of recommendations, which is the 

focus of this PhD. In the final part of this chapter a working definition of 

recommendations will be presented as well as an important distinction between 

recommendations and actions. A more detailed discussion of the generation of 

recommendations and critique will be presented in chapter 2. 

1.8 A working definition of a recommendation 

Clarity on two key terms (recommendations and actions) will be discussed here, 

providing a working definition for the remainder of the thesis. A key purpose of 

investigation has been to prevent incident recurrence, through the generation of 

recommendations for changes or improvements.124,156,159 There is often confusion 

between recommendations and actions,160 so to ensure clarity throughout this thesis 

definitions for both are provided: 

Recommendations set out what improvement is needed, without defining how that 

improvement is to be achieved. Recommendations allow opportunity for a range of 
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actions. Recommendations are linked to system performance such that the reason for 

the change remains understood as the solution is developed and implemented.160 

In the English NHS, PSIRF uses the term ‘areas for improvement’ instead of 

‘recommendations’ to “reduce the likelihood of solutionising at an early stage of the 

safety action development process”, “Areas for improvement set out where 

improvement is needed without defining how that improvement is to be achieved”. 161:p.2 

Actions are concerned with satisfying recommendations in a way that is practical, 

effective and sustainable. Actions are developed and tested. Not all actions will be 

implemented. The solution eventually agreed and implemented will depend on 

resources, cost and measurement of effectiveness. 

 

 

Chapter 1 Summary 

The field of patient safety is relatively young in comparison to the practice of medicine, 

and only within the last few decades has the full extent of patient harm been realised. 

Efforts to improve patient safety and reduce harm have centred around the reporting 

and investigation of incidents, followed by the generation of recommendations. While 

investigations themselves have drawn on broader safety theory, this has focused on the 

organisational accident model rather than continuing to follow subsequent 

developments in safety science. The next chapter will consider the recommendations 

generated from investigations, alongside reasons why this became the focus of this PhD 

and methodological considerations. 

Chapter 2 will discuss: 

• why this PhD was undertaken 

• experiences and observations of safety in a hospital 

• positionality and epistemological perspective 

• initial exploration of the problems with recommendations 

• Aims and objectives and rationale for the methods chosen to answer these. 
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Chapter 2 Developing and designing this PhD 

Chapter 1 presented some important context and background in which this thesis was 

situated. Chapter 2 presents the path of inquiry that led to my PhD and this thesis. 

Section 2.1 presents reflect on the authors journey into patient safety research, 

presenting experiences from an early career mistake, front line patient safety, and 

undertaking a hospital incident investigation. 

Section 2.2 presents a discussion of the authors positionality and epistemological 

perspectives and how these shaped the approach of the PhD. 

Section 2.3 summarises the initial exploration of the problem of the PhD and thesis, 

namely the recommendations following incident investigations within hospitals. This 

section is split into observations from a local hospital perspective, followed by a review 

of the literature on recommendation generation. 

Finally, the aims and objectives will be presented in section 2.4 and the methods used 

to address these in section 2.5. 

 

 

 

 

 

 

 

YOU ARE HERE 
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2.1 My journey into patient safety research  

My motivation to undertake this PhD largely came from being a hospital doctor, who 

was becoming increasingly aware of the complexity of how care was delivered and 

wanting to explore the possibilities to improve safety. On the one hand my motivation 

was very personal – as a doctor I wanted to be part of caring for patients in a safe and 

effective manner, desperately wanting to avoid causing harm. I wanted to be a ‘safe’ 

practitioner. The other motivation was less personal, wanting to explore how the 

healthcare system – made up of hospitals, GP practices, pharmacies etc – delivered 

safe care. I wanted the system to be safe for both patients, and for me to practice 

within. 

Looking back there were many experiences that likely led me to undertaking this PhD in 

the way I have. However, for brevity I have chosen three examples, described below. 

2.1.1 My own practice and my own ‘mistakes’ 

Around 10 years ago I made a mistake that has stuck with me ever since. I had seen a 

patient during the day and had requested that a chest x-ray be done to look for any 

evidence of air under the diaphragm. This would have suggested that the patient had a 

perforated bowel. This is a serious problem that might require urgent surgery as it could 

lead to serious infection and death. The chest x-ray had not been done before the end of 

my shift and so I should have handed this task over to the doctor coving the night shift. I 

forgot to do this. I came back to work in the morning to find that the chest x-ray had 

been done and did show air under the diaphragm but that no one had looked at it or 

realised until the morning. I remember the feeling of dread and worry. Thankfully, the 

patient was well; and after realising the delay in reviewing the x-ray, they were promptly 

reviewed by the surgical team who advised no surgery.  He was discharged home a day 

or two later.  

I remember speaking to one of the senior doctors, asking “what I should do? Should we 

report the incident? How was I going to make sure this didn’t happen again?” They didn’t 

seem too concerned “Don’t worry. These things happen, the patient’s fine.” That was the 

end of the matter.  
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There are probably many reasons this experience has stuck with me. I had lots of 

personal concerns such as worry about what would have happened if the outcome for 

patient was different; what if they had died or come to harm? Could I be sure I wouldn’t 

forget anything again? I also started to think more about the wider system I was working 

in – what was it doing to ‘help’ me, how did it support humans, with their fallibilities, to 

be safe? Additionally, this was an incident, but no investigation occurred, no attempts 

to avoid a repeat. So important an experience this was for my own personal journey into 

research, that an anonymised version of this incident story was used within the 

scenario study of this PhD. 

I have made other mistakes since this incident, fortunately not resulting in harm to 

patients (as far as I’m aware), and as a human, will continue to make mistakes. It is this 

knowledge that continues to drive my enthusiasm for patient safety research. 

2.1.2 Front line patient safety 

Following the experience above, my interest in quality improvement and patient safety 

grew. I got involved in projects, sought out training and met with safety and quality 

teams in the hospital I was working in. I learnt about incident reporting and 

investigations. I attended regular serious incident group meetings, during which 

investigation reports were reviewed and discussed. I was encouraged to see the effort 

and time staff put into improving safety. A number of challenges were clear in terms of 

staffing and resource. A relatively small number of people, two to three, were 

responsible for overseeing an incident reporting system that might receive over 15,000 

reports in a year. Staff had to find time alongside clinical or operational duties to review 

reports and undertake investigations. Some investigations might take weeks to months 

to complete. There was then a great deal of work and resource required to action 

recommendations following investigations.  

 

I wanted to know more about patient safety and investigations and, as a doctor, used to 

evidence-based medicine, I wanted to know about the research that guided patient 

safety. 
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2.1.3 Leading an investigation 

My final reflection concerns an investigation that I was asked to lead.  A patient had died 

in hospital and an incident report had been submitted. The incident report and initial 

review identified that there may have been a number of issues with care, such as delays 

in review, nutrition and response to clinical deterioration. I learnt a lot doing this 

investigation, including, but not limited to: 

1) The difficulty of balancing the time required for a thorough investigation 

alongside other duties, and sometimes guilt that I was not able to commit more 

time to the investigation. 

2) That finding time to engage with staff, either directly involved in the incident or 

working in relevant areas, was difficult due to clinical work pressures for them. 

3) For staff, patient safety and investigations could be a highly emotional topic. 

Staff were fearful of blame and repercussions, and it seemed that this was a 

barrier to honest discussions. 

4) That it was hard to know how to engage family members in the investigation, and 

a distinct lack of available guidance on this – from a local or national policy 

perspective. 

While I learned a great deal by undertaking this investigation, it left me with many more 

questions about how and when investigations should be done. It felt like the most 

important element was the recommendations that I would make at the end of the 

investigation. Based on what I had found, what would I recommend that the hospital do 

to improve safety or prevent recurrence of this incident? I realised by doing this 

investigation and trying to develop recommendations that not only did I not have the 

knowledge and skills needed, but that there was little guidance available for any 

investigator. I needed to find out more, I needed to get involved in research in this area. 

During the course of the investigation, I came to the conclusion that although I did 

identify episodes of unsafe care, I was not convinced that any of these directly resulted 

in significant harm to the patient, or caused their death. I did however make a number of 

recommendations relating to system issues that I considered important, things that if 

addressed may prevent future unsafe care or harm. When I presented the findings of my 
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investigation, due to my conclusion that the unsafe care did not directly result in 

significant harm, the SI was downgraded. This meant that it was no longer considered 

an SI. This immediately removed the need to urgently action the recommendations. I 

remember being disappointed by this and also concerned that the issues I had 

identified may go unaddressed. It seemed strange that at this point, after my 

investigation, the harm was given such importance; I had identified unsafe care and 

system deficiencies that needed addressing.  

While I’ve described a select few above, many experiences have contributed to me 

undertaking this PhD, maintained my focus and shaped its course. In the following 

section I will move from motivations to consider my positionality and epistemological 

perspective in relation the research. 

2.2  Positionality and epistemology 

I have described above some examples of my motivations to undertake this PhD. It is 

increasingly common, particularly within a thesis, for researchers to consider concepts 

of identity, positionality and epistemology and how they might impact the design, 

analysis and interpretation of research.163,377-380 In this next section, I first describe how 

my professional identity has changed during the course of this PhD, followed by a 

reflection on my positioning between academia, clinical practice and frontline patient 

safety.  Finally, I will describe my epistemological perspective in relation to the research 

I have undertaken within this PhD. 

2.2.2 Positionality 

Positionality pertains to my place within this research, and the interactions between my 

personal background, my values and perspectives, and how these influence the studies 

and course of this PhD.377,381,382 Holmes describes three areas to consider in terms of a 

researchers’ position in relation to: 1) the topic under investigation, 2) the research 

participants, and 3) the research design.383 Further, positionality is not only impacted by 

where I place myself within the research, but also where others place me, such as 

supervisors, collaborators, and research participants.162 



43 
 

 
 

There are a number of concepts and terms used to describe an academic’s position in 

relation to the community or context in which the research is being undertaken: 

insiders undertake research from within the community, while outsiders study from 

outside, and in-betweeners are considered neither completely inside or outside of the 

studied group.163-165 Others argue that positionality is less rigid and represents a 

continuum along which academics move back and forth.162  

On reflection of my own positionality, represented in figure 2.1 below, I would relate 

most to the idea of a continuum. However, I recognise that during my PhD there have 

also been multiple ‘groups’ that I have moved between.  

Figure 2.1 My research positionality 

 

The first group is healthcare staff. I am a clinical doctor and I work with healthcare staff 

in the hospital environment every week. My PhD has been part-time and so I have 

maintained my clinical practice alongside my research. During the Covid-19 pandemic I 

paused my research to return to full time clinical work; this period allowed me unusual 

insight into healthcare systems and how they reacted to such change.  

The second group is patient safety personnel; these are staff within the hospital who 

have formal patient safety roles such as incident investigators or patient safety or risk 

managers. I have worked with staff in these roles and joined committees or working 

groups looking at topics such as incident investigations, incident reporting and 

medication safety. Over time I have engaged with a wider network of patient safety 

personnel from hospitals across the UK and abroad. My time and connections within 
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the healthcare staff and safety personnel groups provides me insights into the system, 

how it works and direct observation and experiences. Professional relationships within 

these groups allow me a level of trust and the opportunity for open and honest 

discussions about safety. It also allows me the opportunity to discuss theories, ideas 

with key stakeholders as well as disseminate my findings and research. These 

connections have been highly beneficial in forming collaborations for research as well 

as recruitment of participants. 

The third group is academics. Certainly, at the outset of my PhD this is the group that I 

least related to, and felt like an outsider within. I have found that over time and through 

the course of my PhD I have felt increasingly comfortable within this group. I have found 

my clinical and frontline safety experiences have been of particular interest to 

researchers who might be described as outsiders,163 and have provided some common 

ground to build professional relationships. 

2.2.3 Epistemological perspectives 

The term epistemology is described as the study of knowledge,166 and defined by the 

Oxford English Dictionary as “the theory of knowledge and understanding, especially 

with regard to its methods, validity, and scope, and the distinction between justified 

belief and opinion.” It is described as being concerned with how we, as humans, acquire 

knowledge and understanding about the world around us.167,168 It is therefore suggested 

that researchers should consider and reflect on their epistemological perspective or 

approach,169 as it may explain what “kind of knowledge is considered truthful or valid, 

false or coincidental.170  

This has particular relevance to this PhD in that I aim to examine or investigate the 

activity of investigation of incidents in healthcare. Investigations in healthcare, 

themselves, aim to understand how incidents occur, to formulate some understanding 

of how components in a system interact to produce outcomes for patients. While I did 

not intend to explore the epistemological approach of incident investigators, it is at 

least important to acknowledge the need to consider my approach to knowledge 

formulation. There are a number of epistemological perspectives or positions, or ways 
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in which people might believe truth exists or knowledge is acquired, such as idealism or 

relativism.170  

Each epistemological approach has its limits in application, and it is likely that 

researchers will adopt different approaches when considering different questions and 

problems.170 Pragmatism is an epistemological perspective that can be described as 

cutting across often dichotomous positions, encouraging a flexible approach and mixed 

methods to focus efforts on solving practical problems within the real-world.171,172 Kelly 

and Cordeiro suggest the pragmatic approach is particularly useful when looking at 

organisational processes, allowing for exploration of connections between knowledge 

and action.173 They go onto discuss three methodological principles underpinning 

pragmatic inquiry, namely 1) emphasis on actionable knowledge; 2) recognition of the 

interconnectedness of experience, knowing and acting; and, 3) inquiry as an 

experiential process.173 The activities of incident investigation and recommendation 

generation are themselves highly complex socio-political processes,159 with 

investigators tasked with making sense of highly complex socio-technical systems in 

incidents occur.147,156,174,175 As a clinician and someone involved in front-line patient 

safety I was driven to produce actionable findings from research. For these reasons I 

have taken a pragmatic approach to this PhD. The process of incident investigation and 

generation of recommendations is a largely human driven process and therefore the 

pragmatic approach, using human experience as a way of building knowledge and 

understanding, is an appropriate lens.176,177  

This thesis is anchored in the experiences of patient safety personnel and investigators, 

including myself, as a way of ensuring practical relevance. The continued involvement 

and feedback from those involved in investigations and the generation of 

recommendations, maintains the orientation of the research to real-world problems 

and actionable research. Throughout my studies I have attempted to triangulate and 

explore the complex nature of recommendation generation. Alongside research studies 

I have immersed myself within the organizational investigation processes with 

hospitals. 
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2.3 Initial exploration of the problem 

Chapter 1 has provided some of the background context to this PhD, the first section of 

this chapter has presented the authors motivations, identity, and philosophical 

approach to research. The following sections will look at the problem that this PhD 

examined, namely the generation of recommendations following incident 

investigations. This PhD was shaped by the authors personal experiences of safety and 

the literature, both of which will be presented in the following sections. 

As a result of the authors positionality as a clinician first, and academic second, the 

problem was initially explored from the perspective of the service – the current practice 

within a hospital. The following sections will illustrate the path of inquiry that led to this 

PhD. This began with examining recommendations following investigations within one 

hospital alongside broader observations of frontline safety practice. This initial inquiry 

led to a number of questions, to which the author turned to the literature for answers. It 

is at this point that gaps in the literature were identified, which formed the basis of this 

PhD, and shaped the thesis aims and objectives. 

2.3.1 Exploration of the local recommendation generation process with an acute 

hospital trust 

As a resident doctor I became involved in patient safety and quality improvement 

activities within the organisation that I was working clinically, in around 2014-2015. I 

worked with the hospital’s patient safety team and attended meetings in which serious 

incident investigations were reviewed (Serious Incident Group). I was a member of a 

medication safety committee that reviewed medication related incidents and 

investigations and chaired a multidisciplinary group to evaluate the organisations 

incident reporting system.  

In this section I will present some of my observations, but first for context, provide some 

information about the organisation I was working in. The organisation was made up of 

three acute hospital sites and five community hospitals, providing healthcare for 

approximately 800,000 people living in North Yorkshire. The organisation employed over 

10,000 staff, and I was mainly based at York Hospital which had over 700 inpatient beds 

and provided a range of inpatient and outpatient services.   
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2.3.1.1 Organisational process 

Patient safety incidents were reported via the online risk management system within the 

Trust, Datix. A team (patient safety & governance team) reviewed incident reports on a 

daily basis, and if there was a concern that an incident might meet the definition of a 

serious incident (SI), then details were presented at a weekly meeting of the Quality & 

Safety Group (a multidisciplinary group of senior clinicians and managers), to decide 

whether a SI investigation should be undertaken. The definition of a serious incident 

used was as follows: 

“Events in health care where the potential for learning is so great, or the consequences 

to patients, families and carers, staff or organisations are so significant, that they 

warrant using additional resources to mount a comprehensive response. Serious 

incidents can extend beyond incidents which affect patients directly and include 

incidents which may indirectly impact patient safety or an organisation’s ability to 

deliver ongoing healthcare.” 

If an incident was declared an SI, the Patient Safety and Governance team reported this 

via the Strategic Executive Information System (STEIS), NHS England’s web-based 

serious incident management system discussed in chapter 1. An investigator was 

identified and it was expected that the investigation would be completed within 60 days. 

The investigation was usually undertaken by a single senior clinician, who would 

summarise their findings and recommendations within a report. Investigators were 

provided with a report template with the following sections: 

1. Executive summary 

2. Incident description and consequences 

3. Pre-investigation risk assessment and initial determination of root cause  

4. Terms of reference 

5. The investigation team 

6. Investigation type, process and methods used 

7. Being Open with Patients 

8. Involvement and support provided for staff involved 

9. Detection of incident 
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10. Notable practice 

11. Contributory factors to be addressed by Directorate 

12. Any Immediate Actions taken as a result of the incident 

13. Root cause 

14. Likelihood of repetition 

15. Arrangements for shared learning 

16. Appendices 

17. Recommendations and Action Plan 

18. Action Plan Risk Assessment 

Once the investigation was complete, the report would be discussed at a meeting of the 

SI group (multidisciplinary group of senior clinicians and managers). During this 

meeting, to which the investigator would be invited, the group would have the 

opportunity to review the findings of the investigation, the contents of the report and 

recommendations. The SI group might suggest changes to the report and/or 

recommendations. 

Specifically for recommendations, the report would need to include the following 

details: 

1. Recommendations (linked to findings) 

2. Actions to achieve recommendations 

3. Lead Responsibility 

4. Date action agreed with Lead 

5. Timescale and audit plan 

6. Recommendation Evidence 

2.3.1.2 Processes for recommendation generation 

There were no details within the reports, to describe how recommendations were 

generated. While recommendations were critiqued during SI group meetings, there was 

no discussion of specific methods for generating recommendations or specific criteria 

for judging their effectiveness. It was often unclear how recommendations specifically 

related to the findings or contributory factors (CFs) identified in the report, or how 

recommendations had been arrived at.  
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As part of my work with the patient safety team in the Trust I was asked to review the 

CFs identified within investigations. I was provided with a set of 40 SI reports and asked 

to identify CFs included within the reports, as classified by the Yorkshire Contributory 

Factors Framework (YCCF) presented in chapter 1 (section 1.6.2). A total of 115 

contributory factors were identified, which equated to approximately three per 

investigation. 82 of the contributory factors fell into the proximal categories within the 

YCCF. In other words, 71% of identified contributory factors focused on the active 

failures of individuals, or situational factors and local working conditions. 33 of the 

contributory factors could be categorised as latent or organisational, and none fell into 

the ‘external factors’ domain. While it was unclear, from reports, how investigations 

actually moved from CFs to recommendations, it seemed important that the 

investigation findings focused on individuals and active failures, with less exploration of 

wider system factors. This observation became more important when identifying a 

similar pattern in the types of recommendations generated, as discussed in the next 

section. 

2.3.1.3 Recommendations proposed 

The reports contained sections for both recommendations and actions but, referring to 

the definitions of both of these terms in section 1.8, there was overlap and confusion in 

the reports. In some reports recommendations appeared to be actions, in others 

actions read as recommendations, and in some reports statements labelled as 

recommendations or actions were actually neither. Investigations typically presented 

two to six recommendations each. A significant proportion of recommendations 

focused on reminders, the generation of a new or updated policy, or training. When 

considering the recommendation against the action hierarchy, presented below in 

section 2.3.2.2, most of them would be categorised as weak, with a minority considered 

medium or strong. 

Following this review of SI reports, and based on my experiences of patient safety 

described earlier in this chapter, I began to formulate a number of key questions about 

investigations and recommendation generation: 

1) How are recommendations generated? What tools are used? 
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2) What makes a ‘good’ recommendation and how is this defined? 

3) Do recommendations for improvements focus on individuals, and why? 

It was at this point that I turned to the literature, in an attempt to answer the questions 

above. 

2.3.2 What is the evidence for the process of recommendation generation? 

The generation of recommendations after incident investigations, has in recent years 

come under increasing academic scrutiny.10-12,15 The following section will present 

several studies or publications which provided some insight into the key questions I had 

formulated. 

2.3.2.1 How are recommendations generated? What tools are used? 

Reviews by Dückers in 2009 and Card 2012 (examining 38 and 60 studies respectively), 

found a surprising lack of description of how recommendations were generated within 

hospitals.10,178 While studies have been published suggesting ways in which 

recommendations could be generated,179-181 there seems to be a gap in the literature in 

respect to how they are generated, in practice, within hospitals. In addition to the lack of 

empirical work examining recommendation generation, there is a lack of practical 

guidance on how to generate recommendations.15 However, it is important to note that 

these issues extend beyond health care. Evidence suggests that a lack of guidance – as 

well as a plethora of other sociotechnical factors – impedes the generation, 

implementation, and evaluation of recommendations across safety investigations in 

other safety critical contexts such as rail, maritime, and nuclear.9,15 

2.3.2.2 What makes a ‘good’ recommendation and how is this defined? 

A number of studies or reviews have adopted the action hierarchy, discussed below, in 

order to evaluate the perceived effectiveness of recommendations.10,100,182 The 

judgement of recommendations by both Card and Hibbert represent secondary 

analysis, i.e. not performed by the hospital or those that carried out the original incident 

investigations, but rather as part of a retrospective research study. Card reported, in his 

review, that the hospitals conducting the investigations provided almost no information 

on 1) how they judged recommendation effectiveness; 2) data on implementation rates; 
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and, 3) measurements of success or follow up.10 Thus, while there is evidence in the 

literature of how recommendations might, in theory, be judged for effectiveness (often 

on presumptive effectiveness according to the action hierarchy), there is little about 

how hospitals actually do this. Further, few studies have examined the issue of 

recommendation ‘quality’ or effectiveness in the healthcare context.12 Therefore, there 

is a gap in the academic literature and practical guidance as to how recommendations 

should be judged for effectiveness or quality. 

The ‘Action Hierarchy’ (AH) or ‘Hierarchy of Controls’, as its use is widely referred to 

within the literature, is often used to make a presumptive judgement about 

recommendation quality or strength.10,97,100,101,182,183 For this reason it is important to the 

context of this thesis and recommendation generation more broadly. The previously 

mentioned confusion between recommendations and action is evident in the use of the 

AH in healthcare; despite being called the ‘action’ hierarchy it is often used to examine 

both actions and recommendations. 

The AH, developed outside of the healthcare context, is a hierarchical order of action 

types designed to control or eliminate risks, illustrated in figure 2.2.184,185  

Figure 2.2 The Hierarchy of Controls (https://www.cdc.gov/niosh/hierarchy-of-
controls/about/index.html) 

 

The action types are rated on their effectiveness or ‘strength’ based on their presumed 

ability to reduce or eliminate risks. The strongest actions eliminate risk, for instance 

removing a dangerous element from a work environment. The hierarchy would suggest 

that the weakest actions depend more on human intervention, such as reminders or 
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training. The AH attributes a greater impact to action plans that significantly modify 

processes or systems.186 

While the adoption of the AH in healthcare is widespread there is variability in its 

application, format and contents.10,100,101,182-184 The AH will be considered through the 

remainder of this thesis. 

2.3.2.3 Do recommendations for improvements focus on individuals, and why? 

The review by Card and observational study by Hibbert both identified that 

recommendations focused on reminders, policies and training, with a disproportionate 

focus on individuals.10,100 A number of reasons have been suggested for the poor quality 

of recommendations, or their tendency to focus not on addressing latent failures of the 

system (eg, design of equipment), but the behaviours of individuals, such as reminders, 

writing or rewriting policies and (re-)training staff. While studies in this area are limited, 

they suggest a lack of investigator expertise and limited guidance as important 

issues,10,156,179,180 as well as poor feedback loops,187,188 and the potential impact of a 

blame culture.159,189 

Another potential explanation mighty lie within the field of psychology, and specifically 

relate to investigator bias. There has long been evidence that our judgements of 

individual responsibility or culpability are driven by the outcome of an accident or 

adverse event.190,191 The same behaviour or actions are judged more harshly when the 

outcome is bad, than when the outcome is not.190 In Walster’s important study 

participants judged the same behaviour within a fictitious scenario (parking a car on a 

slope without putting the handbrake on) more harshly when the outcome was bad (the 

car moves and runs someone over), than when the outcome  not (the car does not move 

or moves but no-one is harmed).190  

Studies in healthcare have demonstrated that judgements of staff actions and 

behaviours, are also influenced by what is known as ‘outcome bias’.192-195 Outcome bias 

involves evaluating an individual or procedure responsible for an outcome; the 

evaluation is considered biased when outcome information is given excessive 

weight.196,197 The issue of bias has largely been ignored within the policy and practice of 

healthcare incident investigation—that those investigating, or even consulted as part of 
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an investigation, are potentially influenced by psychological biases. Outside of 

healthcare, it is suggested that the impact of bias is broad, effecting what information is 

collected and how the analysis is carried out, by and with whom.198 Bias has, in theory, 

the potential to cause an inappropriate focus on individual culpability, and narrow or 

skew the exploration and understanding of an incident’s causation.199 The impact of 

cognitive biases is further complicated by commonly held fallacies about their nature, 

for instance, that they only affect corrupt, malicious or incompetent individuals, that 

experts are ‘immune’, and that simply being aware of biases allows individuals to 

overcome their affect.198 Outcome bias has not been explored, empirically, in the 

context of healthcare investigations and recommendation generation.  

