Generating learning from patient safety

incident reports from general practice

Andrew Paul Carson-Stevens

This thesis is being submitted in partial fulfilment of the requirements for the

degree of
Doctor of Philosophy
School of Medicine, Cardiff University
2017

Word Count: 76,061 (including citations)

(CARDIFF

UNIVERSITY

PRIFYSGOL

CAERDY



To William



Table of Contents

Chapter 1 T Introduction
1.1. Patient safety in healthcare
1.1.1. Purpose of patient safety research
1.1.2. Patient safety terms and definitions
1.2. Ontological perspectives of patient safety research
1.2.1. Donabedianis Structure-Process-Outcome model
1.2.2. Reasonis Trajectory of Accident Opportunity
1.2.3. Quality improvement (QI) methods
1.2.4. A brief history of patient safety and quality improvement
1.2.5. Summary of patient safety concepts informing my thesis
1.3. Why is improved patient safety in primary care needed?
1.3.1. Definitions of primary care and general practice
1.3.2. Epidemiology of healthcare-associated harm in primary care
1.3.3. Primary care patient safety research and development priorities
1.4. Incident reporting systems
1.4.1. Types of incident reporting systems
1.4.2. Evaluation of the National Reporting and Learning System
1.4.3. Effectiveness of patient safety incident reporting systems
1.4.4. National-level patient safety agenda setting
1.5. Learning from patient safety incident reports
1.5.1. Challenges to generating learning from incident reports
1.5.2. Opportunities to learn from incident reports
1.5.3. Classifications systems
1.6. Aims and objectives of PhD

1.6.1. Conceptual justification of methodology to address aims and

objectives

12
17
25
25
27

33
34
35
37
38
40
41
42
43

44

45



Chapter 2 T Scoping review of methods to analyse patient safety incidents
2.1. Levac et al. approach to scoping reviews
2.1.1. Review questions
2.1.2. Identifying relevant documentation
2.1.3. Study selection
2.1.4. Charting the data
2.1.5. Collating, summarising and reporting the results
2.2. Results
2.2.1. Classification approach to analyse incident reports
2.2.2. Methods used to analyse incident reports
2.2.3. Primary care studies of incident reports
2.3. Discussion
2.3.1. Main findings
2.3.2. Strengths and limitations
2.3.3. Relationships with existing literature
2.3.4. Implications for my research
2.4. Conclusion

Chapter 3 T Characterisation of patient safety incident reports from general

practice
3.1. Method to analyse patient safety incident reports

3.1.1. Funding of a NIHR HS&DR study
3.1.2. Objectives of NIHR HS&DR study
3.1.3. Study design
3.1.4. Classification of incident reports
3.1.5. Reviewer training
3.1.6. Description of analytical methods

3.1.7. Ethics and data governance

49
49
50
50
51
52
52
53
56
59
60
62
62
63
64
65
66

67
68
68
68
68
73
79
81
96



3.2. Overview of results 99

3.2.1. Severity of harm by incident category 100
3.2.2. Reporting locations 101
3.2.3. Reported age of patients 102
3.2.4. Reported contributory factors 104
3.2.5. Excluded reports 106
3.2.6. National Reporting and Learning System data limitations 107
3.3. Patient safety incidents in general practice 108
3.3.1. Communication with and about patients 108
3.3.2. Medication and vaccine provision 113
3.3.3. Errors in investigative processes 121
3.3.4. Treatment and care equipment 125
3.3.5. Timely diagnosis and assessment 129
3.4. Serious harms and death in general practice 134
3.4.1. Contributory themes 135
3.4.2. Factors contributing to incidents 136
3.4.3. Examination of contributory themes 137
3.5. Summary of findings 143

Chapter 4 T A programme theory and identified interventions to improve safety

for vulnerable children 145
4.1. Methods for a national-level analysis of incident reports 146