Exploring the literature on recommendation generation both confirmed that the 

observations from a local hospital perspective were in fact similar to those from 

hospitals across healthcare systems worldwide, and also highlighted gaps in the 

literature which could inform the aims and objectives of the thesis. It is these aims and 

objectives that will be presented in the next section. 
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2.4 Thesis aims & objectives 

 

Chapter 1 presented some important background context, theories and concepts in 

which this PhD is situated. This chapter first discussed how this PhD was conceived as 

well as the approach to research, followed by initial inquiry (local hospital and 

literature) that informed the aims and objectives presented below. This thesis aimed to 

explore how to produce effective and achievable safety strategies from adverse event 

investigations in healthcare.  

 

The three questions presented at the end of section 2.3.1 remain: 

1) How are recommendations generated? What tools are used? 

2) What makes a ‘good’ recommendation and how is this defined? 

3) Do recommendations for improvements focus on individuals, and why? 

The following specific objectives were developed in order answer these questions: 

1) To explore the extant empirical knowledge about how hospitals:  

a. approach incident investigation before recommendation generation, 

b. how they generate recommendations, 

c. what recommendations are generated, and 

d. and what criteria are used to assess the quality or strength of 

recommendations made? 

2) To examine the impact of outcome bias on the judgements and 

recommendations following hospital-based incident investigations.  

3) To explore whether these biases might be reduced or eliminated through training 

or expertise in patient safety.  

4) To identify criteria that would indicate a good investigation or recommendation 

and  

5) see if it is possible to achieve consensus on what ‘good’ looks like in investigation 

and recommendation generation.  
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2.5 Methods 

This section introduces the three research studies that were conducted to meet the 

objectives of this thesis, with more detailed methods discussed within each study. The 

approximate timeline of the studies throughout this thesis are illustrated in figure 2.3 

below(page 62). The purple dotted arrows illustrate how the studies are connected, and 

more details are provided in figure 11.  

2.5.1 Objective 1 was to explore the processes of recommendation generation in 

hospitals.  

Munn and colleagues proposed the purpose of scoping reviews to be:200 

• To identify the types of available evidence in a given field 

• To clarify key concepts/ definitions in the literature 

• To examine how research is conducted on a certain topic or field 

• To identify key characteristics or factors related to a concept 

• As a precursor to a systematic review 

• To identify and analyse knowledge gaps 
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While a systematic review may be more valid when considering a specific clinical 

question such as feasibility or effectiveness of a treatment,201,202 a scoping review may 

be more valid when aiming to identify or explore characteristics or concepts, as is this 

case for objective 1.200 A scoping review would allow the examination of the extant 

literature on the process for generating recommendations, types of recommendations, 

and ways in which hospitals might judge recommendation effectiveness. An alternative 

methodological approach would have been to conduct a study within a single 

organisation, such as content analysis of investigation reports or interview study with 

investigators; both of which may have results in less generalisable findings. A brief 

summary of the scoping review methods is provided below, and the published study 

can be found on page 64. 

 

 

 

Study 1: Exploring the “Black Box” of Recommendation Generation in Local Health Care 

Incident Investigations: A Scoping Review 

Aim: The aim of this review was to examine the routine investigation and 

recommendation generation processes that occur in hospitals, considering the 

following questions:  

1) What approaches to incident investigation are used before the 

generation of recommendations? 

2) What are the processes for generating recommendations after a 

patient safety incident investigation? 

3) What are the number and types of recommendations proposed? 

4) What criteria are used, by hospitals or study authors, to assess the 

quality or strength of recommendations made? 

Methods: Scoping Review, content analysis, categorization of extracted 

recommendations according the to AH.  

Sources: peer-reviewed studies 
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2.5.2 Objectives 2 and 3 were to examine the impact of outcome bias on the 

judgements and recommendations following hospital-based incident investigations, 

and the impact of expertise on this. Vignette studies have long been used in psychology, 

sociology and healthcare research to examine people’s attitudes and judgements 

towards scenarios.192,194,195,203-208 Vignette studies allow researchers to present 

participants with carefully constructed scenarios in order to measure attitudes and 

opinions, and how these might change based on various manipulated variables.206,209 

There are a number of key advantages of vignette research. Firstly, vignette studies 

allow for the collection of large data sets in a relatively short time frame, and with 

relatively less expense than alternatives such as observational studies.206,210 This is 

particular advantageous for responding to quantitatively focused research questions 

and subsequent statistical analysis.210 Secondly, vignette studies allow for the control 

and manipulation of important variables, which would not be possible in an 

observational approach.206 For these reasons vignettes were used to answer objective 2; 

the term scenario study was used and a brief summary of the methods is provided 

below, while the published study can be found on page 89. 
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2.5.3 Objectives 4 and 5 were to establish what ‘good looks like’ in terms of 

investigations and recommendations. 

Before explaining the methodological approach to this question, it is important to 

explain why this aim related to investigations and recommendations, rather than just 

recommendations, which is the subject of this thesis. There are two main reasons: 

1) Recommendations are generated as a result of the findings of an investigation. 

Lundberg and colleagues described a basic assumption underlying accident 

investigation, that “analysis of specific events will reveal patterns of underlying 

causes and conditions that if addressed by the right remedial actions can 

Study 2: Investigators are human too: outcome bias and perceptions of individual 

culpability in patient safety incident investigations 

Aim: The purpose of this study was to examine the impact of outcome bias on the 

judgements and recommendations following hospital-based incident investigations. 

We also explored whether these biases might be reduced or eliminated through 

training or expertise in patient safety. The following hypotheses were tested: 

Hypothesis 1: increasing outcome severity is associated with increased judgements 

of responsibility and avoidability. 

Hypothesis 2: increasing outcome severity is associated with increased judgements 

of the importance of investigation. 

Hypothesis 3: increasing outcome severity is associated with more 

recommendations, and more punitive recommendations. 

Hypothesis 4: expertise in patient safety will reduce outcome bias. 

Methods: Experimental design/ scenario study, ordinal logistic regression models 

and multilevel linear models were used in the statistical analysis.  

Sources: Questionnaires completed by participants recruited from three groups: (1) 

public, (2) healthcare staff, (3) people with expertise in patient safety or investigation 

of patient safety incidents. 
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prevent further events”.9 It is therefore reasonable to suggest that the methods or 

quality of the investigation might directly impact the quality of recommendations 

generated.211 While studies such as  that undertaken by Isherwood sought to 

examine the impact of different methodologies on generated 

recommendations,153 the relationship between investigation and 

recommendation quality in healthcare investigations has not been empirically 

tested. 

2) With reason 1) in mind, and in the interests of efficiency and to avoid wasting 

participants time with two separate studies, it seemed reasonable to identify 

criteria for both investigation and recommendation quality. 

The lack of agreement about what constitutes a good recommendation was highlighted 

in section 2.3.2.2, along with the lack of practical guidance about how 

recommendations should be generated. Much of the guidance available for 

investigation was based on techniques such as root cause analysis, that have been 

transferred from other industries without sufficient attention to the differences of the 

healthcare context.12,212,213 Despite the widespread adoption of incident investigation in 

healthcare,157 few studies have critically examined the process.10,178 Without a 

significant body of empirical research guiding how to judge healthcare investigation and 

recommendation quality, the Delphi technique had potential to move this area forward.  

The Delphi technique can be described as a series of questionnaires, with intervening 

feedback, shared with a group of experts, in order to gain consensus of opinion.214 

Stewart articulated the Delphi techniques as having the “capacity to capture those 

areas of collective knowledge that are held within professions but not often 

verbalized”.215 Delphi can be useful when there is a potential for differences of opinion 

and experience.216 In the context of this study, for example, patients’ perspectives and 

observations of safety can differ from those staff involved in patient safety,217,218 and so 

it was reasonable to hypothesise that patients’ opinion of what good looks like in 

investigation and recommendation generation may differ from others within an expert 

panel.  

The Delphi technique supports the involvement of a heterogenous expert panel, and the 

potential to avoid domination of one opinion over another,219 for instance investigators 
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over patients. A Delphi study had the potential to capture the experience and 

knowledge of a panel of experts, namely investigators, human factors experts, patient 

safety academics and those patients involved in incidents and investigations. Previous 

studies employing the Delphi technique successfully combined sometimes scant 

academic literature, with grey literature and expert opinion to achieve agreement on a 

range of topics.220-222 It is for these reasons that a Delphi technique was considered 

appropriate for meeting objectives 4 and 5.  

A brief summary of the methods is provided below, while the published study can be 

found on page 110. 
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Study 3: What does ‘good’ look like in healthcare incident investigations and 

recommendations? A modified Delphi study. 

Aim: The aim of this study was to attempt to achieve consensus on what ‘good’ looks 

like in investigation and recommendation generation. More specifically aiming to 

identify criteria that would indicate a good investigation or recommendation. 

Methods: Delphi. Guided by an expert steering group, a 2-stage consensus-building 

approach was used: Stage 1) identifying and drafting candidate criteria that would 

indicate a good investigation or recommendation; Stage 2) conducting a 3-round 

modified Delphi process to identify, refine wording, and gain consensus on 

candidate criteria.  

Sources(literature in stage 1 and participants in stage 2): In Stage 1, candidate 

criteria were drafted based on a review of peer-reviewed and grey literature and with 

the support of an expert steering group. In Stage 2, an expert panel was formed and 

presented with three rounds of questionnaires in order to review candidate criteria. 

Panel members had one or more of the following expertise: 

• Public experience of investigations or first victims223 (having been the victim or 

close relative/person with caring role for the victim of a patient safety incident 

and subsequently involved in the investigation)  

• Practical experience of carrying out investigations (defined as having completed 

>10 investigations) 

• Human factors and safety expertise (defined as having held an academic or 

practical job role in these areas for >12 months) 

• Experience of designing or implementing interventions and system change, 

following investigations (defined as having held an academic or practical job role 

in these areas for >12 months, which may include quality improvement)* 

• Responsibility for investigation processes or policy within local organisations or 

nationally (defined as having held a relevant job role for >12 months) 

(*Examples might include patient safety leads, quality improvement leads, senior 

clinicians in hospitals) 
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Figure 2.3 Timeline and connection between thesis aims and studies. The PhD was 
completed part-time, alongside clinical role as an acute medicine doctor and educator at the Hull York Medical School. 

 

*1 The scoping review provided further evidence for the continued tendency for “weaker” 
recommendations that focus on improving individuals’ behaviour and practice, rather than the 
wider system deficiencies that contribute to incidents. This provided further evidence for the 
need to explore the reasons for this including the potential impact of outcome bias – explored in 
study 2. The analysis of recommendation and use of the Action Hierarchy in study one was also 
used to inform the design of the scenarios within study 2. 

*2 The scoping review demonstrated confusion and a lack of consensus about the definition of 
recommendations and how to judge their effectiveness or quality. This prompted the need to 
attempt to establish criteria against which recommendations could be judged for effectiveness. 
With the presumed link between investigation quality and recommendation quality, I felt it would 
be sensible to design study 3 to consider both. 

*3 The scenario study demonstrated that when patient outcomes were worse following a patient 
safety incident, greater responsibility was assigned to healthcare staff involved, there was a 
stronger motivation to investigate, and an increased likelihood of punitive recommendations. 
Expertise in patient safety seemed to reduce, but not eliminate, these biases. These findings 
provided important information for the drafting of criteria for the modified Delphi (study 3), in 
that the management of bias is likely to be an important consideration in good quality 
investigations and recommendations. 

Chapter 2 Summary 

Significant gaps in the research exist around how recommendations are generated 
within hospitals and how they should be judged for quality and effectiveness. The aims 
and objectives of this PhD and thesis, informed by the PhD candidates’ front line patient 
safety experience and literature, are to address these gaps. 
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Part 2 – Studies 

 

 

Chapters 3, 4 and 5 will present the studies within this thesis: 

 

Chapter 3:(Study 1) Exploring the “Black Box” of Recommendation Generation in 

Local Health Care Incident Investigations: A Scoping Review 

Published: Lea W, Lawton R, Vincent C, O’Hara, J. Exploring the “Black Box” of 

Recommendation Generation in Local Health Care Incident Investigations: A Scoping 

Review. Journal of Patient Safety 19(8):p 553-563, December 2023. 

 

Chapter 4: (Study 2) Investigators are human too: outcome bias and perceptions of 

individual culpability in patient safety incident investigations 

Published: Lea W, Budworth L, O'Hara J, Vincent C, Lawton R. Investigators are human 

too: outcome bias and perceptions of individual culpability in patient safety incident 

investigations BMJ Quality & Safety Published Online First: 10 February 2025.   

 

Chapter 5: (Study 3) What does good look like in healthcare incident investigations 

and recommendations? A modified Delphi study. 

Drafted for submission but not yet submitted. 

 

YOU ARE HERE 



64 
 

 
 

Chapter 3:(Study 1) Exploring the “Black Box” of Recommendation Generation in 

Local Health Care Incident Investigations: A Scoping Review 

Published: Lea W, Lawton R, Vincent C, O’Hara, J. Exploring the “Black Box” of 

Recommendation Generation in Local Health Care Incident Investigations: A Scoping 

Review. Journal of Patient Safety 19(8):p 553-563, December 2023. 

Available online at: 

https://journals.lww.com/journalpatientsafety/fulltext/2023/12000/exploring_the__blac

k_box__of_recommendation.8.aspx# 

 

3.1 Abstract 

Background: Incident investigation remains a cornerstone of patient safety 

management and improvement, with recommendations meant to drive action and 

improvement. There is little empirical evidence about how—in real-world hospital 

settings—recommendations are generated or judged for effectiveness. 

Objectives: Our research questions, concerning internal hospital investigations, were 

as follows: (1) What approaches to incident investigation are used before the generation 

of recommendations? (2) What are the processes for generating recommendations after 

a patient safety incident investigation? (3) What are the number and types of 

recommendations proposed? (4) What criteria are used, by hospitals or study authors, 

to assess the quality or strength of recommendations made? 

Methods: Following PRISMA-ScR guidelines, we conducted a scoping review. Studies 

were included if they reported data from investigations undertaken and 

recommendations generated within hospitals. Review questions were answered with 

content analysis, and extracted recommendations were categorized and counted. 

Results: Eleven studies met the inclusion criteria. Root cause analysis was the 

dominant investigation approach, but methods for recommendation generation were 

unclear. A total of 4579 recommendations were extracted, largely focusing on 

individuals’ behavior rather than addressing deficiencies in systems (<7% classified as 

strong). Included studies reported recommendation effectiveness as judged against 
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predefined “action” hierarchies or by incident recurrence, which was not 

comprehensively reported. 

Conclusions: Despite the ubiquity of incident investigation, there is a surprising lack of 

evidence concerning how recommendation generation is or should be undertaken. 

Little evidence is presented to show that investigations or recommendations result in 

improved care quality or safety. We contend that, although incident investigations 

remain foundational to patient safety, more enquiry is needed about how this important 

work is actually achieved and whether it can contribute to improving quality of care. 
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3.2 The “Black Box” of Recommendation Generation 

Since the inception of the patient safety “movement,” efforts to improve patient safety 

within hospitals have relied heavily on the retrospective investigation of adverse 

events.3 Retrospective incident investigations as a mechanism for safety improvement 

are founded on an interpretation of safety theory, which proposes that errors are 

multifactorial in nature and that identifying and addressing organizational latent failures 

through investigation and recommendations will reduce future recurrence.87,107 

 

In recent years, the generation of recommendations, after incident investigations, has 

come under increasing academic scrutiny.10-12,15 This interest has occurred in parallel 

with the establishment of national-level independent investigatory bodies (e.g., HSIB in 

the UK, Norwegian Healthcare Investigation Board in Norway),16,17 and in the UK, an ever 

increasing number of public inquiries and the ever expanding set of associated 

recommendations (e.g., Kirkup,18 Ockenden,224 Infected Blood Inquiries225). Therefore, 

exploring the act of recommendation generation is of increasing relevance as the 

number of recommendations across both local and national level investigation activity 

grows exponentially. 

 

Although there are a plethora of aims and processes for investigations, a consistent 

feature is the production of recommendations. Despite 3 decades of incident 

investigation activity in health care,157 few studies have critically examined the 

process.10,178 In addition to the lack of empirical work examining recommendation 

generation, there is a lack of practical guidance, on the generation of 

recommendations.15 One systematic review used a modified version of the National 

Institute for Occupational Safety and Health hierarchy of risk controls to categorize the 

recommendations from included studies,10,184 concluding that 80% of 

recommendations were “weak,” that is, unlikely to result in significant improvements in 

safety or risk reduction. Furthermore, Hibbert and colleagues undertook a retrospective 

study,100 following investigations within an Australian regional health system. The study 

used and modified the U.S. Department of Veteran Affairs action hierarchy (AH) to 
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categorize recommendations as strong, medium, or weak and concluded that only a 

small number of recommendations were strong and the most common types of 

recommendations involved reviewing or enhancing policies/guidelines/documentation 

as well as training and education.100 It is important to note that these issues extend 

beyond health care. Indeed evidence suggests that a lack of guidance and a plethora of 

other sociotechnical factors impede the generation, implementation, and evaluation of 

recommendations across safety investigations in contexts such as rail, maritime, and 

nuclear.9,15 

 

3.3 Recommendation Generation Within Local Health Care Investigations 

Despite the centrality of incident investigation and recommendation generation within 

patient safety policy globally, there is a surprising lack of understanding about what 

actually happens in local health care settings with respect to this important activity. In 

particular, there is a lack of empirical focus and consensus about recommendation 

generation by people conducting investigations at a local health care organization 

level.12,157 This review therefore aims to examine the extant empirical knowledge about 

this issue. We have focused on hospital settings rather than primary/community care 

because of the fundamentally different ways in which care is delivered and case mix,226 

as well as the relatively lower level of incident reporting and relevant published 

literature in primary care.36,226,227 

3.4 Scoping Review Aims 

The purpose of this review was to consider the following questions: 

1. What approaches to incident investigation are used before the generation of 

recommendations? 

2. What are the processes for generating recommendations after a patient safety 

incident investigation? 

3. What are the number and types of recommendations proposed? 

4. What criteria are used, by hospitals or study authors, to assess the quality or 

strength of recommendations made? 
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3.5 Methods 

We conducted a scoping review, following the preferred reporting items for systematic 

reviews and meta-analyses extension for scoping reviews guidance.228 

3.5.1 Sources and Searches 

Searches were performed on February 28, 2019, and January 30, 2021, using MEDLINE, 

EMBASE, PsychINFO, and CINAHL. Search terms were iteratively developed to capture 

the key phases of incident investigation including terms for the incident, investigation, 

and subsequent recommendations (see appendix 2 for search terms, page 197). 

Searches were restricted to English language and studies published since 1999, when 

the Institute of Medicines’ seminal report, To Err Is Human, was published,2 prompting 

greater focus on patient safety. 

3.5.2 Study Selection 

The aim of this review was to examine the routine investigation and recommendation 

generation processes that occur in hospitals. 

 

Studies were included if they reported on a series of incidents occurring in the hospital, 

which were chosen for investigation by hospital-based staff, who also generated 

subsequent recommendations. Studies reporting on incidents from any clinical context 

or level of harm were included. 

Studies were excluded if they reported data from the following: 

1. Community, primary care, or primarily mental health care 

2. Investigations/recommendations carried out or proposed outside of a hospital, 

for instance, by an external research team or regional organization 

3. Investigations primarily carried out for the purposes of research 

4. Not published/peer-reviewed (e.g., conference papers) 

Searches yielded 15,010 articles. The article title and abstracts were reviewed by W.L. 

Random samples of 5% (n = 720) were screened independently by both J.O.H. and R.L. 

to check congruence. A total of 246 articles were selected for full-text review. Full-text 
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screening was undertaken by W.L., with 10% independently screened by each of J.O.H. 

and R.L. (n = 20). Any discrepancies were discussed and resolved between authors. 

Eleven articles met the inclusion/exclusion criteria (all agreed with W.L., J.O.H., and 

R.L.) and contributed to the review (Fig. 3.1). Regular meetings with the other author 

(C.V.) allowed discussion of article eligibility. 

FIGURE 3.1: PRISMA-ScR flow diagram for study selection. 

 

 

 

3.5.3 Data Extraction and Quality Assessment 

The purpose of the review was to examine the nature of recommendations proposed 

within hospitals, which was not the primary aim of all the included studies, but those 

included did contain empirical data on recommendations. 
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We assessed study quality using the Quality Assessment for Diverse Studies (QuADS) 

tool.229 This tool is a well-cited approach to assessing the quality of methodologically 

heterogeneous studies, which demonstrates reliability and validity.229,230 After 

discussion of the application of the tool and relevance of quality scoring by all the 

authors, W.L. reviewed and scored all included articles. A random sample (n = 4 [36%]) 

of studies were independently reviewed and scored by J.O.H. and R.L., with 

disagreements resolved with discussion. 

 

3.5.4 Data Synthesis and Analysis 

To address research questions 1, 2, and 4, we undertook content analysis of the 

included studies using 4 stages; decontextualization, recontextualization, 

categorization, and compilation.231 First, authors read and made themselves familiar 

with the included studies before extracting “meaning units” of text relevant to answering 

the aims of the review (decontextualization). After extraction of meaning units, the 

remaining article text was checked for further relevant content (recontextualization). 

Next the extracted meaning units were split into specific areas relevant to each 

research question; the word count was reduced without losing the meaning/content 

(categorization). The research questions were answered by condensing the extracted 

text using the original study terms and language, as well as providing numerical counts 

of how often content was reported across the studies. 

To address research question 3, we used the AH, proposed by the U.S. Veteran Affairs 

National Center for Patient Safety to categorize the recommendations extracted from 

included studies.97,100,101,182,183 Recommendations from the included studies were 

discussed by all the authors across 2 meetings and assigned to the core categories of 

the AH, then counted, to report frequency. If, after discussion, it was felt that a 

recommendation or category of recommendations did not fit into one of the AH 

categories, a new category was created and agreed. 
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3.6 Results 

The characteristics of included studies (n = 11) are summarized in Table 3.1. Included 

studies contained 4680 recommendations from 2818 investigations carried out across 

171 hospitals. 

3.6.1 Country of Origin 

Included studies were conducted in the United States (n = 4), the United Kingdom (n = 

2), and Australia (n = 2), with one each from the Netherlands, Brazil, and Hong Kong. 

3.6.2 Clinical Context and Incident Harm 

Studies reported data from across all clinical specialties (n = 6), pharmacy/medication 

(n = 1), anesthesia and intensive care (n = 2), and pediatric care (n = 2). Incidents 

reported within studies varied in their type (e.g., delay in care, fall, dispensing of 

medication) and resulting harm (see Table 1 for more detail). 

3.6.3 Quality Assessment 

The included studies demonstrated an average QuADS score of 56% (range, 26%–69%) 

Five of 11 studies lacked theoretical underpinning such as the discussion of an accident 

causation model. Half of the studies did not report, in sufficient detail, the justification 

of sampling or selection of data collection tools. Six studies had no evidence that 

research stakeholders had been involved in their planning or conduct. Four studies had 

limited or no discussion of their strengths or limitations. No studies were excluded 

based on quality. 
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Table 3.1 Included studies summary table 

Author 
(year) 

R
ef

er
en

ce
 n

o 

Country Clinical 
context 

N
o 

of
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os
pi

ta
ls

 

N
o.

 o
f i

nc
id

en
ts

 
an

al
ys

ed
 

Types of 
incident(s)/incident(s) 
relating to 

Levels of 
harm of 
investigated 
incident(s) 

N
o.

 o
f 

re
co

m
m

en
da

ti
o

ns
 

How are 
recommendations 
categorised? 

Corwin 
(2017) 

95 United 
States of 
America 

Intensive 
care 

47 70 Delay in care; medication; 
medical procedure; 
equipment failure; removal of 
lines, catheters, tubes, 
drains; transfusion, 
elopement; discharge; 
suicide attempt; fall; 
airway/ventilation 

Incidents 
causing 
harm only 

276 Categories 
developed by 
authors based on 
included 
investigations 
recommendations 

Figueiredo 
(2018) 

96 Brazil Tertiary 
general 
hospital 

1 1316 Drug supply chain; Fall; 
Pressure ulcer ; Other skin 
lesions; Surgical procedure 
(relation with laterality); 
Transfusion process; 
Unplanned withdrawal of 
catheter, drain, tube or 
catheter; Identification of 
patient; Loss of sample; 
Bruise; Extravasation; Delay 
in exam/procedure 
completion; Prolonged 
fasting; Failure to release the 
technical report; Evasion; 

No harm 
and harm 
incidents 
included 

1326 Categories 
developed by 
authors based on 
included 
investigations 
recommendations 
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Technical or 
equipment/material handling 
failure; Failure to identify 
material/instruments; 
Related to childbirth; 
Nutritional therapy; 
Healthcare related infection; 
Failure during technique, 
procedure or transportation; 
Death and Others 

Hamilton 
(2019) 

97 Australia Hospitals / 
Paediatric 

16 42 Delayed diagnosis; delayed 
recognition or response to a 
deteriorating patient; 
procedural adverse event; 
patient identification or 
procedure mismatching; 
medication adverse event; 
delayed definitive treatment; 
unexpected death/event 
following hospital 
presentation or admission; 
testicular torsion delayed 
diagnosis or management 

Incidents 
causing 
harm only 

150 US Department of 
Veteran Affairs’ 
criteria, or ‘action 
hierarchy’ (VA 
Action Hierarchy) 

Hibbert 
(2018) 

100 Australia Hospitals in 
region 

36 227 Clinical process/procedure; 
falls; behaviours; problems 
with diagnosis; problems with 
procedures or interventions; 
wrong patient/body part; 
inpatient suicide; retained 
instruments/other; gas 

Incidents 
causing 
harm only 

1137 US Department of 
Veteran Affairs’ 
criteria, or ‘action 
hierarchy’ (VA 
Action Hierarchy) 
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embolism; ABO incompatible 
blood transfusion; 
medication error; maternal 
death; wrong infant 
discharged 

Irwin 
(2011) 

93 United 
Kingdom 

Hospitals in 
region / 
Pharmacy 

23 573 Dispensing of medications No harm 
and harm 
incidents 
included 

251 Categories 
developed by 
authors based on 
included 
investigations 
recommendations 

Kellogg 
(2017) 

99 United 
States of 
America 

Academic 
Medical 
Centre 

1 302 Procedure complication; 
cardiopulmonary arrest; 
neurological deficit; retained 
foreign body; 
pulmonary/arterial embolus; 
birth complication; 
medication administration 
error; incorrect 
procedure/study; sepsis; 
wrong-site 
surgery/procedure; 
devastating illness; 
myocardial infarction; 
haemorrhage/haematoma; 
arrhythmia; unknown cause 
of death; adverse medication 
event; compartment 
syndrome; fall, inpatient; 

No harm 
and harm 
incidents 
included 

499 Categories 
developed by 
authors based on 
included 
investigations 
recommendations 
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event proximate to discharge; 
self-harm; electrolyte 
disturbance; assault, 
inpatient; bowel perforation; 
equipment failure; sleep 
apnoea; ventilation 
complication 

Kwok 
(2020) 

101 Hong 
Kong 

Hospitals in 
region 

43 214 Surgery/interventional 
procedure involving the wrong 
patient or body part; retained 
instruments or other material 
after surgery/interventional 
procedure; ABO 
incompatibility blood 
transfusion; intravascular gas 
embolism resulting in death 
or neurological damage; 
death of an inpatient from 
suicide; maternal death or 
serious morbidity associated 
with labour or delivery; infant 
discharged to wrong family or 
infant abduction; other 
adverse events resulting in 
permanent loss of function or 
death; medication error 
which could have lead to 

No harm 
and harm 
incidents 
included 

760 US Department of 
Veteran Affairs’ 
criteria, or ‘action 
hierarchy’ (VA 
Action Hierarchy) 
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death or permanent harm; 
patient misidentification 
which could have led to death 
or permanent harm 

Morse 
(2012) 

182 United 
States of 
America 

Paediatric 
hospital 

1 20 Medication event; delayed 
identification of clinical 
deterioration; equipment 
failure; enteral feeding via 
central line; breast milk 
event; unsterile surgical 
equipment; inappropriate 
patient behaviour in the "play 
room"; significant tissue 
injury; name change patient 
identification; readmission 
event; wrong site MRI under 
general anaesthesia 

No harm 
and harm 
incidents 
included 

78 US Department of 
Veteran Affairs’ 
criteria, or ‘action 
hierarchy’ (VA 
Action Hierarchy) 

Robbins 
(2020) 

232 United 
Kingdom 

University 
Hospital 

1 22 No details Incidents 
causing 
harm only 

101* Hierarchy of 
intervention 
effectiveness 
(people versus 
system focused) 
(Cafazzo 2012) 

Van der 
Starr 
(2014) 

233 The 
Netherla
nds 

Neonatal / 
Paediatric 
intensive 
care 

1 17 Medication errors; 
procedural; unanticipated 
death, unanticipated 
resuscitation; nursing care 

No harm 
and harm 
incidents 
included 

84 Factors influencing 
clinical practice 
devised by Vincent 
et al (2000) 
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Zeng 
(2016) 

94 United 
States of 
America 

Hospital 1 15 Reported most common: 
communication failure 
between team members; 
tasks to automate for 
dosimetry; simulation issues; 
IT system failures; scheduling 
issues. 

No harm 
and harm 
incidents 
included 

18 Categories 
developed by 
authors based on 
included 
investigations 
recommendations 

TOTAL   171 2818   4579   
*lacked detail to enable categorisation, therefore not included in table 3 
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3.6.4 RQ1) Approaches to Incident Investigation Used Before the Generation of 

Recommendations 

Nine studies reported using root cause analysis (RCA),94,95,97,99,100,101,182,232,233 3 used both 

RCA and the London Protocol,94,100,233 and the remaining 2 used no specific tool or 

method.93,96 Four studies reported that a team of 2 to 8 staff (physicians, nurses, and 

managers) undertook the investigation,94,99,101,233 and 2 reported specific investigator 

training.232,233 The remaining studies did not provide these details. 

As part of the investigation process, 3 studies reported interviewing staff,94,99,233 one of 

which specified that incidents were reconstructed from a median of 6 interviews (n = 3–

15).233 One study reported that parents of children involved in incidents were 

interviewed “if felt to be useful,” and this occurred in 2 of 17 incidents.233 

Four studies reported on the time spent undertaking investigations. This was highly 

variable, ranging from 3 to 90 hours.94,182,232,233 Three studies reported that investigations 

should be completed within a set period of time, ranging from 30 to 60 days,95,99,101 

although they did not specify if this was from when the incident occurred or was 

reported, or the decision to investigate was made. 

 

3.6.5 RQ2) The Processes for Generating Recommendations After A Patient Safety 

Incident Investigation 

None of the included studies reported using specific tools or methods for 

recommendation generation. One article reported that staff and parents were invited to 

suggest recommendations, whereas none of the remainder reported this kind of 

stakeholder involvement.233 Eight studies proposed that recommendations should 

prevent incident recurrence94,95,97,99-101,232,233 and eliminate, mitigate, or reduce a risk, 

hazard, or “root causes.”95,99,101,232 No purpose or aim for recommendations was stated 

in the remaining 3 studies. 
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3.6.6 RQ3) The Number and Types of Recommendations Proposed 

A variety of terms were used to describe the recommendations generated after 

investigations. We present these terms in Table 3.2, but because the terms were not 

clearly defined within the studies, we were not able to determine differences or 

similarities and have therefore reported them as written. A total of 4579 

recommendations were extracted from 10 included studies (Table 3.3), with an average 

of 3.7 (1–5) per investigation. Recommendations were not extracted from the 11th 

included study because of insufficient detail to enable categorization.232 Six studies 

assigned recommendations to predetermined categories based on (i) the U.S. 

Department of Veteran Affairs’ criteria or AH,97,100,101,182 (ii) factors influencing clinical 

practice devised by Woloshynowych et al,107,233 or (iii) the “hierarchy of intervention 

effectiveness” (people versus system focused).232 The remaining 5 studies developed 

their own categories based on analysis of their included recommendations.93-96,99 

 

Table 3.2 Terms used to describe the recommendations following investigations 

 Frequency Study reference 
Recommendations  
 

5 
 

Hibbert(2018), Hamilton(2019), 
Kwok(2020), Corwin(2017), Van der 
Starre(2014) 

Action(s) 
 

5 
 

Kwok(2020), Corwin(2017), 
Figueiredo(2018), Kellogg(2017), 
Robbins(2020) 

Action plan(s)  
Corrective actions/action plans 
Solutions 
Process improvements 
Interventions 
Risk reduction strategies/measures  
Preventative measures 
Recommended actions 
Managerial responses 
Error management strategies 
Risk controls 
Process improvement projects 

2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Morse(2012), Zeng(2016) 
Morse(2012), Robbins(2020) 
Kellogg(2017), Robbins(2020) 
Zeng(2016) 
Irwin(2011) 
Morse(2012) 
Van der Starre(2014) 
Corwin(2017) 
Irwin(2011) 
Irwin(2011) 
Van der Starre(2014) 
Zeng(2016) 

 

Education or training represented the most common recommendation (27.2% [n = 

1257]), followed by new procedure/memorandum/policy (15% [n = 676]), change of 
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process or routine (10.7% [n = 500]), and adjustment/improvement to policy or 

guideline (6.7% [n = 306]). Fourteen percent of the extracted recommendations were 

too vague or unclear to categorize. Table 3.3 shows the full breakdown of 

recommendations by category. Recommendation categories 1 to 26, in Table 3.3, are 

from the AH,97,100,101,182 and categories 27 to 36 are those proposed by the study authors. 

Six hundred fifty-six recommendations were categorized as “vague/unclear” either by 

the authors of the included studies or authors of this review during analysis. Examples 

of vague/unclear recommendations included “Medication incident action plan 

implemented” (n = 3)(Irwin 2011); “policy, procedure and process actions” (n = 5);95 and 

“provide counseling” (n = 280).96 

Table 3.3 Recommendations extracted from included studies 
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1 Standardize on equipment or process 66 2.0% 1.4%  

2 Architectural/physical plant changes 60 1.8% 1.3%  

3 Tangible involvement by leadership 44 1.3% 1.0%  

4 New devices with usability testing 23 0.7% 0.5%  

5 Engineering control (forcing function) 16 0.5% 0.3%  

6 Simplify process 14 0.4% 0.3%  

Total Strong 223 6.8% 4.9%  

M
ed

iu
m

 

7 Adjust or improve a policy or guideline 306 9.4% 6.7%  

8 Enhanced documentation or communication 170 5.2% 3.7%  

9 Audit undertaken 149 4.6% 3.3%  

10 Checklist or cognitive aids 90 2.8% 2.0%  

11 Software enhancements or modifications 69 2.1% 1.5%  

12 
Analyse/inspect/review use or appropriateness 
of equipment 37 1.1% 0.8% 

 

13 Review rostering/appropriateness of staff mix 32 1.0% 0.7%  

14 Increase in staffing/decrease in workload 17 0.5% 0.4%  

15 Standardized communication tools 12 0.4% 0.3%  

16 

Education using simulation-based training, 
with periodic refresher sessions and 
observation 13 0.4% 0.3% 

 

17 Redundancy 9 0.3% 0.2%  

18 Eliminate/reduce distractions 9 0.3% 0.2%  
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19 New [clinical] team 5 0.2% 0.1%  

20 Eliminate look- and sound-alikes 1 0.0% 0.0%  

Total Medium 919 28.2% 20.1%  

W
ea

k 

21 Training 1257 38.5% 27.5%  

22 New procedure/memorandum/policy 676 20.7% 14.8%  

23 
Meeting to discuss event/staff made aware of 
event 105 3.2% 2.3% 

 

24 
Staff asked to provide written reflective 
statement or staff informed/notified/warned 30 0.9% 0.7% 

 

25 Double checks 27 0.8% 0.6%  

26 Warnings 25 0.8% 0.5%  

Total Weak 2120 65.0% 46.3%  

    Total categorised within AH 3262 100.0%    

ne
w

 c
at

eg
or

ie
s 

27 Vague/unclear 656   14.3%  

28 Change of process/routine 500   10.9%  

29 Additional study/analysis 121   2.6%  

30 Risk assessment/management/risk register 12   0.3%  

31 Supervision 12   0.3%  

32 

Involvement of external organisation (external 
investigating or contacted as part of 
investigation) 10   0.2% 

 

33 New staff role 1   0.0%  

34 Purchase new equipment 3   0.1%  

36 Adjustments to team expertise/make-up 2   0.0%  

Total recommendations within new categories 1317  28.8%  
Total recommendations extracted 4579   100.0%  

 

3.6.7 RQ4) Criteria Used to Assess the Quality or Strength of Recommendations 

Made 

Two of 11 articles reported that the original internal hospital investigations made 

judgments of recommendation “quality” or “strength”.94,95 One study reported that the 

hospital prospectively tagged incidents to identify trends and therefore monitor for 

process improvements, although it did not report any data in relation to this.94 Another 

study reported that implemented action (n = 277) effectiveness was rated by local 

managers as “much better” (47.4%), “better” (37.0%), “same”(7.4%), “worse” (0%), or 

not reported or measured (8.2%).95 Although none the studies provided comprehensive 

data on incident recurrence, one study reported that similar incidents did reoccur 

despite multiple investigations.99 
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Included studies, in secondary analysis, used a range of terms or phrases to “judge” 

recommendations as follows. 

• Effectiveness (Hibbert et al,100 Kwok et al,101 Corwin et al,95 Figueiredo et al,96 

Kellogg et al,99 van der Starre et al,233 Robbins et al232) 

• Strength (Hibbert et al,100 Morse and Pollack,182 Hamilton et al,97 Kwok et al,101 

Kellogg et al99) 

• Whether implemented (Morse and Pollack,182 Hamilton et al,97 Corwin et al,95 

Kellogg et al,99 van der Starre et al233) 

• Aimed at system level improvements or modifying processes (Morse and 

Pollack,182 Kwok et al,101 Kellogg et al99) 

• Likelihood they would prevent incident recurrence (Morse and Pollack,182 Kellogg 

et al,99 van der Starre et al233) 

• Quality (Morse and Pollack,182 Robbins et al232) 

• Sustainability (Hibbert et al,100 Kellogg et al99) 

• Efficacy (Hamilton et al97) 

• Innovation (Robbins et al232) 

• Level of impact (Morse and Pollack182) 

In 8 of 11 studies, authors discussed their approach to judging 

recommendations.95,97,99,100,101,182,232,233 Four studies judged recommendations as strong, 

intermediate, or weak based on the AH with some variations in the category 

descriptions and/or addition of further categories.97,100,101,182 One study referenced a 

“Model of Sustainability and Effectiveness in RCA Solutions,”99,234 WHEREAS another 

reported effectiveness of recommendations according to the “Hierarchy of Intervention 

Effectiveness,” which proposes that “system-focused changes have greater 

impact”.232,235 One article commented on recommendation likelihood of preventing 

incident recurrence,233 based on a classification of recommendation strength (weak, 

medium, strong) proposed by the New South Wales Root Cause Analysis Review 

Committee.148 
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3.7 Discussion 

To the author’s knowledge, this review represents the first review of the extant empirical 

evidence for the practice of generating recommendations in hospitals, specifically 

examining how and what recommendations were generated, as well as the way in which 

their effectiveness was judged. This process is central to the efforts to improve patient 

safety and health care quality globally. Our review highlights the paradoxical situation 

that, despite the ubiquity of recommendation generation, very little is known about it in 

practice. Our findings suggest that, although RCA dominates as the approach to 

investigation, there are no specific tools or approaches used to generate 

recommendations. Recommendations focus on training or adding or improving policies. 

In other words, recommendations largely focus on staff knowledge and skills. There is a 

lack of agreement in the literature on how effectiveness of recommendations should be 

judged, meaning that there is very little understanding of what makes a “good” 

recommendation. These findings raise some important issues, which we will address in 

turn. 

 

3.7.1 Recommendation Generation Is Confused and Unclear 

The variety of terms used to describe recommendations (Table 3.2) and lack of 

consensus for categorization suggests differences in vision and purpose at best, and 

confusion and disagreement at worst. Although this review provides some steer in 

terms of the espoused investigation techniques, the actual process of how investigation 

outcomes result in specific recommendations remains opaque. We found that, beyond 

the investigators, there are committees or teams within hospitals as well as within local 

or regional organizations that review investigations and their findings; although what 

role these groups had in selecting or modifying recommendations is unclear. Studies in 

the wider literature have attempted to explore this process in practice. Braithwaite et al 

found a number of challenges to RCA such as time constraints, lack of resources, and 

unwilling colleagues.147 Another study suggested that recommendations may actually 

be related to other ongoing improvement work; that is, the incident was used to support 

existing agendas rather than to generate new findings.174 Furthermore, an ethnography 
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of investigations identified attempts by investigators to manage scrutiny and maintain 

reputations, and concluded that a failure to appreciate the complex organizational 

agendas as well as social and political influences on recommendation generation 

would likely hamper improvements in patient safety.159 Beyond health care, studies of 

investigations from other domains, such as nuclear and rail, have demonstrated that 

the design of approaches to investigation and associated manuals lack emphasis or 

detail on the generation and evaluation of recommendations.15 Another cross-domain 

study identified that there are a large number of cognitive, political contextual factors 

that influence the investigation and recommendation generation process, such as cost-

benefit analysis, willingness of stakeholders to engage, or the experience or knowledge 

base of the investigator.9 Collectively, these studies suggest that the generation of 

recommendations is likely to be a highly complex sociopolitical process with many 

stages and influences.12,147,156,159,174 New approaches and tools for recommendation 

generation179,180,181,236 are more likely to be successful if adapted and designed relative to 

the unique and complex context of health care.213,237 Further research to understand the 

reality of the movement from investigation to recommendation generation is therefore 

important. 

 

3.7.2 Recommendations Are Classified as Weak and Lack System Focus 

This review identified that less than 7% of the extracted recommendations might be 

considered “strong” or system-focused, such as standardizing equipment, architectural 

changes, or simplifying processes. Our findings provide further evidence for the 

continued tendency for “weaker” recommendations that focus on improving 

individuals’ behavior and practice, rather than the wider system deficiencies that 

contribute to incidents. This tendency, shown in numerous studies from across the 

globe,10,238-242,243-245 suggests explanatory reasons beyond national culture or specific 

differences in health care systems and is completely at odds with health care policy 

and safety research.107,148,183 Furthermore, it would suggest that, globally, health care 

organizations may have some way to go toward achieving a more just culture, with this 

focus on weaker individual-focused recommendations both reflecting this and serving 

to reinforce it.87 
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Root cause analysis and frameworks, used to support investigation, have themselves 

been identified as narrowing the view of causation12 or giving greater attention to 

causative factors relating to individuals.144 With a tendency for investigations to identify 

individual factors,144 it is perhaps not surprising that recommendations are targeted at 

the same level. Other reasons for a lack of system-level recommendations include lack 

of investigator training, expertise,10 or health care–tailored guidance,107 and difficulty in 

designing and implementing at the system level.184,237 This review highlights the 

continued predominance of RCA, despite the growing number of alternatives that might 

broaden investigations and identify a wider range of contributory factors and 

subsequent recommendations.153,246-249 

 

3.7.3 It Is Not Clear How to Judge Recommendations 

Although the focus of recommendations at the weaker individual level has been widely 

challenged, a further compounding problem with recommendation generation is the 

lack of agreement on how to judge their effectiveness and what makes a “good” 

recommendation. The range of terms, in our included studies, such as “strength,” 

“quality,” “sustainability,” and “implementability,” indicates the complex nature of 

judging recommendations. Our review found 2 broad approaches: (i) the use of 

predefined hierarchies of recommendation effectiveness and (ii) assessing the 

effectiveness of recommendations over time. 

Starting with hierarchies, this review demonstrates not only their widespread use but 

also variety and variation.10,100,101,148,182,183,234,235,250,251 These hierarchies, largely originating 

from non–health care settings,237,252 are used in health care with minimal empirical 

evidence.234 They generally propose that recommendations targeted at the individual 

level (e.g., training and reminders) are weaker than those at the system level (e.g., 

equipment design). Before this review, there have been challenges of the use of 

hierarchies to predict recommendation effectiveness,236,237 with arguments that 

recommendations should be judged on how well they align with the identified risks and 

context,181 their likelihood of effecting necessary change,253 or level of system targeted 

for change.236 Our review suggests that hierarchies may not yet be widely used in 
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practice, but with the growing number of variations and lack of consensus, they have 

the potential to cause confusion for hospital safety teams looking to adopt evidence-

based approaches. Beyond the need for empirical evaluation of these options, we 

suggest that future research will also need to consider the practical application of these 

in health care. 

The second approach to judging recommendation effectiveness seems to be “post-hoc” 

measures, more specifically assessing what difference is made to processes and 

outcomes, as well as future incident occurrence. In problem solving, determining the 

effectiveness of solutions is a key step.252 There is a surprising absence of post-hoc 

measures reported within the included studies, with none of the included studies 

comprehensively reporting the rates of incidence recurrence. With “the prevention of 

incident recurrence” being the most commonly quoted reason for incident 

investigation, it is of note that these data are lacking within this review, as well as the 

wider literature.12,107,156 

Beyond this review, numerous studies have indicated that incident reporting systems 

(key for incident identification) only detect a minority of incidents that actually occur, 

and this number may be even lower for incidents resulting in harm.32,63,73 Incident 

recurrence may be a poor marker of investigation success, if reporting remains 

unreliable. We contend that more research is needed to consider specifically what 

measures are appropriate for measuring recommendation or investigation 

effectiveness. 

Although Reasons’ organizational accident model is central to much of health care 

investigation practice,87,107 the included studies demonstrate a lack of translation of the 

complexity and nuance of the original model. For instance, the recommendations 

largely focus on reducing error rates rather than putting in place defences to more 

broadly improve system safety and quality or reduce the impact of an error if it does 

occur. The studies included within this review provide no evidence that carrying out 

investigations and generating recommendations improve the quality or safety of care. 

Furthermore, there seems to be little consideration of the potential negative 

consequences of recommendations themselves. 
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3.8 Limitations 

Despite the volume of incident reporting and investigation within health care, there is a 

relative lack of peer-reviewed research with empirical data from “real-world” hospital 

investigations. Relevant studies may have been excluded if there was ambiguity as to 

whether they reported data from usual practice within hospitals, as this was the focus 

of the review. Because of the lack of studies exploring the specific aims of this review, 

the included study’s aims were not necessarily aligned with the aims of the review, 

rather relevant empirical data were extracted. Many of the included studies do not 

report the entire investigation process in detail or the effect of recommendations, which 

has impacted our ability to answer some of the review questions. It was not possible to 

analyse recommendations at the incident level, which would have allowed us to identify 

the proportion of recommendations at the individual and system levels. We recognize 

that this would be an important area for future research. Because we have focused on 

internal hospital investigations, as opposed to those at a regional or national level, there 

is a chance that this is one reason there are less observed recommendations targeting 

those contributory factors or organizations external to the hospital; internal hospital 

investigations may be more likely to focus on what they perceive they can change.9 This 

review has focused on the generation of recommendations, but no assumption is made 

that “good” recommendations will necessarily improve safety. Implementation of 

recommendations and the challenges and barriers is another important factor to 

consider but was beyond the scope of this review. 

 

3.9 Conclusions 

The aim of this review was to explore hospitals’ approaches to incident investigation, 

recommendation generation, the types of recommendations proposed and how their 

effectiveness is judged. Although RCA dominates as the approach to investigation, how 

recommendations are selected remains unclear. Recommendations are generally 

classified as weak, focusing on improving individuals’ skills, knowledge, and 

understanding so as to change behaviour rather than addressing deficiencies in the 

systems in which staff work. Our review demonstrates a lack of evidence and 
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consensus regarding how recommendations should be judged for effectiveness. We 

argue that greater clarity is needed in terms of the purpose of investigations and the 

language used to describe them. Furthermore, empirical work needs to explore and 

explicate how to generate appropriate recommendations, as well as how these 

approaches are adopted within the complex sociotechnical context of health care. 

Finally, we suggest that, although incident investigations remain foundational to patient 

safety measurement and improvement, more enquiry is needed about their 

effectiveness or impact. The generation of recommendations themselves is only one 

step in the process. Both policy and practice will also need to engage with the growing 

body of literature and adopt a more evidenced-based approach to investigation and 

recommendation selection. 
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Chapter 4: (Study 2) Investigators are human too: outcome bias and perceptions of 

individual culpability in patient safety incident investigations 

Published: Lea W, Budworth L, O'Hara J, Vincent C, Lawton R. Investigators are human 

too: outcome bias and perceptions of individual culpability in patient safety incident 

investigations BMJ Quality & Safety Published Online First: 10 February 2025.   

Available online at: https://qualitysafety.bmj.com/content/early/2025/02/09/bmjqs-

2024-017926 

4.1 Abstract 

Background: Healthcare patient safety investigations inappropriately focus on 

individual culpability and the target of recommendations is often on the behaviours of 

individuals, rather than addressing latent failures of the system. The aim of this study 

was to explore whether outcome bias might provide some explanation for this. 

Outcome bias occurs when the ultimate outcome of a past event is given excessive 

weight, in comparison to other information, when judging the preceding actions or 

decisions. 

Methods: We conducted a survey in which participants were each presented with three 

incident scenarios, followed by the findings of an investigation. The scenarios remained 

the same, but the patient outcome was manipulated. Participants were recruited via 

social media and we examined three groups (general public, healthcare staff and 

experts) and those with previous incident involvement. Participants were asked about 

staff responsibility, avoidability, importance of investigating and to select up to five 

recommendations to prevent recurrence. Summary statistics and multilevel modelling 

were used to examine the association between patient outcome and the above 

measures. 

Results: 212 participants completed the online survey. Worsening patient outcome was 

associated with increased judgements of staff responsibility for causing the incident as 

well as greater motivation to investigate. More participants selected punitive 

recommendations when patient outcome was worse. While avoidability did not appear 

to be associated with patient outcome, ratings were high suggesting participants always 
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considered incidents to be highly avoidable. Those with patient safety expertise 

demonstrated these associations but to a lesser extent, when compared with other 

participants. We discuss important comparisons between the participant groups as 

well as those with previous incident involvement, as victim or staff member. 

Interpretation: Outcome bias has a significant impact on judgements following 

incidents and investigations and may contribute to the continued focus on individual 

culpability and individual focused recommendations observed following investigations. 
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4.2 Introduction 

Globally, efforts to improve patient safety have relied heavily on the retrospective 

investigation of patient safety incidents.3 This approach is founded on an interpretation 

of safety theory, which proposes that errors are multifactorial in nature and that 

identifying and addressing organisational latent failures through investigation and 

generating recommendations will reduce future recurrence.87,107 

Recent publications10,12,100,238-242,244 including our own review254 have identified that the 

overwhelming majority of recommendations developed following incident 

investigations would be categorised as ‘weak’ according to the framework developed by 

Hibbert and colleagues.100 Rather than addressing latent failures of the system (eg, 

design of equipment), the target of recommendations is most often on the behaviours 

of individuals, such as reminders, writing or rewriting policies and (re-)training staff. The 

patient safety movement has struggled to shift the focus from people to systems; and 

this may be a reason why we are still not ‘learning’ from patient safety investigations and 

therefore not reaping the benefits of careful analysis.12,156,255 In fact, it is now 

acknowledged that investigations can, themselves, compound or add harm to those 

involved or affected by the incident, investigation or subsequent recommendations.256 

To address these problems, we need to better understand the flaws in the incident 

investigation process itself. 

There has long been evidence that our judgements (attributions) of individual 

responsibility or culpability are driven by the outcome of an accident or adverse 

event.190,191 In other words, the same behaviour (parking on a slope without putting the 

handbrake on) is judged more harshly when the outcome is bad (the car moves and runs 

someone over), than when the outcome is not (the car does not move or moves but no-

one is harmed). While the original studies of this bias were conducted within the field of 

road traffic accidents or legal settings, subsequent studies in healthcare have 

demonstrated that our judgements, of staff actions and behaviours, are also influenced 

by what is known as ‘outcome bias’.192-195 Outcome bias involves evaluating an individual 

or procedure responsible for an outcome; the evaluation is considered biased when 

outcome information is given excessive weight.196,197 The above studies highlight an 

important issue that has largely been ignored within the policy and practice of 
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healthcare incident investigation—that those investigating, or even consulted as part of 

an investigation, are potentially influenced by psychological biases—they are human 

too. Outside of healthcare, it is suggested that the impact of bias is broad, effecting 

what information is collected and how the analysis is carried out, by and with whom.198 

Bias has the potential to cause an inappropriate focus on individual culpability, and 

narrow or skew the exploration and understanding of an incident’s causation.199 The 

impact of cognitive biases is further complicated by commonly held fallacies about 

their nature, for instance, that they only affect corrupt, malicious or incompetent 

individuals, that experts are ‘immune’, and that simply being aware of biases allows 

individuals to overcome their affect.198 

 

The purpose of this study was to examine the impact of outcome bias on the 

judgements and recommendations following hospital-based incident investigations. We 

also explore whether these biases might be reduced or eliminated through training or 

expertise in patient safety. We test the following hypotheses: 

Hypothesis 1: increasing outcome severity is associated with increased judgements of 

responsibility and avoidability. 