4.1.1. Identifying patient safety incident reports about vulnerable children
146

4.1.2. Identifying existing interventions 150

4.2. Draft programme theory to improve care safety for vulnerable children

informed by incident report analysis 156
4.2.1. Interpretation of integrative themes 159
4.2.2. A draft programme theory 164

v



4.3. Findings from a scoping review to identify Interventions to improve care

safety for vulnerable children
4.3.1. PRISMA Diagram
4.3.2. Descriptive summary of identified interventions
4.4. Updated programme theory with mapped literature
4.5. Summary of findings
Chapter 5 T Case study of a local incident reporting system
5.1. Why this is an important case study
5.2. Case study method
5.2.1. Funding of improvement project
5.2.2. Ethical approval
5.2.3. What is a case study?
5.3. Details of the case study
5.3.1. Background to the local incident reporting system
5.3.2. Reporting system challenges
5.3.3. What the improvement team in the Health Board did
5.4. Analysis in relation to Sengets five disciplines of learning
5.4.1. Establishing a shared vision for the project
5.4.2. Inclusivity of multiple mental models
5.4.3. Managing change relationships (personal mastery)
5.4.4. Team learning

5.4.5. Systems thinking

5.5. A model for local incident report-driven improvement projects

5.6. Conclusion
Chapter 6 T Discussion of methods
6.1. Overview of chapter

6.2. Reflection on conceptual approach

165
165
169
175
178
179
180
181
181
182
182
186
186
188
188
197
198
199
200
201
202
204
205
206
206

207



6.2.1. Deweyis systematic approach to inquiry 207

6.2.2. Reflection on Reasonis Trajectory of Accident Opportunity 209
6.3. Learning from applying methods 210
6.3.1. Trade-off between explicit and implicit judgements 210
6.3.2. PISA framework development 211
6.3.3. Methods of analysis 214
6.4. Strengths and limitations 216
6.4.1. Quality of incident report data 217
6.4.2. Nature of findings 218
6.4.3. Scoping review limitations 219
6.4.4. Biases during generation of the case study 220
Chapter 7 T Discussion of practice implications 223
7.1. Overview of chapter 223
7.2. Main findings from thesis 223
7.3. Discussion of findings in the context of current literature 224
7.3.1. Operationalising a common vocabulary for patient safety 224
7.3.2. Developing functioning incident reporting systems 225
7.3.3. Learning from patients 229
7.3.4. ldentifying patients at high risk of harm in the community 230
7.3.5. Minimising risks from human factors 232
7.4. Implications for policy and practice 234
7.4.1. What can general practices do? 234
7.4.2. What can commissioning organisations do? 243
7.4.3. What can national bodies interested in patient safety do? 246
7.5. Recommendations for further research and development 249

7.5.1. Corroborate and gain additional insights from other patient safety
data 249

Vi



7.5.2. Analysis of reports from other primary care disciplines 250

7.5.3. Data-driven improvement agendas for primary care 252
7.5.4. Natural language processing 255

7.6. Conclusions 256
References 258
Appendices 296
Appendix 1. Search strategy for scoping review (Chapter 2) 296

Appendix 2. List of the organisational websites relevant to patient safety

searched for grey literature (Chapter 2) 300
Appendix 3. Table of included studies (Chapter 2) 302
Appendix 4. List of excluded studies (Chapter 2) 332
Appendix 5. Protocol submitted for NIHR HS&DR 12/64/118 339
Appendix 6. List of collaborators for NIHR HS&DR 12/64/118 357

Appendix 7. Professional advisory group for NIHR HS&DR 12/64/118 360

Appendix 8. Aneurin Bevan University Health Board Research Risk Review

Committee Review 361
Appendix 9. PISA classification frameworks 362
Appendix 10. Definitions of vulnerable child 379
Appendix 11. Comparison of scoping review methods 387
Appendix 12. Search terms for vulnerable children scoping review 390
Appendix 13. Data extraction sheet 392
Appendix 14. Quality improvement project plan 393
Appendix 15. Completed PDSA cycle 403

Vi



List of Tables

Table 1.1

Table 1.2
Table 1.3
Table 1.4

Table 1.5
Table 2.1
Table 2.2
Table 2.3
Table 2.4

Table 3.1
Table 3.2
Table 3.3

Table 3.4
Table 3.5

Table 3.6
Table 3.7

Table 3.8
Table 3.9
Table 3.10
Table 3.11
Table 3.12

Table 3.13

Table 3.14

International Classification for Patient Safety terms and
definitions

Potential change concepts and examples

European definition of general practice defined by WONCA
Features of primary care patient safety intervention studies
including outcome measures from Makeham et al.(96)
Overview of NPSA outputs (168)

Inclusion and exclusion criteria used for article selection
Reported study designs involving incident report data
Reported methods used to analyse incident reports
Characteristics of studies analysing incident reports from
primary care

Overview of chapter

Data variables in the NRLS (example report)

Sampling strategy for no harm, low harm and moderate harm
reports

Rules of the Recursive Model of Incident Analysis (288)
Desiderata for the design of a controlled healthcare
vocabulary. Modified from Cimino (298)

Structure of cross-tabulation queries

Examples, description and number of reports by severity of
harm

Number of incidents in each category by the severity of harm
Summary of contributory factors

Summary of excluded reports

Themes and subthemes of communication-related incidents
Themes and subthemes of medication- and vaccine-related
incidents

Themes and subthemes of investigative process-related
incidents

Themes and subthemes of treatment- and care equipment-

related incidents

17
28
31

36
51
56
60
61

67

71

78

85

92
100

101

105

107

109

114

122

126

VI


https://paperpile.com/c/CCGOL7/6vVum
https://paperpile.com/c/CCGOL7/3tw5r
https://paperpile.com/c/CCGOL7/Yqd4T
https://paperpile.com/c/CCGOL7/ILkiR

Table 3.15

Table 3.16

Table 3.17

Table 4.1
Table 4.2
Table 4.3
Table 4.4
Table 4.5
Table 4.6

Table 4.7
Table 5.1
Table 5.2
Table 5.3
Table 6.1

Table 7.1

Themes and subthemes of diagnosis- and assessment-
related incidents

Summary of incident reports describing serious harm or
death

Summary of incident reports describing serious harm or
death outcomes by contributory theme

Overview of chapter

Key terms for searching NRLS dataset

Advantages and disadvantages of scoping reviews
Strength of intervention assessment tool (229)

Overview of included incident reports

Overview of harm outcomes for each patient safety incident

type

Overview of interventions
Overview of chapter
Case study data sources and description of content

Five disciplines of a learning organisation (189)

Reflections on the Desiderata for the design of a controlled

healthcare vocabulary. Modified from Cimino (298)

Summary of patient safety incidents reported from general

practice in England and Wales by Carson-Stevens et al.(493)

130

135

137

145
149
150
154
157
158

167
179
184
185
213

236


https://paperpile.com/c/CCGOL7/mLZcs
https://paperpile.com/c/CCGOL7/5lqpQ
https://paperpile.com/c/CCGOL7/ILkiR
https://paperpile.com/c/CCGOL7/YkTv7

List of Figures

Figure 1.1
Figure 1.2
Figure 1.3
Figure 1.4
Figure 1.5
Figure 1.6
Figure 1.7
Figure 2.1
Figure 2.2
Figure 2.3

Figure 3.1

Figure 3.2
Figure 3.3

Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7

Figure 3.8

Figure 3.9

Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13

Figure 3.14

Figure 4.1

Donabedian Structure-Process-Outcome model modified by 7

Starfield (13)

Swiss cheese model & Trajectory of Accident Opportunity
annotated with WHO ICPS terms

Schematic action effect diagram: guide to interpreting the
components and overall structure of a typical action effect

diagram.