Hypothesis 2: increasing outcome severity is associated with increased judgements of 

the importance of investigation. 

Hypothesis 3: increasing outcome severity is associated with more recommendations, 

and more punitive recommendations. 

Hypothesis 4: expertise in patient safety will reduce outcome bias. 
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4.3 Methods 

4.3.1 Study design 

Using an experimental design, we developed and distributed an online questionnaire 

presenting three fictitious incident scenarios, along with the findings of an investigation 

for each (see appendix 3 for the scenarios(198) and appendix 4 for an example 

questionnaire(page 204)). The scenarios were based on real incidents and produced by 

WL, JOH, RL and CV who have a combined 86 years’ experience in patient safety 

research, systematic review of patient safety incidents and analysis of incident 

investigations and recommendations. While the scenarios remained the same, 

regarding the events leading up to the incident and the contributing factors identified by 

an investigation, across three conditions, we manipulated the outcomes for the patient 

((1) no/low harm, (2) severe harm, (3) death). Participants were presented with all three 

scenarios; one resulting in no harm, one severe harm and one that resulted in death 

(figure 4.1). The order in which scenarios were presented to participants was 

randomised, resulting in nine versions of the questionnaire, to mitigate order 

effects.257,258 Repeated measures within individuals were intentionally designed to 

enhance the statistical power of the study, compared with a purely between-subject 

design. By presenting each participant with all three outcome scenarios, we control for 

individual differences, thus reducing variability and increasing the precision of our 

estimates. This approach allows us to detect smaller effects with a given sample size, 

as each participant serves as their own control. 
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Figure 4.1 Participant scenario allocation. (G = no/low harm, A = severe harm, R = 

death) 

 

For each incident scenario, participants were asked to rate, on a 1–5 Likert scale, how 

responsible the involved healthcare professionals were in causing the incident (1=not at 

all, 5=entirely), how avoidable it was and how important an investigation of the incident 

was. Participants were also asked to select up to five (of a possible eight) 

recommendations to prevent incident recurrence. To verify that our manipulation of the 

outcomes was effective, we asked participants to identify the outcome of each scenario 

(no/low harm, severe harm or death) as they perceived it. 

 

4.3.2 Participants 

Participants were recruited via adverts shared on the social media platform Twitter/X. A 

link in the advert directed potential participants to the online questionnaire (appendix 

4). The first section of the questionnaire contained questions to establish suitability for 

the study, which participant group they belonged to, and to gain consent. The remainder 

of the questionnaire presented participants with scenarios 1–3, in a random order. 

Following each scenario, participants were asked to answer questions as detailed 
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above. While participants were not given the option to save progress and complete at a 

later time, there was no time limit on how long participants could take to complete the 

questionnaire. As no name or contact information was collected from participants, 

there was no follow-up for completion. 

Participants were recruited from three groups: (1) public, (2) healthcare staff, (3) people 

with expertise in patient safety or investigation of patient safety incidents. 

The group of people with expertise in patient safety/investigations were further divided 

into those who had a clinical background (clinical experts), and those from a non-

clinical background, such as researchers, policymakers or human factor engineers 

(non-clinical experts). Clinical expertise was defined as someone who had a 

background of working in healthcare (e.g., nurse, doctor, manager) and having gone on 

to complete at least 10 investigations, undergone patient safety or investigation training, 

and held a job role involving patient safety or investigation. Non-clinical expertise was 

defined as practical or academic job role involving patient safety or human factors in 

relation to incident investigation. WL and RL independently reviewed participants’ 

answers about professional background, training and involvement in investigations, in 

order to assign to an expertise category. WL and RL compared allocations, any 

unresolved disagreements, were discussed with a third author (JOH). 

 

4.3.3 Sample and setting 

Given the innovative nature of this research, precise effect size estimates were 

unavailable, complicating sample size calculation.30 31 However, drawing from similar 

studies,193-195 we conducted a power analysis considering plausible effect sizes (d=0.4) 

and variability. This analysis indicated that a minimum sample size of 150 would ensure 

sufficient statistical power and reliable results. 

 

4.3.4 Analysis of recommendation choice 

Following each scenario, participants were presented with eight recommendations; two 

punitive, followed by two weak, two medium and two strong, as defined by the action 
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hierarchy.100,251,254 The recommendations were drafted by WL and reviewed and modified 

by JOH, RL and CV (see appendix 3 for recommendations). As well as descriptive 

statistics for participant recommendation choices, a weighted recommendation score 

was used to produce a single number representing a participants’ recommendation 

choice. The recommendation score (RecScore) was calculated to represent degree of 

‘system-orientated’ versus ‘individual-oriented’ recommendation selections. The 

minimum possible score was −1, representing a choice of recommendations that could 

be considered punitive, and the maximum possible score was 3, representing a system-

focussed selection. RecScore was calculated as below: 

RecScore = ((n punitive x -1) + (n weak x 1) + (n of medium x2) + (n strong x3)) 
Total number of recommendations selected 

 

4.3.5 Statistical analysis 

In order to avoid assumptions about the equidistance of points in the Likert-Scale 

responses (responsibility, avoidability, importance of investigation), we produced both 

ordinal logistic regression models (results available on request) and multilevel linear 

models. Given the outcomes were similar, we opted to report the results of the linear 

models for simplicity. 

Given the nested design (repeated measures within individuals), multivariable linear 

mixed (multilevel) models (MLM) were used (fit via Lmer in R), with random intercepts 

specified for participants.259,260 We ran separate models for each outcome, namely, 

responsibility, avoidability, importance of investigating, number of recommendations 

(nRec) and recommendation score (RecScore). 

There is evidence to suggest that age and gender, which might alter cognition and 

attitudes, could be important confounding factors261-265 as well as the differences in the 

scenario ‘story’, and participant group. We also felt it reasonable to consider 

participants’ previous involvement in incidents as a potential confounder, as a victim, 

staff member involved or both. 
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For each outcome, we built three models with an increasing number of variables to 

account for these potential confounding factors: 

• Model 1—scenario outcome, participant age, participant gender. 

• Model 2—model 1 variables+scenario, participant group. 

• Model 3—model 2 variables+participant previous incident involvement 

(none/victim/staff member). 

 

As well as coefficient estimates, several statistics were produced from the models to 

evaluate model fit. These included (1) the intraclass correlation coefficient (ICC), 

providing an estimate of the proportion of total variance in each outcome that was 

attributed to the grouping structure in the data (ie, between participant differences), (2) 

R2Marginal, representing the proportion of variance explained solely by the fixed 

effects, disregarding the random effects: gauging how well predictors elucidate the 

outcome variable, excluding the multilevel structure’s consideration and (3) 

R2Conditional, representing the same as R2Marginal but also including the variance 

explained by the random effects. 

We also produced Bayesian Information Criterion (BIC) statistics, which allowed us to 

compare model fit between models specifying the same outcome (lower 

scores=better fit). Primarily these were used to gauge whether adding further predictors 

in model 2 or 3 improved model fit. Subgroup analysis was performed to calculate mean 

differences in responsibility ratings, nRec and RecScore between the participant 

groups. The correlation between designed scenario outcome and participant reported 

outcome was calculated to check the manipulation. Throughout the manuscript, we 

specified alpha at 5% (two tailed). 
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4.4 Results 

Two hundred and twelve participants completed the questionnaire (table 4.1), resulting 

in 636 observations (three observations per participant). Missing data were low, 41 of 

5936 data items (0.69%). Participants were mostly women (n=166, 78.3%) and had an 

average age of 44 (range 17–80, SD=13.6). Members of the public made up the largest 

group (n=100, 47.2%), followed by healthcare staff (n=71, 33.5%) and experts (n=41, 

19.3%; clinical 30; researcher 11). Approximately a third of participants had been a 

victim of a safety incident (either personally or a close relative) (n=63, 30.0%), or 

involved as a member of staff (n=70, 33.0%). A small proportion of participants had 

been both a victim and a member of staff involved in a safety incident (n=19, 9.0%). 

Table 4.1 Participant characteristics 

 n % 
Public 100 47.2% 

Healthcare Staff 71 33.5% 
Experts 41 19.3% 

   
Female 166 78.3% 

Male 45 21.2% 
Other/Non-binary 1 0.5% 

Previous Incident Involvement 
None 98 46.2% 

Victim 44 20.8% 
Healthcare Staff 51 24.1% 

Both 19 9.0% 
   

total 212  
 

4.4.1 Manipulation check 

Designed outcome severity was highly correlated with participant-reported severity 

(scenario 1: r=0.967, p<0.001, scenario 2: r=0.912, p<0.001, scenario 3: r=0.936, 

p<0.001). 
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4.4.2 Multilevel modelling 

When reporting results of MLM below, we refer to those obtained from the model with 

the lowest BIC, for each outcome. The difference between BIC values across the 

models was not significantly different and R2c values ranged from 40% to 54%. The ICC 

ranged from 26.8% to 50.9% across models indicating a significant degree of clustering, 

supporting the use of MLM. 

See appendix 5, page 210, for full model results. Across the models, there appeared 

to be no significant effects for the adjustment variables age or gender. There were 

significant effects for scenario (fall, X-ray, wrong dose) in all outcome variables; in other 

words, the details of the incident scenarios (eg, events and people involved) had effects 

on participants’ judgements and responses to all questions. Having been a victim of an 

incident (personally or close family member) had a significant effect on responsibility 

ratings ((β=0.50 (CI 0.20 to 0.83), p=<0.001) and importance of investigating ((β=0.31 (CI 

0.04 to 0.57), p=<0.001). Having been a staff member involved in an incident before 

appeared to have no significant effects on the outcome variables. 

4.4.3 Hypothesis 1: increasing outcome severity is associated with increased 

judgements of responsibility and avoidability 

This hypothesis was partly supported. As the outcome for the patient in the scenario 

became more severe, participants judged the staff involved in the incident as more 

responsible for causing it. This is demonstrated by the increasing responsibility rating 

means for no/low harm (2.99), severe harm (3.16) and death (3.25) in table 4.2. These 

means are adjusted for age, gender, scenario and participant group. Multilevel 

modelling demonstrated a significant association between outcome severity and 

responsibility ratings, the most significant difference noted between death and no/low 

harm ((β=0.26 (CI 0.11, 0.41), p≤0.001) (table 4.2 and appendix 5). 
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Table 4.2 Mean response ratings. by outcome and participant group, with 95% CIs 

Table 2 Mean Response Ratings By Outcome And Participant Group, With 95% Confidence Intervals 

  

Outcome Participant Group 

no/low-
harm 

Severe 
harm 

Death Public Staff 
Clinical 
Experts 

Non-clinical 
experts 

Responsibility 
2.99 
(2.78,3.20) 

3.16 
(2.95,3.37) 

3.25 
(3.04,3.46) 

3.67 
(3.46,3.88) 

3.39 
(3.17,3.61) 

2.82 
(2.48,3.16) 

2.66 
(2.11,3.2) 

Avoidability 
4.02 
(3.84,4.2) 

3.98 
(3.8,4.16) 

3.98 
(3.8,4.16) 

4.31 
(4.14,4.48) 

3.94 
(3.76,4.12) 

3.78 
(3.5,4.06) 

3.93 
(3.48,4.38) 

Importance of 
investigating 

4.09 
(3.92,4.27) 

4.48 
(4.3,4.65) 

4.73 
(4.56,4.9) 

4.43 
(4.26,4.6) 

4.54 
(4.36,4.72) 

4.39 
(4.11,4.67) 

4.37 
(3.93,4.82) 

Number of 
Recommendations 

3.63 
(3.4,3.86) 

3.56 
(3.34,3.79) 

3.83 
(3.6,4.06) 

3.82 
(3.59,4.04) 

3.92 
(3.68,4.16) 

3.44 
(3.07,3.81) 

3.53 
(2.94,4.11) 

Rec score 
2.04 
(1.94,2.13) 

1.97 
(1.87,2.07) 

1.96 
(1.86,2.06) 

1.84 
(1.71,1.96) 

1.81 
(1.71,1.91) 

2.07 
(1.91,2.24) 

2.23 
(1.99,2.47) 
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Participants were asked to rate avoidability of the incident. Findings in table 4.2 and the 

multilevel model show little difference in the ratings of avoidability for the different 

outcomes of low harm (4.02), severe harm (3.98) and death (3.98). All ratings were high, 

suggesting that irrespective of outcome, participants considered these incidents to be 

highly avoidable. 

 

4.4.4 Hypothesis 2: increasing outcome severity is associated with increased 

judgements of importance to investigate 

This hypothesis was supported. All ratings were above 4 on the five-point scale. 

However, when the outcome for the patient was death, the mean score for importance 

of investigation was 4.73 compared with 4.48 for severe harm and 4.09 for no/low harm. 

Multilevel modelling (appendix 5) confirmed a statistically significant association 

between outcome severity and importance of investigating, with the biggest difference 

observed between no/low-harm and death (β=0.63 (CI 0.50, 0.76), p=<0.001) (table 4.2 

and appendix 5). 

4.4.5 Hypothesis 3: increasing outcome severity is associated with selecting more 

recommendations and more punitive recommendations 

Participants were asked to select up to 5 recommendations per incident and 2452 

recommendations were selected across 636 incidents. There was no significant 

observed differences between the nRec selected for no/low harm incidents (average 

3.81, SD 1.05), severe harm (3.74, SD 1.21) or death (4.01, SD 1.05). While the models 

did demonstrate a statistically significant increase in nRec selected for death outcome 

versus no/low harm outcome, the difference was very small (β=0.20 (CI 0.02, 0.38), 

p=0.03), representing a fifth of a recommendation (table 4.3 and  appendix 5) 

Table 4.3 illustrates the types of recommendations selected, categorised as either 

punitive (n=154, 6.3%), weak (n=682, 27.8%), medium (n=910, 37.1%) or strong (n=706, 

28.8%), in terms of their likelihood of improving safety (see online supplemental 

appendix 1 for recommendations).100,254 It is important to highlight that punitive 

recommendations made up 8% of those selected when the outcome for the patient was 
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death, 6% for severe harm and 5% for no/lo harm, suggesting that punitive 

recommendations are more likely to be selected when the outcome for the patient is 

worse. 

Table 4.3 Number and types of recommendations selected 

  
Number of recommendations 
selected within each category   

average total 
recommendations 
selected by each 

participant 
Patient 
outcome 
severity 

Punitive 
(1+2) 

Weak* 
(3+4) 

Medium* 
(5+6) 

Strong* 
(7+8) Total 

Death 67 227 311 246 851 4.01 (sd 1.05) 
Severe harm 45 231 295 222 793 3.74 (sd 1.21) 
No/Low harm 42 224 304 238 808 3.81 (sd 1.14) 
              
total 154 682 910 706 2452   
  6.3% 27.8% 37.1% 28.8%    
* as defined by the action hierarchy (NPSF 2021).  

 

Multilevel modelling demonstrated that mean recommendation scores, across 

participants groups, reduced as the patient outcome became more severe, indicating a 

more individual-focus to recommendation choices. RecScore was lower when the 

outcome for the patient was death versus no/low harm and severe harm versus no/low 

harm, but the differences were not statistically significant ((β=−0.08 (CI −0.16, 0.00, 

p=0.057) and (β=−0.06 (CI −0.15, 0.02, p=0.137)). 

 

4.4.6 Hypothesis 4: expertise in patient safety will reduce outcome bias 

Our results suggest that those with non-clinical or clinical expertise in safety assign less 

responsibility to staff for causing an incident than staff (difference=0.73 (95% CI 0.14 to 

1.32) and 0.57 (95% CI 0.18 to 0.96)) and the public (difference=1.01 (95% CI 0.44 to 

1.58) and 0.85 (95% CI 0.48 to 1.22)); with no significant difference between the public 

and staff (difference=0.28 (95% CI −0.01 to 0.57))(table 4.4). Furthermore, those experts 

from a non-clinical background appear to assign less responsibility to staff than those 

from a clinical background (tables 4.2 and 4.4, table 4.4).
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Table 4.4 Differences between participant groups 

Comparison Responsibility Avoidability Number of 
Recommendations 

Recommendation Score 

  

D
iff

er
en

ce
 

95% 
CI- 

95% 
CI+ p 

D
iff

er
en

ce
 

95% 
CI- 

95% 
CI+ p 

D
iff

er
en

ce
 

95% 
CI- 

95% 
CI+ p 

D
iff

er
en

ce
 

95% 
CI- 

95% 
CI+ p 

Public vs Staff 0.28 -0.01 0.57 0.056 0.37 0.13 0.61 0.002 -0.10 -0.41 0.21 0.51 -0.05 -0.15 0.05 0.338 
Public vs Clinical Experts 0.85 0.48 1.22 <0.001 0.53 0.22 0.84 < .001 0.38 -0.01 0.77 0.06 -

0.32 
-0.46 -0.18 < .001 

Public vs Non-Clinical 
Experts 

1.01 0.44 1.58 <0.001 0.38 -0.09 0.85 0.108 0.29 -0.32 0.90 0.35 -
0.35 

-0.55 -0.15 < .001 

Staff vs Clinical Experts 0.57 0.18 0.96 0.006 0.16 -0.17 0.49 0.335 0.48 0.05 0.91 0.03 -
0.27 

-0.41 -0.13 < .001 

Staff vs Non-Clinical Experts 0.73 0.14 1.32 0.015 0.01 -0.46 0.48 0.973 0.39 -0.24 1.02 0.22 -
0.30 

-0.50 -0.10 0.004 

Clinical Experts vs Non-
Clinical Experts 

0.16 -0.47 0.79 0.614 -0.15 -0.66 0.36 0.560 -0.09 -0.76 0.58 0.80 -0.03 -0.25 0.19 0.763 

Means that were produced to calculate between mean differences were adjusted for age, gender, scenario, and outcome. 
 

Table 4.5 Number of participants selecting punitive recommendations by participant group 

   Death Severe harm No/Low harm 
Group n % of group n % of group n % of group 
Public 34 34.0% 27 27.0% 25 25.0% 
Healthcare staff 18 25.4% 9 12.7% 9 12.7% 
Experts 10 24.4% 5 12.2% 6 14.6% 
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We observed no difference in mean avoidability ratings between staff and experts (table 

4.2), but we observed a small difference between both the public and staff (0.37 (95% 

CI 0.13 to 0.61)) and public and clinical experts (0.53 (95% CI 0.22 to 0.84))(table 4.4). 

Our results suggest that those with in-depth knowledge of the clinical environment 

(staff and clinical experts) may perceive incidents as less avoidable than the public or 

non-clinical experts. 

We observed no difference between participant groups in ratings of importance of 

investigating the incidents within the vignettes, with mean ratings ranging from 4.37 for 

non-clinical experts to 4.54 for healthcare staff (table 4.2). 

There were no significant differences in the total nRec that participants from different 

groups selected (table 4.2 and table 4.4). We did, however, observe differences in the 

types of recommendations that were selected. Those with patient safety expertise are 

likely to select stronger recommendations, according to the AH100,254,258 than members 

of the public or healthcare staff, with the biggest differences in recommendation score 

(scored between −1 and 3) between non-clinical experts and the public (0.35 (95% CI 

0.15 to 0.55)) and clinical experts and the public (0.32 (95% CI 0.18 to 0.46))(table 4.4). 

It is important to highlight the differences observed in the selection of punitive 

recommendations (table 4.5). The percentage of public selecting punitive 

recommendations increased from 24%, at the no/low harm level, to 27% and 34% at 

severe and death harm levels, respectively. On the other hand, 12.2%–14.6% of staff 

and experts selected punitive recommendations for no/low harm and severe harm, 

which increased to 25.4% and 24.4% when the outcome for the patient was death. In 

other words, more staff and experts selected punitive recommendations when the 

patient outcome was worse. 

4.5 Discussion 

The results of this study show that outcome knowledge is associated with changes in 

how individuals judge and respond to incidents, irrespective of their background 

(public/professional/expert) or previous experiences with incidents (harmed or 

involved). While this association has been demonstrated in other domains, to the 
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authors’ knowledge, this is the first study to examine this issue specifically in the 

context of healthcare incident investigations. 

Some of the absolute effects on responses, in our results, appear small. Despite this, 

we propose even small effects on responses could have a significant impact on patient 

safety investigations. First, we have demonstrated the effect of outcome bias on three 

aspects of the investigation process (whether to investigate, the responsibility of staff 

and the selection of recommendations). Rather than considering the impact of each 

individually, we need to consider the cumulative impact of outcome bias that may 

occur at repeated time points, on multiple decisions and the many people involved 

through the course of a single investigation.198 Second, given 2–3 million incidents are 

reported in England alone even a very small impact on each incident investigation has 

far-reaching consequences at a national level. 

4.5.1 Increasing outcome severity is associated with increased judgements of 

responsibility but not avoidability 

Our results suggest that the more severe the outcome of an incident, the greater the 

responsibility that will be assigned to the staff involved. This effect of outcome-

knowledge bias on responsibility has been demonstrated many times in different 

contexts,190,191 and so it is not surprising to find it within the context of healthcare 

incident investigations. Thus, while Dekker and others highlight the need for a shift in 

responsibility for patient safety from human error to symptom of trouble within a 

system,266 unrecognised outcome bias may be hindering progress in this direction. 

While avoidability did not appear to be associated with worsening outcome severity, our 

results suggest participants considered all the incidents relatively avoidable, with mean 

ratings across all outcome severities and group categories being approximately 4 out of 

5. These generally high scores may be the result of hindsight bias where once the 

outcome is known people tend to alter their perception of how likely an event was to 

occur, sometimes referred to as the ‘knew-it-all-along’ effect.267 While both hindsight 

bias and outcome bias involve the projection of new information into the evaluation of 

past events or actions, hindsight bias involves the denial that outcome information has 
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influenced judgements.268-270 As we did not ask participants how they came to their 

judgements, we have not specifically examined hindsight bias. 

Hindsight and outcome biases may cause investigators to focus on poor decisions or 

missed opportunities rather than other factors, in incident causation.267,271,272 The 

avoidability or preventability of an incident may be described as complex273 and beyond 

the scope of this paper.  

4.5.2 Increasing outcome severity is associated with increased judgements of 

importance to investigate 

Our results suggest people consider it more important to investigate an incident when a 

patient comes to greater harm. There are a number of purported reasons for carrying 

out investigations: to improve the safety and quality of care; to assign accountability; to 

litigation or compensation, for restoration, or to repair or protect organisational 

reputation. 

This study was designed, so that the events leading up to the incident and the systems 

in which the incidents occurred were identical; it was by chance that each of the 

alternative outcomes occurred (no/low harm, severed harm and death). Therefore, it 

could be argued that the ‘opportunities for learning’ were the same, no matter the 

outcome for the patient. When allocating resources for investigation, organisations are 

encouraging more proportionate responses and a move away from responses based on 

subjective thresholds and definitions of harm.274 Our study demonstrates that level of 

harm remains an important factor in how people decide how to investigate incidents. 

New policies and frameworks alone might struggle to overcome this especially in 

jurisdictions that mandate investigations for higher harm incidents, thus legitimising 

outcome bias in health policy.70,275  

4.5.3 Increasing outcome severity is not associated with more recommendations 

but is associated with more punitive recommendations 

While there was no observed difference in the number of recommendations selected 

between levels of harm or participant groups, there was an overwhelming tendency to 

select recommendations than not (an average of 4 out of 5 were selected for all three 
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scenarios). Adams et al demonstrated that humans prefer additive change than 

subtractive, for example, adding a checklist rather than removing one.276 While we 

cannot be sure this is the case in our study, our results imply that safety investigations 

could contribute to the creation of safety clutter or low-value safety practices.277,278  

Our results suggest that knowledge of a severe patient outcome, alone, may increase 

the chance of punitive recommendations being selected. This inappropriate focus on 

individuals may distract improvement efforts away from a system approach, such as 

redesigning processes and equipment. The impact of outcome bias also has the 

potential to contribute to the already present culture of blame within healthcare, 

hampering efforts to improve patient safety and encouraging the adoption of potentially 

harmful defensive practice among clinicians.279,280  

4.5.4 Expertise in patient safety can reduce some biases 

Our results demonstrate differences in how people from different backgrounds and 

expertise respond to incidents. Expertise appears to mitigate perceptions of 

responsibility and the reduce the selection of punitive recommendations but not fully. 

When the patient outcome was death, the proportion of experts and staff selecting 

punitive recommendations doubled. This suggests that clinical knowledge or patient 

safety expertise alone, may be useful but insufficient to mitigate against outcome bias. 

This is perhaps expected given research showing that a number of factors affect the 

presence or impact of biases, such as expertise, previous experience, cognitive ability, 

bias awareness, tolerance of ambiguity and organisational culture.272,281,282 The 

interesting differences observed between clinical and non-clinical experts suggest that 

the type and origin of expertise are important in ensuring effective investigations. 

Further research should focus on understanding the impact of investigator cognition 

and bias as well as other factors such as professional background and training on 

investigations. 

4.6 Implications for policy and practice 

We highlight the different and sometimes conflicting responses of the public, staff and 

experts, which will need to be considered within policy and future research. While 

patient harm plays an important part in individuals’ responses to an incident, 
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policymakers will need to consider when harm severity is justification for investigation 

and when it is not. Those with responsibility for oversight of investigations and 

investigators should have an understanding of bias and how it might impact 

investigations. Future research should continue to develop and empirically test 

strategies to mitigate the impact of cognitive biases on investigations, such as 

investigator training, blinding and unmasking (eg, to patient outcome) and independent 

verification.272 Further research is needed to understand not only the impact of bias on 

investigation but also the increasing number of alternatives to traditional investigation 

in patient safety, such as After-Action Review, 'SWARM' and Structured Judgement 

Review.82,283 Policymakers and organisations should ensure that investigations are led by 

those with expertise and experience and would benefit from defined competencies for 

investigators. 