WHO Surgical Safety Checklist (First Edition)(49)
Challenges of wide-scale implementation from Parry et

al.(34)

Framework for Safety Action and Information Feedback from
Incident Reporting developed by Benn et al.(157)

Deweyis systematic approach to inquiry

PRISMA diagram of the review process

Clustered bar chart of the frequency of studies of incident
report data by geography between 1980 and 2014
Clustered bar chart of classification systems described in
papers published between 1980 and 2014

World Health Organization International Classification for
Patient Safety

Overview of classes and codes

Example of codes from the classification system using the
Recursive Model of Incident Analysis (287)

Criteria for orientation to incident report content

Process summary of stage 1 - data coding

Example of selecting incident type from PISA coding
frameworks

Example of codes used to describe an incident in the PISA

database

Process summary of stage 3 T interpretive and explanatory

analysis

An example of the relationship between codes, categories,
manifest and integrative themes

Scatter plot of the percentage of harmful incidents by the
frequency of reports per location

Frequency of reports by age group

Frequency of level of harm by age group

Stacked bar chart of medication- and vaccine-related
incidents by level of harm

Stacked bar chart of drugs/drug groups by level of harm.
Outcome from comparative analysis of vulnerability

definitions

10

15

21

35
47
53
55
58

74

76
77

80

83

88

94

96

102

103

104

115

116
148


https://paperpile.com/c/CCGOL7/9ckEs
https://paperpile.com/c/CCGOL7/ZQGd0
https://paperpile.com/c/CCGOL7/Ikk6B
https://paperpile.com/c/CCGOL7/aqibP
https://paperpile.com/c/CCGOL7/qbsb0

Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 5.1

Figure 5.2
Figure 5.3

Figure 5.4

Figure 5.5
Figure 5.6

Figure 5.7

Figure 5.8
Figure 6.1
Figure 7.1

Figure 7.2
Figure 7.3

Nature of intervention effort and the strength of intervention
developed from Morse and Pollack (309)

A programme theory arising from analysis of incident reports
about vulnerable children

Flow diagram of included studies

Updated programme theory with mapped relevant literature
Screenshot of warfarin-related incidents in database

Pareto chart of warfarin-related issues

First draft of driver diagram (programme theory) for
improvement of anticoagulation services

Updated driver diagram (programme theory) for
iImprovement of anticoagulation services

Summary of PDSA cycles

Business case calculations comparing old and new models
of INR monitoring

A control chart to demonstrate frequency of incident reports
and an overlying cumulative frequency chart of the number
of new reporting practices

A model for an incident reporting system-driven patient
safety improvement project

Trajectory of a patient safety incident applied to the Swiss
cheese model

Stages of a Primary Care Patient Safety (PISA) Learning
Model for Care Improvement (494)

PISA Patient Safety Incident Reporting Form Template (494)
Figure 7.3. PISA Harm Severity Classification matrix (494)

155
165
166
176
187

190
191

192

193
195

196

204

209

238

241
242

Xl


https://paperpile.com/c/CCGOL7/OULwG
https://paperpile.com/c/CCGOL7/kPKzR
https://paperpile.com/c/CCGOL7/kPKzR
https://paperpile.com/c/CCGOL7/kPKzR

Abbreviations

A&E
AIMS
APSF
CRBSI(s)
CCG
CQC
COO
EDA
GMC
GP(s)
IA
ICPS
ICU
INR
INSRV

LINNEAUS

LINNAEUS

LMC
LMIC(s)
LRMS
MDG
MUSIQ

NCC MERP

NHS
NIHR
HS&DR
NPSA
NRLS
OOH
PDSA
PISA
PPI
Ql
RCGP
SIGN
SPI
UHB
UK

USA

WONCA

WHO

Accident and Emergency

Australian Incident Monitoring System

Australian Patient Safety Foundation
Catheter-related Blood Stream Infection(s)