4.7 Limitations 

Our study has a number of limitations. We examined outcome bias in individuals; but 

investigations may be carried out by a team; future research is needed to understand 

how investigations performed by a group may or may not mitigate the impacts of 

outcome bias, or indeed introduce other cognitive and social issues, such as ‘Group 

Think’ or shared information bias, on the entire life cycle of an investigation.284-286 While 

a team of investigators is recommended, in our experience and in discussion with a 

wide range of stakeholders, we suggest that not all investigations are carried out by 

teams. The most ‘serious’ incidents might well be, but many other less serious will be 

carried out by an individual. Even when a team is reported to have carried out an 

investigation, it is likely that a single lead will have carried out most of the analysis. 

Though the scenarios were based on real incidents, they might not fully capture the 

complexity of actual events, limiting the generalisability. Participant recruitment was via 

X, (formerly Twitter), which may not represent the broader population. We did not 

account for other participant characteristics such as professional backgrounds of staff 

participants (eg, nursing, medical, etc), workplace (urban large academic centre vs 

rural settings, etc), health policies relevant to incident reviews in their jurisdiction or 

cultural backgrounds, which might influence how individuals respond to the question in 

this study.194,287 This study was not powered to detect differences in other participant 
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grouping. Our MLMs suggested we identified a significant number of confounding 

factors; there are likely to be several other confounding or moderating factors that we 

have not explored, which impact the decisions and judgements of people investigating 

incidents. Identifying and exploring the impact of these factors might be of interest for 

future research. 

4.8 Conclusion 

This study adds to the body of evidence that human cognition and bias are likely to have 

a significant impact on how incidents are investigated within healthcare. We highlight 

the conflicting views of the public, staff and experts; the difficult topic of individual 

responsibility, accountability and ‘blame’ and ultimately the appropriate distribution of 

‘causality’ of a systems performance between individuals and systems. 
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Chapter 5: (Study 3) What does good look like in healthcare incident investigations 

and recommendations? A modified Delphi study. 

Drafted for submission but not yet submitted. William Lea (WL) developed the study 

design with support from JOH, RL and CV as well as an external expert steering group 

(Claire Cox(CC), Sarah Seddon(SS) and Paul Bowie(PB)). WL led every step of the 

research with support JOH, RL, CV, CC, SS and PB. WL drafted the manuscript, and 

edited with input and guidance from JOH, RL, and CV. 

 

5.1 Introduction 

It is estimated that one in ten patients will experience an ‘adverse event’ (AE), that is 

something going wrong in the way in which care is delivered.13 These events are often 

investigated and recommendations made, with the intention of preventing recurrence or 

improving safety. There are, however, increasing concerns that these recommendations 

and preceding investigations are not contributing to improved safety, and potentially 

contributing to safety clutter.9-12,277,278,254 In a recent review, the authors highlighted a 

surprising lack of data pertaining to the implementation of recommendations, 

evaluation of their effectiveness or even recording the recurrence of incidents that 

originally triggered investigations.254 There is no clear agreement on how 

recommendations should be judged for ‘effectiveness’ and despite its widespread use 

to presumptively evaluate recommendation effectiveness, the Action Hierarchy (AH) 

lacks empirical evaluation and adaptation within healthcare.213,234,236,237,254 

In their 2017 article on the shift from ‘what hospitals learn’ from incidents to ‘how 

hospitals learn’, Leistikow and colleagues argued that evaluating the investigation 

process may provide an alternative to measuring outcomes from recommendations.211 

The ‘quality’ of the investigation process itself and the way in which recommendations 

are generated may provide a useful way to evaluate the way in which investigations 

contribute to improved safety.15,107,211  

Given the identified links between the investigation and the recommendation 

generation process, a reliable way of assessing quality for both would be needed. There 
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have been several attempts to identify criteria to evaluate the quality of investigations or 

investigation approaches107,211,288,289 but there remains a lack of empirical basis for this 

and consensus about judging the quality of investigations or recommendations in 

healthcare.  

The aim of this study was to seek consensus on what ‘good’ looks like in investigation 

and recommendation generation. More specifically, we aimed to identify criteria that 

would indicate a good investigation and recommendations. As briefly mentioned 

previously the recommendations generated from investigations are likely to be linked to 

the findings and therefore quality of the investigation as a whole. Therefore some of the 

criteria, within this Delphi, may relate to the investigation process leading up to 

recommendation generation based on the assumption that a poor investigation may 

result in poor recommendations. 

The purpose of developing criteria is to inform evidenced-based evaluation of the 

process of recommendation generation, including the preceding investigation 

approach. This could be in the context of practice, by hospital patient safety teams or 

investigators, as well as researchers and those responsible for policy. 

 

5.2 Methods 

5.2.1 Study Design 

Guided by an expert steering group, we conducted a 2-stage consensus-building 

approach: 1) identifying and drafting candidate criteria that would indicate a good 

investigation or recommendation; 2) conducting a 3-round modified Delphi process to 

identify, refine wording and to gain consensus on candidate criteria.290-294 

5.2.2 Steering group 

The experience of the first author and steering group (JOH, RL, CV, SS, CC and PB) were 

also used in drafting candidate criteria. The authors had expertise in patient safety 

research as well as systematic review of patient safety incidents and analysis of 

incident investigations and recommendations, both in clinical and academic contexts. 

The steering group brought experience at the local organisational (e.g. hospital) as well 
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as regional or national level. Importantly, one member of the steering group had 

personal involvement as a parent in an incident and subsequent investigations. The 

possible criteria were drafted by WL and refined following review by the steering group. 

To account for possibility that criteria might have been missed through this process, 

Delphi panel participants would be asked for other suggested criteria in round 1. 

5.2.3 Stage 1: Developing draft quality criteria 

A list of possible draft criteria was generated that could be entered into the modified 

Delphi study.  

5.2.3.1 Sources 

Firstly, the existing academic and grey295 literature on the practice of investigation and 

recommendation generation was examined. Initially existing criteria sets,296-300 and 

policies or publications providing guidance on how to undertake investigations or make 

recommendations were identified.98,107,124,183,251,301 Existing criteria sets provided an 

important starting point for drafting the criteria in this Delphi. 

Articles referenced by these initial sources were then identified as well as other sources 

recommended by members of the steering group. Finally the reference lists of identified 

articles or sources were examined to identify other relevant articles. Articles or sources 

were read to identify features of investigations or recommendations that were 

mentioned either as good or bad practice, within the documents. Articles cited by the 

initial list were added, until this ceased to yield further candidate criteria. The final list of 

documents reviewed(46) comprised 34 journal articles,11,12,144, 145,159,175,179,180,218,236,266,272,302-

304,306-323 six white papers/reports,107,160,324-327 five policies/guidelines,103,183,300,301,328 and one 

PhD.329 

5.2.3.2 Forming the draft criteria 

Draft criteria were formulated following the steps illustrated in figure 5.1 below. The 

grouping of excerpts and formulation of draft criteria was provisionally carried out by WL 

and then reviewed by JOH, RL, CV, SS, PB and CC. 
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Step 1: 496 excerpts of text, relating to the quality of investigations or 

recommendations, were extracted from the sources above. The text was extracted 

without editing, re-wording or summarising.  

Step 2: The text excerpts were organised into one of six phases of the investigation 

process:107,183  

1) Planning investigations and selecting investigators (86 excerpts from 22 sources),  

2) Engaging people in the investigation (64 excerpts from 19 sources),  

3) Using a systems approach to gathering data, information and evidence (168 excerpts 

from 39 sources),  

4) Developing recommendations (120 excerpts from 29 sources),  

5) Documenting the investigation (30 excerpts from 12 sources), and  

6) Follow-up of the investigation and recommendations (28 excerpts from 9 sources). 

 

Figure 5.1 Process for forming draft criteria 

 

 

Step 3:  Excerpts grouped into investigation phases were then grouped into the activity 

or characteristic which they described, for example the excerpts below all related to the 

investigation being carried out by a team: 
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“RCA2 teams should be composed of 4 to 6 people.”183 

“Investigations should be undertaken by a small nominated team”314 

“The investigation team should consist of three or four people facilitated by the 

investigation leader. It is important to identify team members with multiple skills and the 

time to commit to the process. For very serious incidents the team may need leave from 

‘normal duties’ to focus on incident investigation and analysis.”107  

“Learning responses are not undertaken by staff working in isolation. A learning 

response team should be established to support learning responses wherever 

possible.”300 

“Investigations must be led by trained investigators with the support of an appropriately 

resourced investigation team….”327 

“Does your organisation use a team approach to investigation (versus a single 

investigator)? Where a single investigator model is used, your organisation increases the 

risk that investigations will be based largely on the assumptions and interpretation of 

one person.”324 

Step 4: Draft criteria were formulated from the organised excerpts. Careful attention 

was made to retaining the wording and terminology used in the original sources. 

A total of 92 criteria were formulated; 21 relating to planning investigations and 

selecting investigators, 13 to engaging people in the investigation, 24 to using a systems 

approach to gathering data, information and evidence, 17 to developing 

recommendations, 12 to documenting the investigation, and 5 to follow-up of the 

investigation and recommendations. 

 

5.2.4 Stage 2: Modified Delphi Process 

A modified Delphi technique,290-294 was employed to gain consensus, amongst an expert 

panel, on how well criteria would indicate a good investigation or recommendation. 

Consensus on the wording of criteria would also be sought, to ensure they ‘made 

sense’. The Delphi was conducted over 3 rounds and a 5-month time period.  
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5.2.4.1 Expert Panel Participants 

Participants were invited to the expert panel if they met one or more of the following 

inclusion criteria: 

• Public experience of investigations or those directly affected by them (having 

been the victim or close relative/person with caring role for the victim of a 

patient safety incident and subsequently involved in the investigation)223  

• Practical experience of carrying out investigations (defined as having completed 

>10 investigations) 

• Human factors and safety expertise (defined as having held an academic or 

practical job role in these areas for >12 months) 

• Experience of designing or implementing interventions and system change, 

following investigations (defined as having held an academic or practical job role 

in these areas for >12 months, which may include quality improvement)* 

• Responsibility for investigation processes or policy within local organisations or 

nationally (defined as having held a relevant job role for >12 months) 

(*Examples might include patient safety leads, quality improvement leads, senior 

clinicians in hospitals) 

The aim was to recruit 80 participants in order to ensure at least 40 participants were 

retained throughout the three Delphi rounds, similar to other studies.291,294,330 Within 

this, the aim was to recruit a minimum of 5 participants with expertise from each of the 

above categories. It was anticipated that some participants may have expertise from 

more than one category. 

 

5.2.4.2 Expert panel recruitment 

Potential panel experts were identified in two ways. Firstly, as personal invitation has 

been shown to improve recruitment and retention,331 experts were suggested by the 

steering group, and were invited to take part via email. The email contained a participant 

information sheet and link to an online form to collect information about expertise and 

gain consent. Initial contacts were asked to identify and forward the invitation email to 

others who might be suitable/willing to take part (snowball sampling). Secondly, experts 
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were identified through academic publications and by sharing a recruitment email 

through gatekeeper contacts at organisations such as the Health Services Safety 

Investigations Body and Harmed Patient Alliance. 

5.2.4.3 Delphi Round 1 

A structured questionnaire, hosted on app.onlinesurveys.jisc.ac.uk, was distributed to 

the experts. Experts were given one month to complete each round and were able to 

save progress if they did not want to complete the questionnaire in one sitting. Experts 

were presented with each criteria, drafted in stage 1, and asked to rate how strongly 

they disagreed or agreed with the statement “This would indicate a good investigation.” 

The number of sources from which each criteria was drafted in stage 1, was included, 

but not the sources themselves. Experts where then asked to respond ‘Yes’ or ‘No’ to 

“This criteria is written well". It makes sense.” If experts selected “No” they were 

provided with a free text box to suggest how it could be improved. At the end of the 

questionnaire experts were asked whether they wished to suggest any other criteria and 

provided with a free-text box to provide details, and also a free-text box for any other 

comments relating to Round 1. 

As in previous studies a nine-point scale was used with anchors of “strongly disagree” 

(rating = 1), “uncertain” (rating = 5) and “very strongly agree (rating = 9).(van der Scheer 

2021; Taylor 2016) Across expert responses, the median was used to indicate the 

strength of agreement (7-9 as strong, 4-6 as moderate and 1-3 as weak), and the mean 

absolute deviation from the median (MADM) was the level of agreement (>1.41 as low, 

1.08-1.41 as medium, and <1.08 as high).332 The median represents an ‘average’ rating 

and the MADM gives an idea of how ‘spread out’ peoples’ responses are; another way to 

describe this is as the median indicating how strongly the participants feel about the 

statement, and the MADM indicating how much the participants agree on this feeling. 

Consensus on the wording was set at >75%; if >75% of participants select ‘no’ the 

wording would not be changed, if 75% of participants select ‘yes’, the steering group 

would review free text comments and draft a re-worded criteria for the next round. 

Any criteria with a median of 7-9, and MADM of <1.08, and >75% wording agreement 

were not fed back into Round 2. Any criteria not meeting these thresholds were 
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reviewed, along with panel comments/suggestions, by the steering group and a decision 

made as to whether the criterion were 1) fed into Round 2 unchanged, 2) re-worded and 

fed into Round 2, 3) removed from the process. The steering group also reviewed the 

expert-suggested additional criteria to establish if unique criteria could be added to 

Round 2. Experts were sent a summary of the Round 1 results, prior to Round 2, so that 

they could see how their responses compared to that of the group. 

5.2.4.4 Delphi Rounds 2 and 3 

Rounds 2 and 3 followed the same structure as Round 1 but only presented those 

criteria that had not achieved consensus in the previous round.  

5.3 Results  

81 experts were recruited, 62 of whom completed Round 1, with 49 and 46 completing 

Rounds 2 and 3 respectively. Table 5.1 shows participant numbers and expertise at 

each round. 

Table 5.1 The Expert panel (Expertise and Delphi Round Retention) 

 

The results are summarised in figure 5.2 below. During stage 1 92 draft criteria were 

identified that would indicate a good investigation or recommendation (Tables 5.2 and 

5.3). At the end of Round 1, 69 criteria achieved consensus and were not entered into 

Round 2. Of the remaining criteria 21 criteria entered into round 2 (the wording was 

changed in 16 criteria, and wording unchanged in 2), 2 were removed(Criteria 72 and 

81). Two new criteria were drafted, based on expert suggestions, and fed into Round 2, 

resulting a total of 23 for review in Round 2. At the end of Round 2 17 criteria achieved 
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consensus. Of the remaining criteria, 2 criteria were fed into Round 3 (1 re-worded, 1 

unchanged), and four were not(Criteria 20, 21, 42, 66). At the end of Round 3 the 

remaining criteria had not achieved consensus (Criteria 32 and 56). Table 5.2 displays 

the ranked criteria, table 5.3 those which were removed with rationale. 

Figure 5.2 Delphi Flow Chart 
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5.3.1 Use of panel comments between rounds 

The steering group reviewed criteria that did not meet consensus and based on panel 

comments decided whether to re-word or remove from the process. We will not present 

all panel comments but provide below a few examples to illustrate the rationale: 

Example of a criterion that was re-worded and entered into subsequent Delphi 

round 

Criterion 2: The investigation team is made up of people from different 

professional backgrounds. (Wording used in round 1) 

This criterion achieved a median of 8 and MADM of 1, in the first round, but a wording 

score of 72.1%.  A number of panellists suggested defining ‘which backgrounds’ as well 

as the potential for the use of ‘professional’ to exclude important stakeholders: 

““Professional” limits to recognised professions. Perhaps just backgrounds 

without a preceding word.”  

“I wonder if you need to define the professional backgrounds. I think HCAs and 

Porters can often provide a rich source of intelligence but are not considered 

professionals.”  

“I think it should say it is made up of people who are capable of providing 

different perspectives, as this may include non- professional staff as well as 

professionals, depending on the type of investigation.”  

Based on these and other comments, this criterion was re-worded, as below, and 

achieved consensus in round 2, with a wording score of 79.6%. 

Criteria 2: The investigation team is made up of people from different 

professional and non-professional backgrounds to bring a range of perspectives 

and experiences relevant to the incident.  

Further explanation: By ‘different backgrounds’ we mean nurses, doctors, HCAs, 

porters, administrative staff, volunteers etc. People who are capable of providing 

different perspectives, which may include non-professional staff as well as 
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professionals, depending on the type of investigation. This is to increase the 

chance of diverse perspectives being captured and a range of skills and expertise 

being brought to the investigation. This might be clinical or process knowledge 

relevant to the incident but also facilitation skills (e.g. interviewing). 

 

Example of a criterion that was not re-worded but entered subsequent Delphi 

Round 

Criterion 15: Investigation leads have at least 30 hours training and skills 

development in learning from patient safety incidents. (Wording used in round 1) 

This criteria achieved a Median of 6.5, MADM of 1.5 and wording score of 62.3%. Most of 

the panellists comments related to issues with the fundamental meaning of the criteria, 

rather than the wording, with some examples below: 

“Is 30 hours arbitrary?”  

“I'm not sure putting an hour target on this is useful. Likewise, this (to my mind) 

seems a low bar, in the effort to professionalise and legitimise investigation as a 

critical activity. A few years would be nice, with an apprenticeship model for 

those early on in the process (eg perhaps still in the first 500 hours!).”  

“Not sure setting a time is helpful - it's about competency, which is only partially 

related to exposure. Either way, 30 hours is very short - investigation needs to be 

professionalised, which suggests far greater hours."  

Based on these and other comments this criteria was not re-worded but entered into 

round 2, at which point it achieved consensus with a median of 6, MADM of 1 and 

wording score of 75.5%. 

Example of a criterion that was removed from Delphi 

Criterion 66: The recommendation is system-focused resulting in improvement 

in patient safety across different healthcare settings. (Wording used in round 2) 

This criterion achieved a median of 7, MADM of 1 and wording score of 61.3% in round 1 

and was re-worded and entered into round 2. In round 2 it achieved a median of 7, 
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MADM of 2 and wording score of 59.2%.  Most of the comments related to the 

fundamental meaning of the criterion rather than simple adjustment to the wording.  

The panel questioned whether local hospital investigations can legitimately propose 

recommendations that span healthcare settings. They also suggested that while further 

reaching recommendations might be appropriate, it should not necessarily be a key 

indicator of a ‘good recommendation’, but rather dependant on the specific 

circumstances of an incident and investigation. Below are some  examples of panellists’ 

comments: 

“It may not be possible to apply the recommendations in a variety of settings. It 

may be harmful to try to apply recommendations to other settings without fully 

understanding the implications.” 

“Only if there is supporting evidence for such a broad scope, agree if the relevant 

incident covered multiple healthcare settings.” 

“It makes sense, but I'm not sure how realistic it is for one investigation to 

improve patient safety across different healthcare settings.” 

“It's written clearly; just have issues with it. It presumes that improvement may 

have any relevance to other settings. What may be very beneficial in the 

operating theater may have no bearing anywhere else. To me, this seems like the 

"system-focused" is prioritizing improvements across a health system rather than 

system-focused as in sociotechnical systems. The latter should be the primary 

concern in my opinion. If applicable, improvements should be shared across 

healthcare settings. Context matters.” 

“Again, I am concerned by a systems based approach in extremis. Nearly always 

I would agree with this, but does it fit for all circumstances? Human agency may 

be the realm of improvement and changing the wider system unhelpful. This is 

too myopic in my view to help.” 

Based on these and other comments the criterion was removed at this stage, as it was 

felt that panellists had concerns about the fundamental meaning of the criteria and it 

was unlikely to achieve consensus.
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Table 5.2 84 Criteria That Would Indicate a Good Investigation Or Recommendation (Ranked by median, then MADM, then the 
number of sources from which the draft criteria was originally drafted in stage 1, and finally by % wording agreement) A median of 9 
indicated that participants very strongly agreed that the criteria would indicate a good investigation or recommendation, 8 strongly 
agreed, 7 agreed, 6 slightly agreed. 
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Criteria (Final wording) 
14 1 9 0 86.9 Criteria 22: Harmed patients, families, and carers are involved and engaged in the investigation, and if 

not, it is clear why this is the case. They have an opportunity to raise questions they want answering and 
are asked to provide their story. They know who to contact, what is happening when, where to find out 
more, and they are asked if they want to provide feedback on a draft report. (14 sources) 

6 1 9 0 87.9 Criteria 10: Investigation team members are given protected time, within their usual working hours, to 
carry out the investigation. (6 sources) 

16 1 8 1 90.8 Criteria 23: It is clear that people from a range of backgrounds are engaged in the investigation, and their 
perspectives taken into account. Questions from those engaged are explored and answered or 
responded to within the investigation. (16 sources) 
Backgrounds might include carers, physiotherapists, pharmacists, dietitians, doctors, nurses, ward 
clerks, health care assistants, administration, laboratory, maintenance, and managers. 
Engagement might include supporting people to identify issues, possible contributory factors, 
recommendations and actions. They provide feedback on the investigation analysis throughout and 
before final reports are published. 

14 1 8 1 90.2 Criteria 40: An array of tools and approaches*, appropriate** for the investigation, are selected by 
investigators and justification/rationale provided. (14 sources) 
 *examples: direct observation of practice or environments, recreating the events by “walking the 
process,” group meetings with involved members 
**Tools, approaches and frameworks have been developed for or adapted for use in healthcare. They are 
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aligned with the purposes/objectives of the investigation. Investigators have training or experience in 
using tools. 

14 1 8 1 80.6 Criteria 35: ‘Human Error’ is considered as a symptom of a system problem. ‘Human error’ is not 
concluded to be the ‘cause’ of the incident. Language does NOT directly or indirectly infer blame of 
individuals, teams, departments, or organisations and/or focus on human failure (i.e. the nurse failed to 
follow policy; the doctor lost situation awareness). (14 sources) 

12 1 8 1 90.2 Criteria 63: Recommendations are demonstrably linked to the evidence and findings of the investigation 
and views expressed by stakeholders. (12 sources) 

12 1 8 1 89.8 Criteria 77: Harmed patient or family engagement is documented (preferably in their own words), 
including their reflection on the completed investigation. (12 sources) 

12 1 8 1 88.1 Criteria 38: Local rationality is considered. An attempt has been made to understand why decisions and 
actions taken by individuals involved felt right at the time, taking into account situational factors, 
operational pressures, and organizational norms existing at the time. People do things that are 
reasonable, or rational, based on their limited knowledge, goals, and understanding of the situation and 
their limited resources at the time. (12 sources) 

11 1 8 1 88.7 Criteria 65: Recommendations do not 'blame' a suitable culprit, or assign liability, and extend beyond the 
behaviour and shortcomings of individuals to the wider systems factors which allowed the problems to 
occur. People-focused solutions like adding in another double-check, re-writing the safety procedure, 
creating a new safety procedure or sending out an email reminder to staff are unlikely to lead to 
sustained improvements, if used in isolation. (11 sources) 

10 1 8 1 79 Criteria 51: The varieties of human work are identified: Work-as-Done, Work-as-Imagined , Work-as-
Prescribed, Work-as-Disclosed. Analysis does not simply map out procedures and guidelines. (10 
sources) 

9 1 8 1 93.4 Criteria 64: Evidence external to the investigation is considered when developing recommendations. This 
might include research evidence or published incident investigations, “best practices” or practice 
guidelines that are recommended by professional organizations, trends in local incidents, findings of 
other local investigations, ongoing quality improvement work, complaints etc. (9 sources) 
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8 1 8 1 93.5 Criteria 60: Recommendations are developed collaboratively with relevant stakeholders (e.g. harmed 
patients/families/carers, staff, commissioners), who are able to comment/feedback on them before 
selection or actions are developed. (8 sources) 

8 1 8 1 79 Criteria 55: Work-arounds and how and why they occur, are understood. The analysis does not stop at 
identifying  'noncompliance' by healthcare professionals, but identifies and describes WHY non-
compliance occurrs? If memory demands are high, practitioners are likely to develop their own aiding 
strategics (e.g., notes, external reminders) to compensate or to simplify how they use the technological 
devices to reduce the need to remember so much. If there is a proliferation of displays, windows, and 
options, practitioners have been observed to tailor the device and their strategics to reduce the 
knowledge and attentional demands. (8 sources) 

7 1 8 1 98.4 Criteria 58: Other sources of evidence are considered, such as relevant scientific literature, the findings 
of other incident investigations (local or external), or trends in incident reporting. (7 sources) 

6 1 8 1 93.4 Criteria 48: There is explicit consideration of interacting system-based performance influencing factors 
(e.g. task complexity, technology, work procedures, workplace design, information transfer, clinical 
condition of patient, stress, fatigue, culture, leadership/ management, policy/regulation). (6 sources) 

6 1 8 1 91.8 Criteria 4: The investigation team includes someone who has knowledge of the system or clinical area in 
which the incident occurred (process/domain expertise). (6 sources) 

6 1 8 1 77 Criteria 1: The investigation is carried out by a team rather than an individual. (5 sources) 
5 1 8 1 88.7 Criteria 46: It is clear that problems that cross organizational boundaries are identified and addressed. 

Different locations of care are considered, such as home, community and hospital. Harm and failures of 
care that patients may suffer are often due to an accumulation of problems across multiple contexts. (5 
sources) 



125 
 

 
 

5 2 8 1 85.7 Criteria 6: The investigation team includes, or is supported by, someone with expertise in applying 
Human Factors and Ergonomics (HFE) in patient safety. (5 sources + panel) 
 
Further explanation: 
 
For clarity we provide a definition of HFE from the International Ergonomics Association: 
 
“Human Factors is concerned with the understanding of interactions among humans and other elements 
of a system. It’s the profession that applies theory, principles, data and methods to design to optimise 
human wellbeing and overall system performance. Practitioners contribute to the design and evaluation 
of tasks, jobs, products, environments and systems to make them compatible with the needs, abilities 
and limitations of people.” 

5 1 8 1 85.5 Criteria 44: It is clear that information is actively collected from a wide range of sources, such as: 
·       medical records (e.g. nursing, medical, community, social workers, GP) and all correspondence, 
including internal communications 
·       both electronic and written records 
·       documentation and forms related to the incident (e.g. relevant protocols and procedures) 
·       immediate statements, or observations 
·       physical evidence (e.g. ward or incident site layout/schematics) 
·       secure equipment involved in the incident (e.g. a cardiotocography machine or medication pump 
implicated in a case) 
·       information about relevant conditions affecting the event (e.g. staff rota, availability of trained staff) 
·       results of interviews or collation of statements from persons involved in the incident early, so that 
memorable information is not lost. 
·       biomedical equipment, IV solutions, medications, packaging, and garments. 
·       Photographs of the items and workspace are often helpful. 