Clinical Commissioning Group

Care Quality Commission

Chief Operating Officer

Exploratory data analysis

General Medical Council

General practitioner(s)

Improvement advisor

International Classification for Patient Safety
Intensive Care Unit

International Normalised Ratio

Informatics Service Team

Learning from International Networks about Errors and
Understanding Safety in Primary Care (FP7 funded
programme of research)

Learning in an InterNatioNal group About Errors and
Understanding Safety (academic GP collaboration from
early 2000s)

Local Medical Committee

Low- and middle-income countries

Local Reporting Management System

Millennium Development Goal

Model for Understanding Success in Quality
National Coordinating Council for Medication Error
Reporting and Prevention

National Health Service

National Institute for Health Research Health Services and
Delivery Research

National Patient Safety Agency

National Reporting and Learning System

Out of Hours

Plan-Do-Study-Act

Primary Care Patient Safety

Patient and Public Involvement

Quality improvement

Royal College of General Practitioners

Scottish Intercollegiate Guidelines Network

Safer Patients Initiative

University Health Board

United Kingdom

United States of America

World Organization of National Colleges, Academies and
Academic Associations of General Practitioners/Family
Physicians

World Health Organization

Xl



Acknowledgements

| would like to acknowledge several funders for enabling me to undertake the

research included in this thesis:

0 the Winston Churchill Memorial Fellowship Fund (2013-2015) to fund the
preliminary work which has informed content in chapters 2 and 3 (coding
framework development);

0 the National Institute for Health Research Health Services and Delivery
Research programme (2013-2015) to fund the research included in
chapter 3; and,

0 the School of Medicine, Cardiff University (2013) for funding my
attendance at the Improvement Advisor programme at the Institute for
Healthcare Improvement in the United States which enabled me to

coach the organisation described in chapter 5.

In August 2010, | knocked on Professor Adrian Edwardsis office door and
introduced myself as a newly qualified junior doctor with some academic
research time. Since then, Adrian has supported me to secure a Wales Clinical
Academic Training Fellowship and a NIHR HS&DR research grant. With his
encouragement, | have developed a primary care patient safety research
agenda at the Division of Population Medicine (formerly the Cochrane Institute
of Primary Care and Public Health), Cardiff University, and in the past two years
in the Welsh Government-funded Primary and Emergency Care Research
Centre. | have learnt a great deal from writing this thesis, and | am grateful to
Adrian and my second supervisor Professor Tony Avery (University of
Nottingham) for providing timely, thoughtful review and feedback. | aspire to

mirror their approach with my own students.

My academic mentors, Professor Sir Liam Donaldson and Professor Aziz
Sheikh, have made major contributions to the conceptualisation of my work and
provided challenge at critical junctures in its development. They have helped
me to realise the reach and importance of my work in the context of the global
patient safety policy agenda. Through our ongoing collaboration, | look forward

to disseminating the methods to enable primary care healthcare professionals

XV



and their staff in general practices to learn from the patient safety incidents

involving their patients.

| am thankful to those listed as collaborators on the NIHR HS&DR funded study
(Appendix 6), particularly Drs Philippa Rees, Huw Evans and Alison Cooper. My
thanks to Mr Adhnan Omar for his contributions to chapter 4, and to Mrs Sian
Rowlands, Ms Maureen Fallon and Dr Karen Gully for their contributions to
chapter 5. Special thanks are owed to Dr Huw Williams; with his support and
commitment, we have moved from a small group of patient safety enthusiasts to
a credible research group where medical students, junior doctors and GP
registrars want to come to generate learning to improve primary care (the PISA
Group). Without the hard working and dedicated professionals in the PISA

group, | would not have achieved a fraction of the work included in this thesis.

| am very grateful to Professor Meredith Makeham (Macquarie University) for
hosting me in Sydney during my Churchill Fellowship in September 2013.
Meredith shared her experiences of analysing incident reports from general
practice, and connected me to Mr Peter Hibbert (Macquarie University), who
has been an exceptional colleague who has gone above and beyond to provide
me with support and honest feedback (not least good humour) to confront and
overcome each challenge that has arisen over the past four years. My thanks
also to Dr Sukhmeet Panesar for sparking my interests in patient safety
research, and Dr Gareth Parry (Harvard University and Institute for Healthcare
Improvement) for giving me the confidence to combine insights from patient

safety incident report analyses and quality improvement methods.

Special thanks to the friends that | have met over the past decade that have
helped shape my ideas and kept me motivated to undertake the work included
in this thesis: the late Bobbie Alden (Florida, USA), Leonie Bianchi (Sydney,
Australia), Jay Bhatt (Chicago, USA), Carolyn Canfield (Vancouver, Canada),
Aled Jones (Cardiff, UK), and Reid Wilson (Florida, USA).

| am grateful to my partner, Laura, for being so supportive of my choice to

sacrifice our time together to progress my thesis. Most of all, | would like to

XV



thank my parents (Debbie and Andrew), grandparents (Shirley, and now the late
William and Brenda) and auntie (Sharon) for their inspiration to work in patient
safety. My memories of their healthcare experiences extend as far back as
childhood. Some good, some bad. Like the many harrowing stories about
people with families and loved ones included in my thesis, they too have
suffered healthcare-associated harm. Since qualifying as a doctor, sometimes |
have been able to keep them safe, and other times | have failed. Nobody should
feel like they need to keep a loved one safe when they receive healthcare.
Nobody should feel like they have failed to do so. Learning from patient safety
incidents to inform systems improvement is my way of honouring those that

have suffered.

XVI



Publications arising from the conceptual advances and methods
developed for my thesis

Cooper A, Edwards A, Williams H, Evans HP, Avery A, Hibbert P, Makeham M,
Sheikh A, Donaldson LJ, Carson-Stevens A. Sources of unsafe primary care for
older adults: a mixed-methods analysis of patient safety incident reports. Age
and ageing. 2017 May 16:1-7.

Rees P, Edwards A, Powell C, Hibbert P, Williams H, Makeham M, Carter B,
Luff D, Parry G, Avery A, Sheikh A, Donaldson L, Carson-Stevens A. Patient
safety incidents involving sick children in primary care in England and Wales: a
mixed methods analysis. PLoS medicine. 2017 Jan 17;14(1):e1002217.

Carson-Stevens A, Hibbert P, Williams H, Prosser Evans H, Cooper A, Rees P,
Deakin A, Shiels E, Gibson R, Butlin A, Carter B, Luff D, Parry G, Makeham M,
McEnhill P, Ward H, Samuriwo R, Avery A, Chuter A, Donaldson L, Mayor S,
Panesar S, Sheikh A, Wood F, Edwards A. Characterising the nature of primary
care patient safety incident reports in the England and Wales National
Reporting and Learning System: a mixed-methods agenda-setting study for
general practice. Health Services and Delivery Research. 2016 Sep 1;4(27):1-
76.

Carson-Stevens A, Hibbert P, Avery A, Butlin A, Carter BR, Cooper A, Evans
HP, Gibson R, Luff D, Makeham M, McEnhill P, Panesar SS, Parry G, Rees P,
Shiels E, Sheikh A, Ward HO, Williams H, Wood F, Donaldson L, Edwards A. A
cross-sectional mixed methods study protocol to generate learning from patient
safety incidents reported from general practice. BMJ Open. 2015 Dec 1;5(12).

Williams H, Edwards A, Hibbert P, Rees P, Evans HP, Panesar S, Carter B,
Parry G, Makeham M, Jones A, Avery A, Sheikh A, Donaldson L, Carson-
Stevens A. Harms from discharge to primary care: mixed methods analysis of
incident reports. Br J Gen Pract. 2015 Dec 1;65(641):€829-37.