5 1 8 1 85.2 Criteria 24: All knowledge should be valued equally; and all voices, should be heard equally. Conflicting 
views are not ignored, and no single perspective or professional group dominates. (5 sources) 

4 1 8 1 86.9 Criteria 78: The written report is clear, easy to read and anonymised. It is written in plain English, using 
inclusive language. It is written to ‘inform rather than impress’. (4 sources) 
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4 2 8 1 81.3 Criteria 37: There is a focus on understanding what happened and why and not on who should have done 
(or not done) what. (4 sources) 

4 2 8 1 79.6 Criteria 2: The investigation team is made up of people from different professional and non-professional 
backgrounds to bring a range of perspectives and experiences relevant to the incident. (4 sources + 
panel) 
 
Further explanation: 
 
By ‘different backgrounds’ we mean nurses, doctors, HCAs, porters, administrative staff, volunteers etc. 
People who are capable of providing different perspectives, which may include non-professional staff as 
well as professionals, depending on the type of investigation. 
 
This is to increase the chance of diverse perspectives being captured and a range of skills and expertise 
being brought to the investigation. This might be clinical or process knowledge relevant to the incident 
but also facilitation skills (e.g. interviewing). 

3 1 8 1 96.8 Criteria 53: There is evidence of reflection on the workability of the underlying care process. The 
Investigation looks closely not only at the reasons for departures from standard procedures but at the 
standards and procedures themselves. The feasibility and workability of current standards and practices 
is considered and whether these need to be adjusted. (3 sources) 

3 1 8 1 95.2 Criteria 76: The investigation report is shared with affected patients, relatives, carers, and staff before 
publication. This is while it is still in draft and there is a realistic possibility that their suggestions may 
lead to amendments. (3 sources) 

3 1 8 1 91.8 Criteria 28: Those staff involved in, and affected by, the investigation are given information about what to 
expect, who is on the investigation team, where to find out more, and who to contact. Information is 
provided in easy to understand language. (3 sources) 

3 1 8 1 90.2 Criteria 83: The report is available to stakeholders and staff. (3 sources) 
3 1 8 1 78.7 Criteria 11: The investigation lead is skilled in creating psychological safety for the team and those 

engaged. (3 sources) 
2 1 8 1 95.2 Criteria 52: Disagreements and conflicting information are not avoided or reduced. Disagreements or 

discrepancies are clearly identified. (2 sources) 
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2 1 8 1 95.1 Criteria 86: The rationale for the recommendations is clear. (2 sources) 
2 1 8 1 91.7 Criteria 29: Those involved in, and affected by, the investigation are informed of sources of support and 

provided with access to counselling. (2 sources) 
2 1 8 1 85.2 Criteria 14: Investigations are led by experts in safety investigation, who are able to draw on skills, 

experience and expertise in patient safety, improvement science, human factors, healthcare provision 
and clinical services. (2 sources) 

1 1 8 1 93.4 Criteria 62: Time and space is given to problem-solving in relation to recommendations. This might be a 
dedicated meeting focusing on the formulation of recommendations considering quality, feasibility and 
effectiveness, as perceived by staff. (1 source) 

1 1 8 1 91.8 Criteria 61: People with human factors expertise are involved in developing recommendations. (1 source) 
1 1 8 1 90.3 Criteria 92: The general lessons and findings are disseminated within, and where applicable, outside the 

organization to prevent harm recurrence. (1 source) 
1 1 8 1 90.2 Criteria 16: Investigation leads undertake continuous professional development in incident investigation 

skills and knowledge, and network with other leads at least annually to build and maintain their expertise. 
(1 source) 

1 1 8 1 86.4 Criteria 33: Interviews are held as soon as possible after the event. (1 source) 
1 2 8 1 83.7 Criteria 27: Staff are told about their involvement in an investigation in a timely, sensitive, compassionate 

and supportive manner.(1 source) 
1 2 8 1 83 Criteria 13: Investigation leads are open to the views and expertise of others, which is evident in the 

investigation findings and final report (1 source) 
1 1 8 1 82 Criteria 25: It is clear that staff are given protected time to engage/take-part in the investigation. (1 

source) 
1 2 8 1 81.6 Criteria 31: Investigators should be able to establish a psychologically safe environment where people 

can express their feelings’, and these are acknowledged and respected by others. (1 source) 
1 1 8 1 80.6 Criteria 36: There is a clear distinction between the ‘honest mistakes’ of well-intentioned healthcare 

workers, where punitive responses are neither warranted nor helpful; and the rare acts that involve 
reckless neglect or mistreatment. (1 source) 

3 1 7.5 0.5 88.5 Criteria 54: Complexity is not over-simplified. Complexity has been uncovered in interactions between 
system components across time. Accidents result from flawed interactions between components of a 
system, not just failures in individual components. (3 sources) 
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2 1 7.5 0.5 86.9 Criteria 74: Recommendations are accompanied by a plan to monitor progress over time. (2 sources) 
10 1 7 1 87.1 Criteria 90: Measures are selected to monitor recommendations and subsequent actions, such as 

implementation, reasons not implemented, associated costs, effectiveness, unintended outcomes 
(negative or positive), similar incident recurrence. (10 sources) 
In relation to the measures - the following are clearly defined: 
• a description of the measure 
• units of measurement (and any formula for its calculation) 
• how data will be collected 
• measurement frequency 
• how the data will be visualised/displayed 
• reporting intervals. 

6 1 7 1 86.9 Criteria 50: There is a description of how issues are normally solved. How is clinical care usually achieved 
safely and how are issues detected, anticipated and recovered from? (6 sources) 

5 2 7 1 87.8 Criteria 7: The investigation team includes someone who has expertise in the investigation of incidents in 
healthcare. (5 sources + panel) 
 
Further explanation: 
 
By this we mean they have training and experience in applying different methodologies and appropriate 
analytical approaches to perform investigations. We feel that defining the exact requirements for 
expertise is beyond the scope of this Delphi. 

5 2 7 1 85.7 Criteria 9: No member of the investigation team was directly involved in the incident being investigated. 
(5 sources) 

5 1 7 1 83.6 Criteria 71: The potential resource and financial burden of actioning a recommendation is considered. 
Cost-benefit has been considered. (5 sources) 

4 1 7 1 93.5 Criteria 91: There is a plan to involve, or at least inform, people affected by an incident in the follow-up of 
investigations, recommendations and subsequent actions. (4 sources) 

4 1 7 1 90.3 Criteria 73: The potential negative impact of recommendations is considered and will be monitored. 
Proactive risk assessments of recommendations and actions is done to understand their wider impact 
on systems. (4 sources) 
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4 1 7 1 85.5 Criteria 59: Recommendations and actions are clearly separated. Recommendations do not skip directly 
to the action/solution. During the process of investigation, and working with stakeholders, 
recommendations should be developed. Actions may be suggested but there is separation of the 
investigation and implementation teams. (4 sources) 

4 1 7 1 85.5 Criteria 88: A risk management group, clinical governance team, or organisational board are made 
responsible for implementing and tracking recommendations. (4 sources) 

4 2 7 1 83.3 Criteria 8: The investigation team includes, or is supported by someone, who has expertise in 
understanding how biases can affect investigators and investigations. (4 sources + panel) 
Further explanation: 
 
A bias is a strong feeling in favour of or against one group of people, or one side in an argument, often not 
based on fair judgement.* People are often not aware that their judgements are affected by biases. There 
are probably more than 180 biases that affect our thinking; one example is hindsight bias which is the 
tendency for people to think something was more likely to happen, once they know the outcome, 
sometimes referred to as the ‘Knew-it-all-along’ effect. 
 
*https://www.oxfordlearnersdictionaries.com/definition/english/bias_1 

4 1 7 1 82 Criteria 67: Recommendations should be developed which target different levels or areas of the system. 
An example of this might be recommendations that target  leadership level, separately or in addition to 
middle managers and those who provide services/deliver care. (4 sources) 

3 1 7 1 88.3 Criteria 41: The incident(s) ‘story’ is described in detail as a narrative that shows how the events 
unfolded, over time. (3 sources) 

3 1 7 1 83.3 Criteria 17: A flexible timescale is agreed with stakeholders (investigators, commissioners/leadership, 
patients/families/carers, and staff) and adjustments to this are agreed by all. (3 sources) 

3 1 7 1 80.3 Criteria 43: It is clear that when explanations are sought, a number of alternatives are considered during 
the analysis. “Outside” perspectives are sought. Explanations are revised as new 
information/perspectives are obtained. (3 sources) 

3 2 7 1 77.6 Criteria 47: It is clear that the patient journey is fully explored. Analysis may initially focus on the time 
period where problems were most apparent, but that should not prevent investigators examining other 
parts of the patient journey if it is considered useful. (3 sources) 
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2 2 7 1 85.7 Criteria 45: The investigation findings have been constructively critiqued and challenged by subject 
matter experts, independent of the investigation. (2 sources) 

2 1 7 1 85.5 Criteria 70: It is described how the recommendation will reduce the risk or limit the consequences of a 
similar incident. (2 sources) 

2 2 7 1 81.6 Criteria 49: Factors affecting different parts of the patient journey or clinical pathway are examined. 
1 1 7 1 98.3 Criteria 80: The methods for analysis are specified. (1 source) 
1 1 7 1 95.2 Criteria 87: Reports are produced using an organisational standardised template. (1 source) 
1 1 7 1 91.9 Criteria 34: Staff, not involved in the incident, but with knowledge about the care process contribute to 

the investigation. (1 source) 
1 1 7 1 91.7 Criteria 69: The use of tools or methods used to develop recommendations are explained and justified. (1 

source) 
1 2 7 1 87.8 Criteria 19: Management support is clear and visible.(1 source + panel) 

 
Further explanation: 
 
A named manager or managers are identified who can support the investigator and investigation, helping 
deal with challenges or barriers. This might be ensuring necessary resources or access to information, 
such as patient records. Managers may be able to help with ensuring participation of individuals by, for 
example, releasing staff from clinical duties, to be involved. 

1 1 7 1 83.9 Criteria 84: The aftercare for the patient/relatives/carers is described. (1 source) 
1 1 7 1 83.3 Criteria 30: Informal interviews, with those involved in, and affected by, the investigation should be 

conducted one person at a time so that individual perspectives about the incident are well understood. 
(1 source) 

1 1 7 1 80.6 Criteria 75: Recommendations are produced to meet the purposes of the investigation. (1 source) 
1 1 7 1 80.6 Criteria 82: The report states who is responsible for any further recommendations. (1 source) 
1 1 7 1 80.3 Criteria 85: The aftercare for the staff involved is described. (1 source) 
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1 2 7 1 77.6 Criteria 79: The description of the event gives a complete picture of the relevant elements of the work 
systems and patient journey. (1 source) 
 
Further explanation: 
 
Frameworks such as the System Engineering Initiative for Patient Safety (SEIPS) and the Yorkshire 
Contributory Factors Framework (YCFF) can be useful in identifying relevant elements. 

1 1 7 1 77.4 Criteria 3: The investigation team includes a patient representative, who is unrelated to the incident being 
investigated. (1 source) 

1 1 7 1 76.7 Criteria 26: Engaged stakeholders are allowed to bring a friend, family member or advocate of their 
choice with them to any meeting, that is part of the investigation, they are involved in. (1 source) 

1 1 7 1 75.4 Criteria 39: The investigation report is proofread by subject matter experts before publication. (1 source) 
4 1 6 1 77.4 Criteria 89: Follow-up is assigned to an individual not a group or committee. The implementation and 

efficacy of all recommendations are monitored, and a named individual identified with responsibility for 
this. (4 sources) 

3 1 6 1 65 Criteria 12: Investigations leads are senior members of staff. (3 sources) 
2 1 6 1 66.1 Criteria 57: Diagramming is used as a helpful exercise in understanding the relationship between 

contributing factors. The Tree and Constellation Diagrams are two potential tools for diagramming. (2 
sources) 

2 1 6 1 54.1 Criteria 5: The investigation team is informed in change management. (2 sources) 
1 2 6 1 75.5 Criteria 15: Investigation leads have at least 30 hours training and skills development in learning from 

patient safety incidents. (1 source) 
1 1 6 1 61.3 Criteria 68: The recommendation fundamentally alters how things get done within the targeted context. It 

reflects a paradigm shift in how the problem is perceived and the strategies used to address it (e.g. 
viewing and doing things differently). (1 source) 

1 2 3 1 66 Criteria 18: The investigation is completed within 45 days of declaration that an investigation is needed. 
(1 source) 
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Table 5.3. 8 Criteria that failed to achieve consensus by the end of round 3 or were removed from the Delphi process. (Ranked by 
median, then MADM, then the number of sources from which the draft criteria was originally drafted in stage 1, and finally by % wording 
agreement) 
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 Criteria  Rationale 

4 8 1 67.2 Criteria 21: The purpose of the investigation is to identifying 
opportunities to improve quality and safety, and reduce risk. (4 
sources) 

Criteria 20 and 21 were combined into a 
single criteria following panel comments 
at round 1. After review of round 2 panel 
comments the steering group agreed 
that these statements represented 
purpose statements for an investigation, 
rather than a criteria to judge the quality 
of an investigation.  

4 7 1 61.7 Criteria 20: The purpose of the investigation is to learn about the 
organization, how it constrains or supports the people to deliver high 
quality care. (4 sources) 

1 7 2 59.2 Criteria 66: The recommendation is system-focused resulting in 
improvement in patient safety across different healthcare settings. 

The rationale for removal of this criteria 
is discussed in the body of the results. 

1 6.5 1.5 77 Criteria 56: Contributory factors are not described in terms of their 
perceived importance in relation to the incident. 

Failed to achieve consensus after round 
3. 

1 5 1.5 48.4 Criteria 81: The report allows you to answer these criteria. This criteria achieved a low median and 
on review of panel comments the 
steering group felt this would not be 
improved with re-wording. 

5 5 2 73.8 Criteria 72: Recommendations without sufficient evidence, or cost-
benefit are not actioned. (5 sources) 

Following review of scores and panel 
comments it was felt the meaning of this 
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criteria was very similar to criteria 71 
and therefore they were amalgamated. 

1 5 2 71 Criteria 32: The board of directors provide their perspective on the 
analysis, conclusions and recommendations in the report. 

Failed to achieve consensus after round 
3. 

1 4 2 53.1 Criteria 42: Care delivery problems (CDPs) are identified. These may 
be slips, such as picking up the wrong drug, lapses of judgement, 
forgetting to carry out basic observations or, rarely, deliberate 
departures from safe practices, procedures or standard. Ensure that 
all CDPs are specific actions or omissions on the part of the staff, 
rather than more general observations on the quality of care, which 
should be recorded elsewhere. It is easy, for example, to put down 
'problems with teamwork’ as a CDP which may be a correct 
description of the team, but should be recorded as a contributory 
factor as it was likely that problems with teamwork influenced the 
CDP. (1 source) 

This criteria failed to achieve consensus 
in round 1. Most panel comments 
related to issues with the fundamental 
meaning of the criteria rather than 
wording. It was not re-worded but 
entered into round 2. It failed to achieve 
consensus in round 2, but again most 
panel comments related to the issues 
with the fundamental meaning. The 
steering group agreed to remove this 
criteria after round 2 due to the panel 
comments and low scores, in order to 
reduce the burden on panellists and 
reduce drop out. 
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5.4 Discussion 

The Delphi study resulted in 83 criteria that experts agreed would indicate a 

good investigation or recommendation. Criteria were organised into six 

domains: 1) planning investigations and selecting investigators, 2) engaging 

people in the investigation, 3) using a systems approach to gathering data, 

information and evidence , 4) developing recommendations, 5) documenting 

the investigation, and 6) follow-up of the investigation and recommendations. 

To the authors’ knowledge, this is the first empirical research study to develop 

such criteria providing investigators, policy makers and researchers with 

guidance that was previously lacking.15,254  

The findings of this are important as they have the potential to address the lack 

of clarity around what constitutes a good investigation or recommendation.254 

These criteria could be utilised by those investigating incidents or with oversight 

responsibility to perform a gap analysis and identify opportunities to improve 

practice, processes and infrastructure. The criteria could ultimately be used to 

improve the impact of investigations in reducing risk and improving patient 

safety. 

It will be useful to consider how these criteria align with the wider literature. The 

five most highly rated criteria, representing those criteria that were felt by the 

expert panel to be most important in identifying a good investigation or 

recommendation, are examined here in more detail. 

The highest ranking of the criteria (number 22, table 5.2) referred to the 

involvement of harmed patients, families and carers in investigations. This is 

somewhat surprising, as this has been done poorly if at all to date,48,333 but that 

this is rated so highly may reflect a more recent drive for change in policy, 

evidence and from harmed patients. While there may be challenges to 

effectively involving this group, evidence suggests they can provide valuable 

and unique perspectives,334-336 and their participation in safety activities is 

vital.337 



135 
 

 
 

The potentially harmful effects of the investigation process itself, on patients, 

families and staff, are well known,48,338-344 and so must be improved to help 

restoration and healing after incidents.256 With the increasing awareness of the 

potential benefits of patient and family involvement and need to avoid 

compound harm it is maybe not surprising that this criteria has ranked so 

highly.  

It is not surprising that protected time is considered important to the quality of 

an investigation(criteria 10, table 5.2), and that improvements in patient safety 

and quality of care are unlikely to be achieved without dedicated resources and 

the release of staff from other duties, such as direct patient care.345 Health 

services are under considerable pressure,346:p.2024 and it is not difficult to see 

how many organisations may struggle to prioritise time and resource for lengthy 

investigations. It is therefore important to consider a range of potential 

responses to incidents, such as aggregated investigations or after action 

reviews within a system of safety learning; in other words using ‘safety time’ 

more wisely.82 It is encouraging to see the introduction of a new framework for 

responding to incidents in the English NHS, which promotes a proportionate 

response to incidents.105 

The third highest rated criteria (23, table 5.2) refers to the engagement of a wide 

range of stakeholders or perspectives. Healthcare is a highly complex dynamic 

sociotechnical system, in contrast to other industries, there is a high level of 

personal interactions, contingencies that cannot be fully anticipated and 

different, sometimes conflicting, perspectives and goals of providers and 

users.108,109 In order for investigators to fully appreciate the complex systems in 

which incidents occur, and the potential areas for improvement, effective 

engagement with the right stakeholders is vital.345,347,348 

The fourth highest rated criteria (40, table 5.2) relates to the need for explicit 

rationale for the use of tools and approaches appropriate for the analysis of the 

incident to be investigated. Despite it’s continued wide-spread use in 

healthcare,254 the way in which Root Cause Analysis (RCA) has been used has 

come under significant scrutiny.12 While a number of problems have been 
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identified,12 two that seem particularly relevant to this criteria are its 

predominance over alternative methods254 and lack of adaptation for the 

healthcare context or empirical evaluation.12,213 While some work has been 

undertaken to develop evidence-based approaches, adapted for the healthcare 

context, for analysis and investigation,82,179-181,236 further work is needed. 

The fifth criteria (35, table 5.2) relates to the continued predominance of 

investigations and subsequent recommendations to focus on improving 

individuals’ behaviour and practice, rather than the wider system deficiencies 

that contribute to incidents.10,145,238-245,254,255,349 A number of potential causes for 

this have been identified such as lack of investigatory expertise,10,156,180 the 

limited guidance which might itself encourage a focus on individuals,12,144 and 

even investigator bias.198,272,349 Not only is an inappropriate focus on individuals 

within investigations and recommendations likely to result in missed 

opportunities to identify and improve other system deficiencies, it will 

perpetuate the creation of second victims and contribute to 

disenfranchisement and burnout within the healthcare workforce.350 Criteria 35 

is intended to encourage investigations to look beyond the active failures of 

generally well-meaning healthcare staff, to the underlying systemic deficiencies 

that provide they environment and context for incidents. 

 

5.5 Strengths and Limitations 

Utilising both peer-reviewed and grey literature in combination with expert 

opinion likely strengthened the validity of these criteria, which is suggested by 

their alignment with the broader literature above. The healthcare-focused 

expert panel are likely to have increased the likelihood that the criteria are 

adapted for the healthcare context, increasing their potential relevance and 

usability.213,237 

The average wording score across the criteria was 86.5% (SD 5.6) indicating that 

while the wording of the criteria was considered acceptable, it could be 

improved. 
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It is likely that further work is needed to establish exactly how these criteria can 

be used in practice, and there are likely to be limitations to this, in their current 

form. One potential limitation for the use of these criteria is the availability of 

evidence or data from investigations or their reports; it may not be possible to 

judge an investigation against criteria when information is not available. As an 

example, criteria 10 states that “Investigation team members are given 

protected time, within their usual working hours, to carry out the investigation.”. 

It is unlikely that this would be documented within a single investigation report, 

but might be written within a policy document. The criteria as they are currently 

presented, are potentially aspirational, and it will be important for further work 

to consider how they are evidenced and applied in practice. 

It is also likely that the criteria are incomplete; i.e. that there are other indicators 

of a good investigation or recommendation, that have not been identified during 

this Delphi. For instance, despite the increasing awareness of inequity within 

patient safety, and the potential impact of explicit or implicit racism, sexism, or 

homophobia,351,352 there are no criteria that relate to ensuring investigations do 

not contribute to or further exacerbate these problems. 

5.6 Conclusion 

Improving the quality of investigations and recommendations is of paramount 

importance. Firstly because of the growing criticism that investigations and 

recommendations, in their current form, are failing to improve safety.9-13,254 

Secondly the increasing realisation that investigations have the potential to 

cause harm to patients, families and staff.256 Thirdly that recommendations may 

not only be ineffective but may contribute to safety clutter or indeed have 

negative impacts on safety.277,278 Finally investigations and subsequent 

recommendations represent a significant resource burden.254 If the resource 

expenditure is to be justified then the quality of investigations and 

recommendations most be more explicitly demonstratable and opportunities 

for improvement identified and acted upon. The criteria from this Delphi provide 

an empirically developed and healthcare contextualised guide to achieve this. 
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Part 3 Discussion and Conclusions 

 

Chapter 6 Discussion 

Chapters three, four and five, each containing discussion sections, have 

specifically addressed the aims and objectives of the PhD outlined in the 

introduction (section 2.4). This thesis discussion will bring these studies 

together in considering how this PhD has added to existing literature around 

recommendations generation and the implications for practice, policy and 

future research. 

 

6.1 Overview of studies 

The aim of this PhD and thesis was to explore how to produce effective 

recommendations following investigations in hospitals. Chapter 3 presented a 

scoping review that updating and expanded on a previous review by Card and 

colleagues.10 This update demonstrated the continued tendency for patient 

safety investigations to produce recommendations that focussed on improving 

individuals’ behaviour and practice, rather than the wider system deficiencies 

that contributed to incidents. It highlighted a lack of transparency about how 

recommendations are generated and confusion, or lack of consensus, about 

how they should be judged for effectiveness or quality. Overall chapter 3 

suggested that many questions still remained about how to generated effective 

recommendations. The individual focus of recommendations and question of 

recommendation quality were further examined in chapters 4 and 5. 

YOU ARE HERE 
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The tendency for individual focussed recommendations was explored further in 

chapter 4, the scenario study, which demonstrated the impact of outcome bias 

on investigators. More punitive recommendations were selected when patient 

outcomes were worse following a patient safety incident. Furthermore, worse 

patient outcomes were associated with greater responsibility assigned to 

healthcare staff involved in the incident and a stronger motivation to 

investigate. Interestingly participants motivation to investigate was high, 

irrespective of patient harm, but further increased as patient harm increased. 

All incidents were considered by all participants to be highly avoidable 

irrespective of patient outcome. Chapter 4 highlighted important differences 

between the public, staff and experts, in their responses to an incident and 

investigation. Expertise in patient safety reduced, but did not eliminate, the 

impact of outcome bias on judgements of staff responsibility and the selection 

of punitive recommendations. Differences in responses between those experts 

from a clinical background versus those from a non-clinical background 

suggest that the origin and types of expertise and experiences are likely to be 

important in determining the effectiveness of investigations and 

recommendations. Chapter 4 empirically demonstrated that those with patient 

safety expertise were less likely to select individual-focused recommendations, 

than staff or the public. This highlights the importance of investigator expertise 

in achieving effective investigations and recommendations. 

The Delphi study, presented in chapter 5, was designed to address the lack of 

consensus on how to judge recommendation quality, highlighted in the chapter 

3. This was the first empirical research study to develop criteria to judge the 

quality of investigations and recommendations specific to the healthcare 

context. Despite the lack of agreement, in this area demonstrated in chapter 3 

and potentially conflicting views of stakeholders highlighted in chapter 4, 

consensus was achieved for 84 criteria. The criteria were organised into six 

domains: 1) planning investigations and selecting investigators, 2) engaging 

people in the investigation, 3) using a systems approach to gathering data, 
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information and evidence , 4) developing recommendations, 5) documenting 

the investigation, and 6) follow-up of the investigation and recommendations. 

Both the demonstrated impact of outcome bias on investigations and 

recommendations and quality criteria represent important areas of novelty 

within this PhD and thesis. The scenario study represents, to the PhD 

candidates’ best knowledge, the first empirical study of outcome bias within the 

context of healthcare incident investigations. In the following section these two 

issues will be explored further within the wider context of literature, policy and 

practice. 

 

6.2 Key findings 

The following sections will present some key findings from this thesis and the 

studies within this PhD. These will be discussed in the broader context of 

literature and policy. 

6.2.1 Individual-focus of recommendations 

Despite over two decades of discussion of safety theory in healthcare policy 

and practice, particularly the influential work of James Reason, the problem of 

individual focus remains. Policy attempts to guard against the individual focus 

observed within investigations, but human tendencies such as outcome bias 

illustrated in chapter 4, make this challenging. 