Rees P, Edwards A, Powell C, Evans HP, Carter B, Hibbert P, Makeham M,

Sheikh A, Donaldson L, Carson-Stevens A. Pediatric immunization-related

XVII



safety incidents in primary care: A mixed methods analysis of a national
database. Vaccine. 2015 Jul 31;33(32):3873-80.

Rees P, Edwards A, Panesar S, Powell C, Carter B, Williams H, Hibbert P, Luff
D, Parry G, Mayor S, Avery A, Sheikh A, Donaldson L, Carson-Stevens A.
Safety incidents in the primary care office setting. Pediatrics. 2015 Jun
1;135(6):1027-35.

Conference presentations

Gibson R, Azfal M, Williams H, Edwards A, Hibbert P, Sheikh A, Donaldson L,
Carson-Stevens A. Unsafe opioid replacement therapy in England and Wales: a
mixed-methods study. The Lancet. 2017 Feb 23;389:S38.

Omar A, Rees P, Evans HP, Williams H, Cooper A, Banerjee S, Hibbert P,
Makeham M, Parry G, Donaldson L, Edwards A, Carson-Stevens A. Vulnerable
children and their care quality issues: a descriptive analysis of a national
database. BMJ Quality & Safety. 2015 Nov 1;24(11):732-3.

Rees P, Edwards A, Powell C, Williams H, Hibbert P, Makeham M, Luff D, Parry
G, Sheikh A, Donaldson L, Carson-Stevens A. ldentifying priorities for improved
child healthcare: A mixed methods analysis of safety incident reports. BMJ
Quality & Safety. 2015 Nov 1;24(11):730-1.

Rees P, Edwards A, Panesar S, Powell C, Carter B, Williams H, Hibbert P, Luff
D, Parry G, Mayor S, Avery A, Sheikh A, Donaldson L, Carson-Stevens A.
G589(P) Characterisation of paediatric safety incidents in general practice: a
mixed methods analysis. Archives of Disease in Childhood 2015;100:A271.

Commentaries

Cooper J, MacLeod N, Williams H, Carson-Stevens A. Learning from
excellence and patient safety incidents. Archives of Disease in
Childhood. 2017 Jan 10:archdischild-2016.

XVIII



Samuriwo R, Williams H, Cooper J, Carson-Stevens A. Improving skin care

through data: a pitch for patient safety incident reporting. Journal of wound care.

2016 Dec 2;25(12):691.
Evans HP, Cooper A, Williams H, Carson-Stevens A. Improving the safety of
vaccine delivery. Human vaccines & immunotherapeutics. 2016 May

3;12(5):1280-1.

Williams H, Cooper A, Carson-Stevens A. Opportunities for incident reporting.

Response to:'The problem with incident reporting’by Macrae et al. BMJ quality &

safety. 2016 Feb;25(2):133.

Carson-Stevens A, Edwards A, Panesar S, Parry G, Rees P, Sheikh A,
Donaldson L. Reducing the burden of iatrogenic harm in children. Lancet
(London, England). 2015 Apr 25;385(9978):1593.

XIX



Summary

Internationally, there is an emerging interest in the inadvertent harm caused to
patients by the provision of healthcare services. Since the publication of the
Institute of Medicineis report, To Err is Human, in 1999, research and policy
directives have predominantly focused on patient safety in hospital settings.
More recently, the World Health Organization has highlighted 2-3% of primary
care encounters result in a patient safety incident. Given around 330 million
general practice consultations occur in the UK each year, unsafe primary care is

a poorly understood, major threat to public health.

In 2003, a major investment was made in the National Reporting and Learning
System to better understand patient safety incidents occurring in England and
Wales. Over 40,000 incident reports have arisen from general practice. These
have never been systematically analysed, and a key challenge to exploiting
these data has been to generate learning from the largely unstructured, free-

text descriptions of incidents.