The scoping review in Chapter 3 demonstrated the persistent widespread 

individual-focus of recommendations generated in hospitals following 

investigations. The scenario study presented in Chapter 4 provided evidence for 

outcome bias as a potential mechanism for this.  Taken together, these findings 

suggest that simply telling people that they should not focus on individuals 

within investigations and in the generation of recommendations, within policy, 

guidance or training, is unlikely to be sufficient to overcome the impact of 

unconscious cognitive bias.  
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Outcome bias may be one reason the patient safety movement has struggled to 

shift the focus of investigations from individuals to take into account other 

elements of the system.10,100,254,353 Shifting this focus has been and must 

continue to be priority for a number of reasons. Firstly, being involved in an 

incident in itself can be traumatising for staff,338 but the retributive or punitive 

approach of investigations can further compound this harm.48,339-344 Of 

particular relevance in the context of a current global workforce crisis,350 is that 

staff leaving the their jobs after incidents and investigations contribute to high 

staff turnover.354-356 

Secondly, the focus on individuals and humans as the ‘problem’ has detracted 

from the identification of wider systemic issues and a design approach to 

healthcare safety.357 James Reason used the analogy of swatting mosquitoes 

rather than draining the swamp, suggesting that “active failures are like 

mosquitoes. They can be swatted one by one, but they still keep coming. The 

best remedies are to create more effective defences and to drain the swamps in 

which they breed. The swamps, in this case, are the ever-present latent 

conditions.”.87:p769 In other words individuals who err can be removed, punished, 

trained or reminded, but improving safety requires a  focus on how the system is 

designed around them to optimise their performance.87,357 This is similar in 

principle to Johnston’s substitution test.358 Johnston suggested that when 

considering the unsafe acts of individuals, it is important to consider whether 

another similarly qualified or experienced individual might err in the same way, 

particularly if placed in similar circumstances and conditions.358 If this is the 

case then a focus on individuals would potentiality ignore wider system factors. 

 

There are however criticisms of shifting the gaze of investigations, in an attempt 

avoid blame, could however be problematic for two reasons. Firstly, this might 

ignore those staff who are knowingly negligent or do intentionally cause harm to 

patients.359 Secondly, and potentially more importantly, humans represent a 

central component within healthcare systems, and ignoring their contribution 

to overall system performance, within investigations, would result in incomplete 
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analysis and potentially ineffective recommendations. Incident analysis needs 

to achieve a detailed understanding how unavoidably fallible humans err as 

well as succeed within the systems they work in order to design or re-design 

systems to improve safety. While investigations would benefit from a broader 

systems approach, the human contribution should not be ignored and in fact 

explored and researched further.357 This greater understanding of human 

performance within the healthcare context will allow effective system design to 

optimise human performance, wellbeing and overall outcomes. For this to be 

done effectively it might be that the assignment of blame and individual 

responsibility need to be de-coupled from the investigation process. The 

scenario study in Chapter 4 demonstrated that responsibility and blame are 

potentially associated with unconscious tendencies and therefore will prove 

challenging to mitigate. Another final consideration in relation to individual 

responsibility is the conflicting views of the public, staff and experts. Each of 

these groups may have different perspectives, judgements and expectations 

shaped by their experiences. These will need to be considered and managed. 

 

6.2.2 Assessing the quality of recommendations 

Improving the quality of investigations and recommendations is of paramount 

importance for a number of reasons. Firstly because of the growing criticism 

that investigations and recommendations, in their current form, are failing to 

improve safety.9-13,254 Secondly the increasing realisation that investigations 

have the potential to cause harm to patients, families and staff.256 Thirdly that 

recommendations may not only be ineffective but may contribute to safety 

clutter or indeed have negative impacts on safety.277,278 Fourthly the number of 

recommendations proposed at local and national levels has increased 

exponentially with the accumulation of public enquires (e.g., Kirkup 2015; 

Ockenden 2022, Infected Blood Inquiries 2022) and establishment of national-

level independent investigatory bodies such as the HSSIB.360 Investigations and 

subsequent recommendations represent a significant resource burden, with 

scant evidence they are implemented.254 If the resource expenditure is to be 
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justified then the quality of investigations and recommendations most be more 

explicitly demonstratable and opportunities for improvement identified and 

acted upon.  

The scoping review in Chapter 3 demonstrated a great deal of confusion 

regarding the judgement of recommendation quality. Despite its importance, 

reporting of outcome measures relating to investigations and recommendations 

in the literature was scant. Instead of evaluating effectiveness of 

recommendations using outcome measures there was a preference within the 

literature for predictive or presumptive quality measures such as the action 

hierarchy(AH). While widely used, in academia and policy, the adoption and 

iterative development of the AH within healthcare has been criticised as lacking 

empirical basis and adaption for the context of 

healthcare.10,100,101,148,182,183,186,213,234-237,251,254,255 A challenging issue in this area was 

what constitutes a good quality recommendation, and the Delphi study 

provided an empirical step in moving forward from the confusion and 

disagreement highlighted in the scoping review. While the design of the Delphi 

study was discussed in more detail in chapter 5, one important reason for 

developing criteria for the investigation and recommendations was to allow 

future analysis of the linkage between these steps. The output of this study was 

strong agreement on seven criteria directly relating to recommendation quality 

(criteria 60-65, and 86). A number of the criteria will be considered in more 

detail here as they relate to the broader aims of this PhD and thesis.  

The highest rated recommendation criterion (criterion 63) stated 

recommendations should be demonstrably linked to the evidence and findings 

of the investigation as well as views of stakeholders. This supports the original 

Delphi aim to identify criteria to judge the quality of both recommendations and 

preceding investigations as it is likely that these are inextricably linked. 

Recommendation generation is a step in the investigation process informed by 

the findings of the investigation. It could be argued that the recommendations 

can only be as effective as the preceding investigation.329 This concept would 
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benefit from further analysis, for which the Delphi criteria may provide an 

empirical basis.  

The second most highly rated recommendation criterion (criterion 65) related to 

avoiding the blame of a ‘suitable’ culprit or assignment of liability and that they 

should extend beyond the behaviour and shortcomings of individuals to wider 

systems factors. This is significant when considering the two other studies in 

this PhD. The scoping review highlighted the reality that in hospital practice 

there is a tendency for individual-focussed recommendations, despite 

consensus among experts in the Delphi that this should be avoided. Within the 

scenario study (Chapter 4), irrespective of patient outcome severity, 836 

punitive or individual-focused recommendations were selected, representing 

34% of the total selected recommendations. Simply put, this finding suggests 

that whatever the outcome, people continue a significant proportion of 

recommendations on those individuals involved in an incident. It is important to 

note that participants were asked to ignore any potential perceived resource 

implications or implementation challenges when selecting recommendations, 

a reported barrier to the selection of recommendations in practice. An even 

greater disconnect is that even experts appeared to select more punitive 

recommendations when the patient outcome was most severe. This may 

indicate both the strength and unconscious nature of outcome bias and its 

impact on decision making in the context of healthcare investigations and 

recommendation selection. 

6.2.3 Bias within the investigation life cycle 

This bias has been demonstrated in studies from other domains and for over 30 

years suggesting it’s a pervasive and persistent phenomenon.190,191 Outcome 

bias has the potential to influence judgements at a number of different points 

throughout the investigation process, thus having a cumulative and therefore 

greater impact on the investigation and recommendation generation process.349 

These points represent distinct phases of the investigation from deciding 

whether an investigation is to be carried out, to the focus of analysis (individual 

responsibility) and finally where improvement efforts are focused 
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(recommendations). When a patient comes to greater harm an incident is more 

likely to be investigated, individual responsibility may be given greater attention 

within the analysis and ultimately the generated recommendations may 

inappropriately focus on individuals. 

Figure 6.1 below illustrates the potential cumulative impact of outcome bias 

during the course of an investigation, expanding on findings of the scenario 

study with three other considerations.  

Firstly, although explored in non-healthcare domains, other points during 

investigations have been identified as susceptible to bias, such as the 

perception and observation of data, data collection and analysis.361 It is 

reasonable to hypothesise therefore that outcome bias will impact on more 

elements of the investigation process than investigated within the scenario 

study reported here.  

Secondly, outcome bias represents only one of possibly 180 or more biases that 

have been identified, outside of the healthcare incident investigation domain, 

as effecting decision making in a range of professional domains.320 For example, 

investigators have been demonstrated to attribute greater individual 

responsibility for incidents than the evidence would suggest, irrespective out 

outcome bias.362-364 There’s also a demonstrated tendency to consider people’s 

actions as intentional and overly impacted by dispositional qualities such as 

inattentiveness or carelessness.365 Often people consider incidents, in 

hindsight, as more predictable than they actually were,366 correlating with the 

high levels of avoidability judgements within this PhD’s scenario study.349 This 

perceived foreseeability of the incident may lead investigators to focus on the 

actions of individuals, poor decisions or missed opportunities rather than wider 

system issues.271,367 Importantly, a number of biases are likely to result in 

investigators focusing on human error, such as the tendencies to conclude that 

individuals’ actions are intentional or the result of carelessness or 

inattentiveness.365 These are just a few examples of cognitive biases that might 

have an cumulative impact on the investigation process. 
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Thirdly, investigations in healthcare involve a lead investigator interacting with a 

number of other people, whether within an investigation team, interviewing 

patients, families and staff, or presenting to oversight committees. The scenario 

study examined outcome bias in the context of an individual investigator, rather 

than taking into the account the impact of these interactions. Teams or groups 

of people may themselves introduce further biasing issues such as "group 

think",284 and shared information bias285,286 which may result in other forms of 

bias affecting  the gathering and interpreting of information, as well as the 

analysis and conclusions.  

Taken together, these issues suggest that investigations and those investigating 

may be susceptible to a range of cognitive biases occurring at different time 

points, potentially impacting the findings and subsequent recommendations. 

Figure 6.1 Accumulative impact of bias during the investigation process 

 

The key findings of this PhD have been explored within the wider context of 

literature, policy and practice. In the following section the implications and 

potential applications of these findings will be discussed. 

 

6.2.4 What does this mean for the practice of recommendation generation 

There are important limitations of the focus of this PhD and thesis in ultimately 

improving patient safety. Recommendations themselves represent only one 
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component in the realisation of safety improvements following the 

identification of patient safety incidents and subsequent investigations. The 

‘perfect’ recommendation may not lead to any improvement in safety, and it is 

important to briefly consider the expectations of recommendations and wider 

context in which they are generated. 

 

Firstly, there is an expectation that recommendations should be implemented, 

and actions developed; in other words that recommendations should trigger 

change. In fact the scenario study highlighted the preference to select 

recommendations than not. Recent policy change in England has encouraged a 

proportionate response to incidents in that patient safety teams in hospitals 

should make decisions about the kinds of investigation approaches to use 

balancing opportunity for improvement with resource usage. It could be argued 

that a similarly proportionate response is needed in response to 

recommendations. A comparison to evidence-based medicine (EBM) may be 

useful to illustrate the argument. EBM uses high-quality clinical research to 

guide decisions around patient care. An important principle is that changes to 

care are only advised based on sufficient bodies of research that is judged of 

high quality. If a single poorly designed study with a small number of 

participants concluded that a new medication was effective for treating a 

particular condition it is unlikely that the medical community would make 

changes to their practice. It could be argued that individual incident 

investigations are analogous to the small study. Taking an EBM approach to 

incident investigations then it would be suggested that the recommendations 

and individual investigation need to be evaluated for quality and set in the 

broader context of the organisations patient safety evidence before deciding 

whether to action them. This is not an entirely new suggestion, as others have 

encouraged the potential value in aggregated and thematic reviews of incidents 

and investigations as a way to improve the potential for safety improvement.368 

If a proportionate approach to recommendation actioning was taken, there may 

be situations in which recommendation from individual investigations are not 
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actioned. The scenario study and broader literature suggests that this may be 

challenging as organisations need to provide patients and families with answers 

and staff and commissioners or regulators with assurance of safety. 159 

Secondly, it is important to consider the wider context within which 

recommendations are generated. Recommendations do not exist in isolation, 

and it is important to consider this when evaluating their effectiveness. As 

discussed earlier, recommendations follow on from investigations and before 

that, reported incidents. Within this thesis the potential unreliability with 

incident reporting has been highlighted. Investigations are only likely only to 

occur as a result of unsafe care that is identified by reporting, potentially 

ignoring other opportunities for learning. It is likely that the focus of the 

investigation is open to bias. The recommendations are likely to be largely 

informed by the findings of the investigation and therefore the quality of this is 

likely to be an important influence. There are a large number of other external 

factors that might influence the generation and selection of recommendations. 

One important factor is the potential resource implication of actioning a 

recommendation. The scenario study asked participants to ignore potential 

cost or resource implication of recommendations. While this was important in 

the design of the study, in examining the impact of outcome bias, it is clearly an 

unrealistic suggestion. In reality the potential or perceived resource 

implications of actioning recommendations has an impact on which 

recommendation are generated. As resources within healthcare become even 

more stretched, it is likely that this is going to have an increasing impact. 

Overall the argument here is that while recommendations are an important step 

in the investigation process they sit within a larger process with many 

influences. Realising the potential of investigations to improve safety will 

require an approach that take into account this wider context. 

6.3 Implications for Practice 

This PhD has important implications for how recommendations are generated 

and investigations are carried out in hospitals. It also has implications for 

independent or national organisations such as the Health Services Safety 
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Investigations Body in England and national enquires, both of which produce 

recommendations for local organisations.360 

Investigations should have explicit explanation of their purpose from the 

outset. There may be multiple requirements of the investigation, such as 

identifying opportunities to reduce risk and improve safety and provide patients 

and or families with an explanation of the events leading to the incident.300,303,329 

Clarity is needed around language and terminology. This would benefit those 

involved in investigations, reading reports or evaluating the process. 

Investigations and hospitals should provide definitions of key terms such as 

recommendations and ensure consistency in their use. 

Investigators should be encouraged  to “show their working” within 

investigations.369:p.366 The scoping review demonstrated a lack of details 

reported about the methodological approaches and considerations within 

hospital investigations. Openly reporting methods and a descriptive account of 

the investigation approach will allow evaluation, critique and ultimately the 

potential for iterative improvement within the peer-reviewed literature and 

public domain.369 

An awareness of the different and sometimes conflicting views of the 

public, staff and experts, highlighted in the scenario study, is important. This 

will prepare those conducting and overseeing investigations for the discussions 

they may need to have with these groups during an investigation. Investigators 

will need to be skilled in managing these dynamics. 

While the bias research in the context of healthcare investigations is relatively 

underdeveloped, there is a growing evidence base of approaches that may 

mitigate potential negative impacts of bias. This thesis demonstrates the 

potentially significant impact of cognitive bias on the investigation process. 

Hospitals and investigators should explicitly consider the impacts of bias and 

seek out evidenced-based approaches for mitigation. It may be prudent for 

investigations to include statements concerning bias within reports. 
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Investigators and those with oversight for investigation processes should 

receive evidence-based training. A consideration of the impact of bias could be 

built into checks and mechanisms in a similar way that tools are being used to 

evaluate health equity consideration within maternity and newborn safety 

investigations.370 Training by itself is unlikely to mitigate the impacts of bias but 

may be effective when combined with other strategies like that, and others 

discussed briefly below.272 It is therefore important that hospitals are aware that 

making investigators aware of bias will not prevent their susceptibility to it and 

potential impact on investigations. 

The Delphi criteria could be used to reflect on the current approach to 

investigation and recommendation analysis, potentially identifying 

opportunities for improvement in the process. As Leistikow and colleagues 

argued, evaluation of the learning process may be as beneficial as the 

measuring outcomes.211 In other words a focus on the components of the 

investigation process, as presented in the Delphi study, may provide 

organisations with a manageable approach to evaluating and improving 

practice. The criteria within the Delphi, drawn from a large body of supporting 

literature and empirically developed with experts provides a valid standard 

against which to examine our current investigation practice. 

 

6.4 Implications for policy 

National and local policy documents set expectations and standards for 

investigations, and can therefore have a significant impact on practice.371,372 As 

a highly relevant example a recent document analysis of incident investigation 

policy documents in England found a surprising lack of guidance or detail 

relating to the involvement of patients and families in investigations.333 

Addressing these deficiencies in policy may contribute to improved 

organisational learning and reduced compound harm for those involved in 

investigations.48,333 This PhD and thesis presents a number of implications to 

consider in policy decisions as well as the related to documents and guidance. 



151 
 

 
 

Policy documents should be clear for those using them. Significant 

confusion and lack of agreement around terminology was highlighted in the 

scoping review. Recent documents in the literature continue to use a range of 

different terms with overlapping meaning. As an example, PSIRF described the 

identification of areas for improvement and safety actions,161 the London 

Protocol uses the term recommendations and others the term risk controls.98,255 

While it is encouraging to see that clear definitions of these terms may be 

provided, these differences are concerning for disagreements or confusion 

about the nature and purpose of recommendations. Work could be undertaken 

to achieve consensus in this area and provide a more universal language in 

relation to investigations and recommendations. There may be benefit from 

providing standards or expectations in relation to the reporting of investigations 

such as the format and content of reports. In the same way that research 

papers have expected structure and content to ensure that the purpose, 

approach and analysis and transparent and repeatable, so too could 

investigation reports benefit from this kind of reporting. 

The importance of the selection of investigators should be discussed within 

policy. The scenario study has significant implications for the conduct of 

investigations and selection of investigators. In reality, it is likely that individual 

investigators are limited in their ability to mitigate bias even when provided with 

specific training and therefore systemic factors, potentially beyond their 

control, will need to be considered.272 Organisational factors or strategies might 

include what information is provide to investigators and when and 

arrangements for independent verification.272 

Policy should, where possible, use the best available evidence. Those 

deciding on policy in this area might benefit from engaging with and supporting 

current research to integrate evidence-based approaches to bias mitigation. 

The Learn Together project is a good example of this kind of rapid integration 

between research and policy, that could be emulated within other areas of the 

investigation process, such as bias.328 
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Policy needs to explicitly attend to the human tendency to want to 

investigate when harm is severe. While patient harm plays an important part 

in individuals’ responses to an incident, policymakers will need to consider 

when harm severity is justification for investigation and when it is not. This is of 

particular relevance to current policy in England which encourages 

proportionate responses to incidents. The scenario study demonstrates that 

not only do people tend to want to investigate rather than not investigate and 

incident, but also that this tendency is much greater as harm increases.   

The competence and capacity of those investigating should be discussed in 

policy. Investigations should be led by those with expertise and experience and 

would benefit from defined competencies for investigators. This is a topic that 

has received increasing attention over the last few years, with calls for the 

professionalisation of investigators.(refs)The delphi criteria could be used to 

inform standards and the content of policy documents at a national, regional 

and local hospital level. As an example, the Dutch national incident reporting 

system utilizes an internally developed set of criteria to evaluate investigation 

learning processes within hospitals.211 Leistikow and colleagues raise an 

important question, which would also apply to the criteria within the delphi in 

this PhD, “whether the quality of SE analysis reports is a true reflection of a 

hospital’s learning process”.211:p.255  

 

6.5 Implications for Research 

Academics should use consistent and unified terms in the literature. The 

suggestions around clarity and consistency of terminology in relation to 

investigations and recommendations, discussed in the previous sections, seem 

as relevant to the research domain. Moving towards a universal language in this 

context would make research more generalisable and globally relevant. 

Rigorous empirical evaluation and healthcare adaptation of investigation 

approaches is needed. Incident investigations remain foundational to patient 

safety measurement and improvement but more enquiry is needed about their 
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effectiveness or impact. As alternatives to traditional formal investigations, 

such as after-action reviews, are increasingly encouraged research will need to 

consider the effectiveness of these. New approaches and tools for 

recommendation generation are more likely to be successful if adapted and 

designed relative to the unique and complex context of health care, with 

rigorous empirical evaluation. Further specific research is needed to continue 

to empirically develop frameworks of contributory factors that themselves 

impact the findings and recommendations generated by investigations.144 

Appropriate measures of safety and investigation impact need to be 

defined. More research is needed to consider specifically what measures are 

appropriate for measuring recommendation or investigation effectiveness. 

The potential negative impact of recommendation implementation needs 

to be evaluated. The scenario study highlighted the tendency of investigators to 

select recommendations rather than not. With the potential of safety 

investigations to contribute to the creation of safety clutter or low-value safety 

practices,277,278 further research is needed to explore the potential negative 

impact of investigations and recommendations in this context. 

The impacts of bias and potential mitigation strategies should be a 

research priority. Research is needed to develop and empirically test strategies 

to mitigate the impact of cognitive biases on investigations, such as investigator 

training, blinding and unmasking (e.g. to patient outcome) and independent 

verification.272 Future research is needed to explore the impact of bias on 

alternatives to traditional investigation in patient safety, such as After-Action 

Review, 'SWARM' and Structured Judgement Review. 

Further research is needed to make the criteria presented in chapter 5 

usable in the real world. The Delphi criteria represent an empirical step 

forward in defining quality in investigations and recommendations but further 

research is needed to 1) identify gaps such as criteria relating to inequity,351,252 2) 

test and develop their usability in real world settings, and 3) work with 

stakeholders to develop explanatory notes. Future research might also 
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examine, using the delphi criteria, the relationship between investigation 

quality, recommendation quality, and outcome measures relating to safety.  

The importance of national and local policy documents in translating best 

evidence approaches to investigations,328,333 a documentary analysis of hospital 

policy documents in relation to investigation and recommendation quality may 

be of benefit. This would allow a gap analysis and highlight opportunities to 

improve local policy documents. 

 

6.6 Strengths and limitations of the thesis 

Chapters three, four and five, each contain discussion of the strengths and 

limitations of the individual studies. This section will consider several strengths 

and limitations of the thesis as a whole in addressing the aims of the PhD. 

6.6.1 Generalisability and relevance 

One key strength of this thesis is the potential generalisability of the study 

findings. As illustrated in the scoping review the approaches to investigation, 

such as RCA, are similar across other health systems in the USA, Australia, 

Netherlands, Brazile, Hong Kong. In fact the problems and challenges faced by 

those conducting investigations are similar across countries,254 therefore the 

findings and analysis within this thesis may have international relevance. 

 

6.6.2 The black box of recommendation generation remains 

The scoping review presented important findings relating to the types of 

recommendations proposed in hospitals as well as consideration about their 

quality, but did not reveal how hospitals actually generate them, which was one 

of the objectives of this PhD. The rationale for the choice of scoping review as a 

method to answer this question was provided in section 2.5.1. As the scoping 

review was unable to provide an answer to this question it is important to 

explain why further studies where not undertaken to answer this question within 
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the PhD. This gap in the literature is not peculiar to healthcare. In a study of 

Swedish investigators (including those from healthcare, nuclear, and 

transportation) only 5% of respondents referred to explicit methods or 

strategies for generating recommendations.373 The remainder of investigators 

either responded ‘no’ to the question “Do you use any particular method or 

strategy in the process of formulating the recommendations?”, or “were vague 

and referred to general criteria such as; ‘realistic recommendations,’ or that the 

recommendations are ‘derived from the finding[s]’.”.373 To the PhD candidates 

knowledge, there remains no studies in the literature specifically examining 

how hospitals generate recommendations. 

  

6.7 Reflection on professional identity 

Neary described professional identity as fluid rather than static, and influenced 

not only by how we see ourselves, but also how we think others perceive us, and 

the perceptions of society.374,375 While there is variation in the definitions of 

professional identity in the literature, Fitzgerald suggests the following 

characteristics:  

“the ability to perform the functions of the profession; knowledge, as 

evidenced by education and/or certification; identification with a 

community of practice and with the values and ethics of the profession; 

and personal identification as a professional within an identified 

professional group.”376 

My professional identify has changed during the course of my PhD, and 

continues to vary depending on where I am (clinical or academic environments) 

and who I am talking to. If working clinically, and talking to patients or families, I 

continue to introduce myself as a doctor and do not discuss my academic 

activity. My research in patient safety is actually highly relevant to patients, 

families, and staff in the hospital I work in, but I find that ‘patient safety’ is not 

routinely discussed in day-to-day clinical work, unless there has been a serious 

breach. When speaking to staff in the hospital who work in patient safety or 
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quality improvement, or to those within academic environments I would, earlier 

in my PhD, introduce myself as a doctor doing a PhD in patient safety. As I have 

approached the end of my PhD I have described myself as a doctor who does 

patient safety research. On reflection it is clear I identify as a clinical doctor 

first, and an academic second. While the term clinical academic is commonly 

used in the UK to describe someone who combines both clinical and academic 

work, I have only recently started to consider myself one; this may reflect a slow 

transition to accepting a dual professional identity, rather than two separate 

identities. 

 

6.8 Conclusion 

The investigation of patient safety incidents and generation of 

recommendations is a highly complex amalgam of social, political, and 

technical activities, which must examine the highly complex systems that make 

up healthcare delivery. This thesis has highlighted the widespread tendency of 

individual focused recommendations and confusion and disagreement about 

how recommendations should be generated or judged for effectiveness. The 

importance and potentially significant impact of investigator outcome bias has 

been demonstrated along with the important differences between how the 

public, staff and patient safety experts react to incidents and select 

recommendations. The Delphi study represents an important empirically 

grounded step forward in defining a good quality investigation and 

recommendations. Taken together the findings of this PhD can inform 

evidenced based practical improvements and further research to improve the 

effectiveness of recommendations and investigations.  

Healthcare has yet to realise the potential of investigations to improve safety. If 

specific system-oriented methodologies were used, with a focus on a smaller 

number of quality investigations, conducted by appropriately trained people 

significant improvements might be achieved. 
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Appendix 1: Fictional Incident to demonstrate application of the OAM 

 

Incident Summary: The incident takes place on a hospital ward, a nurse (Alex) 

on their drug round notices that the next patient (Sam) has been prescribed new 

antibiotics to treat a hospital acquired pneumonia. The antibiotics are to be 

given intravenously. The nurse prepares and administers the antibiotics. A short 

time later the patient becomes unwell. Despite the efforts of the resuscitation 

team (made up of doctors and nurses) the patient dies. It is likely they died 

because of anaphylactic shock triggered by the intravenous antibiotics. The 

antibiotics given were from the penicillin class. 

One of the resuscitation team notices, on the electronic prescribing system, 

that a penicillin allergy is recorded for Sam. An incident report is submitted via 

the online system. 

Initial fact finding: The ward manager speaks to Alex about the incident. Alex 

says they were not aware of the allergy, and that the patient did not have a red 

allergy wrist band on. They said that the antibiotic had been prescribed by the 

doctor and so they assumed that it was safe to give and that the doctor would 

have checked the allergies. There is a yellow box indicating allergies on the 

electronic prescribing system display, but you have to click on it to view what 

the allergies the patient has. The ward manager also spoke to the doctor who 
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had prescribed the antibiotic (Sidney), who said they had not been aware that 

the patient had any allergies. 

Initial analysis: Active failures are unsafe acts committed by people;(87Reason 

2000) in this case Sidney prescribed and Alex administered a penicillin 

antibiotic to a patient with a known penicillin allergy. It is not uncommon for 

analysis and investigation to look little further than the often obvious active 

failures of staff in relation to an incident.(87Reason 2000; 144Lawton 2012; 

145Peerally 2022) It is the purpose of the systems approach and OAM to 

encourage exploration beyond the point of an active failures.(87Reason 2000) 

The following paragraphs will explore selected defences/barriers and 

contributory factors in this incident in order illustrate the use of AOM rather 

than represent a complete investigation. 

Analysis of defences/barriers: The hospital in which this incident occurred 

has a policy of placing a red plastic bracelet on patients’ wrists to highlight 

known allergies. This is an example of a ‘defence’ and acts as a safeguard to 

mitigate the consequence of human failure.(87Reason 2000) The patient in this 

incident had been given a plastic bracelet but were suffering from acute 

confusion; they had been agitated during the night and pulled off this bracelet. 

The bracelet had not been replaced before Alex had come to administer the 

antibiotics. The defences illustrated in Figure 4 have holes representing the fact 

that the defences may or may not be intact; ideally defences are totally 

effective and never fail, but in reality, this is unlikely. As in this incident, the red 

allergy bracelet defence, is only effective if it is placed on the patient’s wrist, 

and even then needs to be seen and understood by staff to have a chance of 

preventing harm. There were a number of other potential defences or barriers in 

this incident such as allergy alerts on the electronic prescribing system and 

practice of asking a patient if they have any allergies before administering 

medication. 

Analysis of contributory Factors: Selected examples of contributory factors 

are discussed here in order to illustrate the OAM (Figure 3) within this fictional 

incident; a full investigation would likely uncover much more detail.  



196 
 

 
 

Patient factors: The patient in this incident was acutely confused 

and agitated. They had a mixed delirium, meaning that at times 

they were agitated and other times drowsy. They had removed 

their own allergy bracelet during the night, were not able to report 

their allergy to the nurse, and there was a delay in the detection of 

their clinical deterioration due to cognitive impairment. 

Work Environmental Factors: The ward manager was aware that 

on the day this incident occurred there were some issues with 

staffing. There were less nurses than there should be, and one of 

the nurses was a locum nurse who was not as familiar with this 

ward or hospital. As a result Alex was caring for more patients 

than usual and having to provide support to the other staff. Alex 

was having to frequently interrupt their drug round to provide 

support to other staff. 

Electronic Information Systems and Technology: The 

electronic prescribing system is designed in such a way that 1) 

the doctor was able to prescribe a penicillin antibiotic to a patient 

with known and recorded penicillin allergy, 2) there was no allergy 

warning when the nurse administered the antibiotic to the 

patient. 

Organisational, Management and Cultural Factors: Due to 

financial pressures the hospital made changes to how they paid 

nurses to work extra shifts; resulting in less pay than previously. 

This meant that nurses who usually worked in the hospital, and 

who were familiar with the ward, were less likely to take on extra 

work and gaps in staffing were filled by locum nurses. 

The purpose of presenting this fictional incident is to illustrate how the OAM can 

be used to explore the multiple contributory factors behind an incident. It is 

important to highlight that there are two immediate active failures that were 

identified (prescription and then administration of the antibiotic), each of which 
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may have their own set of contributory factors, and that it may be that beyond 

the harm caused by administration of the antibiotic there may have been a 

delay in recognition of the patients deterioration; investigation of which may 

reveal further contributory factors. 
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Appendix 2: Scoping review search terms 
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Appendix 3: Scenario study scenarios 

(All events and persons described in these scenarios are fictitious) 

Scenario 1  

Doris Campbell, an 80-year-old lady, was admitted to the acute medical unit 
with a urinary tract infection and acute confusion (delirium). Doris was 
assessed by the physiotherapist who noted reduced balance and the need for 
assistance to stand. The physiotherapist was going to pass this information 
onto the nurse but was asked to urgently provide chest physiotherapy to 
another patient who had become unwell. The nurse looking after Doris 
completed her falls risk assessment which suggested she was ‘high risk’; 
among other things this prompted that Doris should have a falls sensor; the 
nurse had a lot to do and asked if the healthcare assistant could arrange for one 
to be fitted. The healthcare assistant didn’t feel comfortable with how to fit a 
falls sensor and didn’t want to trouble the busy nurse; they decided to find 
someone else to help when they got a moment. 

 

No/low-harm outcome 

Later that day Doris was found on the floor next to her bed. She was 
immediately assessed by the nurse and junior doctor. Although dazed Doris had 
fortunately not suffered any injuries and was helped back to her bed. 

 

Severe harm outcome 

Later that day Doris was found on the floor next to her bed. She was 
immediately seen by the nurse and junior doctor. Doris was dazed and 
complaining of pain in her left hip. An x-ray confirmed she had broken her leg 
and had to remain in hospital for this to be repaired. She was eventually 
discharged and made a good recovery. 

 

Death outcome 

Later that day Doris was found on the floor next to her bed. She was 
immediately seen by the nurse and junior doctor. Doris was initially agitated but 
rapidly became drowsy. She underwent a CT scan of her head, which showed a 
large bleed around her brain. Doris unfortunately died the following day with her 
family by her side. 
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Scenario 1 

Following an investigation, the following factors were thought to have 
contributed to this incident: 

• Doris was very confused and agitated putting her at greater risk of a fall 
• Doris was placed in a bed without a clear line of site to the staff on the 

ward 
• There were insufficient nursing staff on duty the day Doris was admitted 
• The physiotherapist who noted the patient’s falls risk had been 

distracted and so had not shared this with the nurse. 
• The nurse asked the healthcare assistant to fit the falls sensor without 

realising they didn’t feel confident in doing this. 
• Doris was on a number of medications before she was admitted, which 

could increase her falls risk. The junior doctor who initially saw Doris 
was not sure which of these medications to stop and so decided to leave 
this for the consultant review. 

• The brakes on Doris’ bed had not been applied, which moved as she had 
tried to stand. 

• There is no protocol for the management of confused patients. 

 

Recommendations 

• The healthcare assistant should undergo a period of supervised practice. 
[PUNITIVE] 

• Consider disciplinary process for the nurse in charge of this patients 
care.[PUNITIVE] 

• Remind all staff that brakes should be re-applied after moving a bed. 
[WEAK] 

• Junior doctors to receive training on medications which increase fall’s 
risk.[WEAK] 

• Introduce a checklist to ensure that confused patients receive 
appropriate investigations and management, including those to reduce 
falls risk. [MEDIUM] 

• Introduce an electronic alert within the computer based prescribing 
system to identify those medications, which increase fall’s risk. 
[MEDIUM] 

• New beds will be sourced which automatically apply brakes, which then 
have to be dis-engaged to move the bed. [STRONG] 

• Continue the work of the Falls Reduction Committee to continuously 
improve falls reduction strategies such as low beds, zipper quilts, and 
falls action plans. [STRONG] 

• None. I do not wish to select any recommendations 
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Scenario 2 

David Carter, a 72 year old man, was admitted to the acute medical unit at his 
local hospital. Over the last few days he had been getting some pain in his 
abdomen but was otherwise well. He was seen by the junior doctor (Dr A) who 
ordered some blood tests and an x-ray of his abdomen and chest. David’s 
observations were normal and he looked quite well. After an hour the 
consultant on duty reviewed David and Dr A’s plan; they agreed with the junior 
doctor and wrote that the x-rays would help check for any evidence of 
perforation in David’s bowels. The consultant did not directly discuss the case 
with Dr A, but suggested in the written notes that a surgical review should be 
arranged. The x-rays were not scheduled as urgent but would be done within a 
few hours. Shortly before the end of Dr A’s shift there was an emergency in an 
adjacent ward, which they assisted with. Following this emergency Dr A went to 
hand over, during which the doctors hand over patients and jobs to the next 
shift of doctors. David Carter’s x-rays had not yet been completed and Dr A 
failed to handover these for the incoming team to chase. 

No/low-harm outcome 

David remained well over night. When the consultant came to review David in 
the morning they noted that the x-rays showed that David did have a perforation 
in his bowel. After discussion with the surgical team they decided that David did 
not require surgery for this but transferred him to their care. He remained in 
hospital for a further day before being discharged. No harm resulted from the 
delay in x-rays being done or reviewed. The consultant spoke with Dr A, who 
admitted that they had forgotten to hand over the task of chasing David’s x-rays. 

Severe harm outcome 

Later that night David became unwell and the nursing staff asked the doctors to 
review him. The doctors were very concerned about David and they noticed that 
he had had x-rays showing a perforation in his bowel. They immediately spoke 
to the surgical team, and he underwent emergency surgery. The delay in 
diagnosis of perforation made the operation more complicated and David 
remained in hospital for a further week. He was discharged home and has now 
made a full recovery. The consultant spoke with the Dr A, who admitted that 
they had forgotten to hand over the task of chasing David’s x-rays. 

Death outcome 

Later that night David became unwell and the nursing staff asked the doctors to 
see him. The doctors were very concerned about David and they noticed  that 
he had had x-rays showing a perforation in his bowel. They immediately spoke 
to the surgical team. David deteriorated very quickly and suffered a cardiac 
arrest (his heart stopped). Despite the efforts of the medical team David could 
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not be resuscitated and passed away. The consultant spoke with the Dr A, who 
admitted that they had forgotten to hand over the task of chasing David’s x-rays. 

 
Scenario 2 

Following an investigation, the following factors were thought to have 
contributed to this incident: 

• David was admitted to the acute medical unit but should have been 
admitted to the surgical assessment unit where staff are more familiar 
with perforation of the bowel. 

• David was not displaying the typical physiological signs of perforation 
such as low blood pressure and tachycardia, and his abdomen was soft 
and only mildly tender which is again, not typical of perforation. 

• Dr A was less familiar with surgical conditions. 
• The consultant did not directly discuss David’s case with Dr A or 

handover their concerns about perforation and the need to discuss the 
case with the surgical team. 

• Dr A faced multiple distractions during their shift and in particular the 
emergency that occurred just before handover, when Dr A reports they 
would usually write a list of items to handover. 

• There is no system of alerting staff when out-of-hours x-rays have been 
completed. 

• When x-rays are completed with obvious abnormalities there is no 
system of alerting the parent medical team. 

• There is no structure or standardised approach to the handover process. 

Recommendations 

1. Dr A should be suspended and further investigation into their practice 
carried out. [PUNITIVE] 

2. Dr A will complete training on how to organise and prioritise tasks, 
including those for handover. [PUNITIVE] 

3. Medical staff will receive training on surgical conditions, including 
perforation. [WEAK] 

4. A new policy for out-of-hours x-rays will be produced. [WEAK] 
5. The handover process will be standardised and a checklist developed to 

ensure all important information is discussed, including a prompt to 
handover outstanding x-rays. [MEDIUM] 

6. Radiographers to bleep requesting team when out-of-hours x-rays are 
completed to prompt review. [MEDIUM] 

7. All patients with abdominal pain will be admitted under the surgical 
team for initial assessment. [STRONG] 
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8. Hire an advanced radiographer for out-of-hours to ensure that all x-rays 
are reviewed and abnormalities are discussed with parent medical team. 
[STRONG] 

9. None. I do not wish to select any recommendations 

 

Scenario 3 

Samantha Giles, a 32-year-old teacher, attended her local emergency 
department feeling short of breath. Doctor B who assessed Samantha thought 
she had a blood clot in her lungs (pulmonary embolism or ‘PE’). The doctor 
prescribed a blood thinning injection (Dalteparin); the dose of which is 
calculated based on weight. There are different dose syringes based on the 
weight of the patient. After writing the prescription the doctor asked one of the 
nurses to administer the injection while they arranged a scan to confirm 
whether or not there was a PE. Shortly after giving Samantha the dalteparin 
injection, the nurse realised they had picked up the wrong dose syringe and had 
in fact given her a much higher dose than intended. The nurse and doctor 
explained that Samantha had had a much higher dose than intended and that 
there was a risk of bleeding. Samantha was kept in hospital and monitored 
closely. 

No/low-harm outcome 

Samantha was kept in hospital and monitored closely. No bleeding or harm 
occurred, and Samantha was discharged the following day. 

 

Severe harm outcome 

Samantha suddenly became unwell and vomited a large amount of blood. She 
had an urgent camera test to look into her stomach (endoscopy) which showed 
a bleeding ulcer. She lost a large amount of blood and had to remain in hospital 
for two more days than she would have done, had the bleed not happened. 

 

Death outcome 

Samantha suddenly became confused and had a seizure. She became 
unconscious and was sent for an urgent scan of her head. The scan showed 
that Samantha had a large bleed inside her head. She was urgently transferred 
to a neurosurgery centre for treatment but unfortunately died from 
complications of the surgery. 
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Scenario 3 

Following an investigation, the following factors were thought to have 
contributed to this incident: 

• This incident was investigated and it was felt the following factors 
contributed to the wrong dose: 

• The emergency department did not have its full quota of nursing staff on 
duty, and so the nurse involved in this incident was stressed, rushed and 
distracted. 

• The emergency department was particularly busy with higher than usual 
numbers of patients. 

• The dalteparin injection comes in a variety of different dose syringes, but 
they all look very similar and are kept together 

• The blood thinning injection syringes are kept in a cupboard under poor 
lighting 

• The national 4-hour emergency department target places pressure on 
staff to work more quickly 

 

Recommendations 

1. The nurse involved should be suspended and further investigation into 
their practice carried out. [PUNITIVE] 

2. The nurse should undergo a period of supervised practice. [PUNITIVE] 
3. Training for emergency department staff on the risks of blood thinning 

medications. [WEAK] 
4. Place a warning poster on the cupboard containing the blood thinning 

medications, to remind staff to select the correct strength syringe. 
[WEAK] 

5. Modify the labelling on the different dose strength blood thinning 
medication syringes so that they look significantly different. [MEDIUM] 

6. Provide emergency department staff with regular opportunities to carry 
out tasks under pressure in a simulated environment, with subsequent 
feedback/debrief. [MEDIUM] 

7. Switch to a different supplier of blood thinning medication syringes that 
have been designed specifically to reduce the risk of selecting the wrong 
syringe. [STRONG] 

8. Senior leadership to set up a working group and commit to a range of 
projects to improve patient safety in the emergency department. 
[STRONG] 

9. None. I do not wish to select any recommendations 
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Appendix 4: Scenario study example questionnaire 

Each online questionnaire contained three separate scenarios – only one 
scenarios is presented here to show the structure of the online questionnaire. 
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TWO MORE SCENARIOS FOLLOWED IN ONLINE QUESTIONNAIRE 
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Appendix 5: Scenario study multilevel modelling results 

Supplemental Table: Full Model Results       

Outcome Model type Predictor Contrast Estimate [95% CI] R2
M | R2

C ICC BIC 

Number of 
recommendations 
  

Model 1: adjusted for 
participant age + gender 
  

Outcome Severe vs. No/low-harm -0.05 [-0.24, 0.13] 
1.73% | 
40.33% 39.28% 1680 

  Death vs. No/low-harm 0.20** [0.02, 0.39]       

Age - -0.01 [-0.02, 0.00]    

Gender Male vs. Female -0.15 [-0.46, 0.17]    

  
Model 2: Model 1 
variables + adjusted for 
scenario (1=fall, 2=x-ray, 
3=drug dose) + participant 
group (0=public, 1=staff, 
2=experts) 
  
  
  

Outcome Severe vs. No/low-harm -0.07 [-0.24, 0.11] 
5.68% | 
43.73% 40.35% 1689 

    Death vs. No/low-harm 0.20** [0.02, 0.38]       

  Age -  0.00 [-0.01, 0.01]       

  Gender Male vs. Female -0.16 [-0.48, 0.16]       

 Scenario X-ray vs. Fall -0.28*** [-0.46,-0.10]    

  Drug vs. Fall -0.41*** [-0.58,-0.23]    

 Participant Staff vs. Public 0.10 [-0.20, 0.41]    

 group Expert vs. Public -0.35*[-0.71, 0.00]    

  
Model 3: Model 2 
variables +  participant 
previous incident 
involvement 
(none=0,victim=1, staff 
member=2, both=3) 
  
  
  
  
  

Outcome Severe vs. No/low-harm -0.07 [-0.24, 0.11] 
7.38% | 
44.24% 39.79% 1706 

    Death vs. No/low-harm 0.20** [0.02, 0.38]       

  Age - 0.00 [-0.01, 0.01]       

  Gender Male vs. Female -0.13 [-0.45, 0.19]       

  Scenario X-ray vs. Fall -0.28*** [-0.46,-0.10]       

   Drug vs. Fall -0.41*** [-0.58,-0.23]       

 Participant Staff vs. Public 0.23 [-0.15,0.61]    

 group Expert vs. Public -0.26 [-0.68,0.16]    
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Supplemental Table: Full Model Results       

Outcome Model type Predictor Contrast Estimate [95% CI] R2
M | R2

C ICC BIC 

 Involvement Victim vs. None 0.19 [-0.15,0.54]    

  Staff member vs. None -0.05 [-0.45, 0.35]    

  Both vs. None -0.50~ [-1.06, 0.05]    
Recommendation 
Score 

  

Model 1: adjusted for 
participant age + gender 

Outcome Severe vs. No/low-harm -0.07 [-0.15, 0.02] 
1.00% | 
33.00% 28.56% 819 

    Death vs. No/low-harm -0.08 [-0.17, 0.00]       

  Age - 0.00 [-0.00, 0.00]    

  Gender Male vs. Female 0.03 [-0.11, 0.17]    

  
Model 2: Model 1 
variables + adjusted for 
scenario (1=fall, 2=x-ray, 
3=drug dose) + participant 
group (0=public, 1=staff, 
2=experts) 
  
  
  

Outcome Severe vs. No/low-harm -0.06 [-0.15, 0.02] 
12.0% | 
39.0% 26.8% 807 

    Death vs. No/low-harm -0.08 [-0.16, 0.00] P=0.057      

  Age -  0.00 [-0.00, 0.00]       

  Gender Male vs. Female 0.01 [-0.12, 0.14]       

 Scenario X-ray vs. Fall -0.25*** [-0.33, -0.17]    

  Drug vs. Fall -0.05 [-0.14, 0.03]    

 Participant Staff vs. Public 0.07 [-0.05, 0.20]    

 group Expert vs. Public 0.37***[0.21, 0.53]    

  
Model 3: Model 2 
variables + participant 
previous incident 
involvement 
(none=0,victim=1, staff 
member=2, both=3) 
  
  
  

Outcome Severe vs. No/low-harm -0.06 [-0.15, 0.02] 
14.0% | 
40.0% 26.8% 829 

    Death vs. No/low-harm -0.08 [-0.16, 0.00]       

  Age - 0.00 [-0.00, 0.00]       

  Gender Male vs. Female -0.00 [-0.13, 0.13]       

  Scenario X-ray vs. Fall -0.25*** [-0.33, -0.17]       

   Drug vs. Fall -0.05 [-0.14, 0.03]       
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Supplemental Table: Full Model Results       

Outcome Model type Predictor Contrast Estimate [95% CI] R2
M | R2

C ICC BIC 

 
  
  

Participant Staff vs. Public -0.02 [-0.18, 0.13]    

 group Expert vs. Public 0.27*** [0.13, 0.40]    

 Involvement Victim vs. None -0.08 [-0.22,0.05]    

  Staff member vs. None 0.14 [-0.04, 0.31]    

  Both vs. None 0.18 [-0.04, 0.41]    
Responsibility Model 1: adjusted for 

participant age + gender 
  Outcome Severe vs. No/low-harm 0.17** [0.02, 0.32] 

2.55% | 
52.13% 50.87% 1549 

    Death vs. No/low-harm 0.25*** [0.10, 0.41]       

  Age - 0.00 [-0.01, 0.01]    

  Gender Male vs. Female -0.30 [-0.62, 0.01]    

  
Model 2: Model 1 
variables + adjusted for 
scenario (1=fall, 2=x-ray, 
3=drug dose) + participant 
group (0=public, 1=staff, 
2=experts) 
  
  
  

Outcome Severe vs. No/low-harm 0.17** [0.02, 0.32] 
12.46% | 
53.67% 47.07% 1547 

    Death vs. No/low-harm 0.26*** [0.11, 0.41]       

  Age - 0.00 [-0.01, 0.01]       

  Gender Male vs. Female -0.24 [-0.54, 0.06]       

 Scenario X-ray vs. Fall -0.26*** [-0.42, -0.11]    

  Drug vs. Fall -0.14 [-0.29, 0.01]    

 Participant Staff vs. Public -0.28~ [-0.57, 0.01]    

 group Expert vs. Public -0.90***[-1.23, -0.56]    

  
Model 3: Model 2 
variables + participant 
previous incident 
involvement 
(none=0,victim=1, staff 
member=2, both=3) 

Outcome Severe vs. No/low-harm 0.17** [0.02, 0.32] 
15.51% | 
54.05% 45.62% 1560 

    Death vs. No/low-harm 0.26*** [0.11, 0.41]       

  Age - 0.00 [-0.01, 0.01]       

  Gender Male vs. Female -0.23 [-0.52, 0.06]       
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Supplemental Table: Full Model Results       

Outcome Model type Predictor Contrast Estimate [95% CI] R2
M | R2

C ICC BIC 

  
  
  
  
  
  

Scenario X-ray vs. Fall -0.26*** [-0.42, -0.11]       

   Drug vs. Fall -0.14~ [-0.29, 0.01]       

 Participant Staff vs. Public -0.38** [-0.72, -0.03]    

 group Expert vs. Public -1.00*** [-1.39, -0.62]    

 Involvement Victim vs. None 0.52*** [0.20, 0.83]    

  Staff member vs. None 0.20 [-0.17, 0.57]    

  Both vs. None 0.33 [-0.18, 0.85]    
Avoidability Model 1: adjusted for 

participant age + gender 
  

Outcome Severe vs. No/low-harm -0.05 [-0.22, 0.11] 
0.93% | 
32.35% 31.71% 1499 

   Death vs. No/low-harm -0.04 [-0.21, 0.12]       

 Age - 0.00 [0.00, 0.01]    

 Gender Male vs. Female -0.16 [-0.41, 0.09]    

  
Model 2: Model 1 
variables + adjusted for 
scenario (1=fall, 2=x-ray, 
3=drug dose) + participant 
group (0=public, 1=staff, 
2=experts) 
  
  
  

Outcome Severe vs. No/low-harm -0.04 [-0.19, 0.11] 
10.46% | 
39.70% 32.66% 1477 

    Death vs. No/low-harm -0.03 [-0.19, 0.12]       

  Age - 0.00 [-0.01, 0.01]       

  Gender Male vs. Female -0.09 [-0.33, 0.16]       

 Scenario X-ray vs. Fall 0.04 [-0.11, 0.20]    

  Drug vs. Fall 0.47*** [0.31, 0.62]    

 Participant Staff vs. Public -0.37*** [-0.61, -0.13]    

 group Expert vs. Public -0.49***[-0.76, -0.22]    

  
Model 3: Model 2 
variables + participant 
previous incident 
involvement 

Outcome Severe vs. No/low-harm -0.04 [-0.19, 0.11] 
11.24% | 
40.21% 32.64 1498 

    Death vs. No/low-harm -0.03 [-0.19, 0.12]       

  Age - 0.00 [-0.01, 0.01]       
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Supplemental Table: Full Model Results       

Outcome Model type Predictor Contrast Estimate [95% CI] R2
M | R2

C ICC BIC 

  
(none=0,victim=1, staff 
member=2, both=3) 
  
  
  
  
  

Gender Male vs. Female -0.07 [-0.31, 0.18]       

  Scenario X-ray vs. Fall 0.04 [-0.11, 0.20]       

   Drug vs. Fall 0.47*** [0.31, 0.62]       

 Participant Staff vs. Public -0.25~ [-0.55, 0.04]    

 group Expert vs. Public -0.38** [-0.70, -0.05]    

 Involvement Victim vs. None 0.11 [-0.15, 0.38]    

  Staff member vs. None -0.19 [-0.50, 0.12]    

  Both vs. None -0.15 [-0.58, 0.28]    
Importance of 
Investigating 

  
  
  
  
  
  
  
  
  
  

Model 1: adjusted for 
participant age + gender 
  

Outcome Severe vs. No/low-harm 0.38*** [0.24, 0.51] 
10.46% | 
47.89% 41.81% 1345 

  Death vs. No/low-harm 0.63*** [0.50, 0.76]       

Age - 0.01** [0.00, 0.02]    

Gender Male vs. Female 0.06 [-0.18, 0.30]    
Model 2: Model 1 
variables + adjusted for 
scenario (1=fall, 2=x-ray, 
3=drug dose) + participant 
group (0=public, 1=staff, 
2=experts) 
  
  
  

Outcome Severe vs. No/low-harm 0.39*** [0.26, 0.51] 
13.30% | 
51.93% 44.55% 1353 

  Death vs. No/low-harm 0.64*** [0.51, 0.77]       

Age - 0.01** [0.00, 0.02]       

Gender Male vs. Female 0.04 [-0.20, 0.28]       

Scenario X-ray vs. Fall -0.11 [-0.23, 0.02]    

 Drug vs. Fall 0.24*** [0.11, 0.37]    

Participant Staff vs. Public 0.11 [-0.13, 0.34]    

group Expert vs. Public -0.05[-0.32, 0.22]    
Model 3: Model 2 
variables + participant 
previous incident 

Outcome Severe vs. No/low-harm 0.38*** [0.26, 0.51] 
14.97% | 
52.35% 43.96% 1371 

  Death vs. No/low-harm 0.64*** [0.51, 0.77]       
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Supplemental Table: Full Model Results       

Outcome Model type Predictor Contrast Estimate [95% CI] R2
M | R2

C ICC BIC 
involvement 
(none=0,victim=1, staff 
member=2, both=3) 
  
  
  
  
  

Age - 0.01** [0.00, 0.02]       

Gender Male vs. Female 0.06 [-0.18, 0.30]       

Scenario X-ray vs. Fall -0.11 [-0.23, 0.02]       

 Drug vs. Fall 0.24*** [0.11, 0.37]       

Participant Staff vs. Public 0.11 [-0.18, 0.40]    

group Expert vs. Public -0.07 [-0.38, 0.25]    

Involvement Victim vs. None 0.31** [0.04, 0.57]    

 Staff member vs. None 0.08 [-0.23, 0.39]    

 Both vs. None -0.06 [-0.48, 0.36]    
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