My thesis describes the empirical development and application of methods to
classify (structure) incident report data. This includes the development of coding
frameworks specific to primary care, aligned to the WHO International
Classification for Patient Safety, to describe the incident, contributory factors
and incident outcomes. | have developed a mixed-methods approach which
combines a structured process for coding reports and an exploratory data
analysis with subsequent thematic analysis. Analyses of reports can generate
hypotheses about priorities for systems improvement in primary care at a local
and national level. Existing interventions or initiatives to minimise or mitigate
patient safety risks can be identified through scoping reviews. Future research
and quality improvement activities should deepen understanding about the risks
to patients, and generate knowledge about how interventions made in practice

can improve safety.



Chapter 1 T Introduction

Primary healthcare manages over 90% of healthcare encounters in the UK, (1)
yet little is known about its safety. (Healthcare-associated harmi is defined as
fiharm arising from or associated with plans or actions taken during healthcare
provision, rather than an underlying disease or injuryo.(2) Patient safety was
recognised as a global public health concern by the World Health Assembly
(Resolution 55.18) in 2002.(3) Policymakers have since deployed preventive
strategies such as patient safety initiatives and patient safety incident reporting
and learning systems to tackle the problem. However, these preventive efforts
and related research and development have predominantly focussed on in-
hospital safety. The World Health Organizationis (WHO) recent Universal
Access and Health Coverage agendas, predicated on the provision of primary
healthcare services, is now creating demand for cost-effective, community-
based care models.(4) Given the relative paucity of knowledge about risk to
patients receiving primary healthcare services, it is prudent and timely to identify
the patient safety issues occurring in systems like the National Health Service

before they are replicated in other countries.

The conceptual basis of patient safety has evolved over the past five decades.
Each conceptual approach, and its related theories and frameworks, offer a
means to frame safety and to understand how to make healthcare safer. In this
chapter, I will describe the seminal publications, policy documents and research
which shapes the modern theoretical landscape for patient safety research. |
will discuss the conceptual basis of patient safety research and explore my

personal perspective to these approaches.
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1.1. Patient safety in healthcare

Evidence of discussions about patient safety in healthcare exists since antiquity.
The teachings of Hippocrates, and the term fiatrogenesisi (the Greek for
foriginating from the physiciani), is recognised as the earliest challenge to the
medical profession to realise its role in healthcare-associated harm. However, in
more recent times, it was the Austrian philosopher, Ivan lllich, who challenged
the medical establishment in his book fiLimits to Medicine: Medical Nemesis:

The Expropriation of Healtho, which begins:

fiThe medical establishment has become a major threat to health. The
disabling impact of professional control over medicine has reached the
proportions of an epidemic. latrogenesis, the new name for this
epidemic, comes from iatros, the Greek word for iphysiciansi, and

genesis, meaning forigini (5)

lllichis challenge was ahead of the epidemiological studies that would eventually
follow to support his claims. His seminal thinking raised the fundamental
guestions which continue to drive the modern patient safety movement,

importantly: what is unsafe healthcare and how can it be prevented?

1.1.1. Purpose of patient safety research

Since the turn of the millennium, patient safety has assumed an important
position in public discourse, healthcare policy and scientific research. Within
academia, patient safety is a subset of healthcare quality research, which itself
is a subset of health services and delivery research, undertaken to generate
learning to achieve safer healthcare.(6) Shojania and Panesar (7) describe five

purposes of patient safety research which include to:

O¢

evaluate progress in patient safety T the development and validation of
measures to evaluate efforts to improve safety;
0 translate evidence into practice T develop and evaluate interventions that

increase the extent to which patients receive evidence-based practices;
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O«

assess and improve culture T use of strategies and interventions to
improve culture and communication;
0 identify and mitigate hazards T use of retrospective and prospective

methods to identify and mitigate hazards; and,

O«

evaluate the association between organisational characteristics and
outcomes T determine which characteristics help or hinder achievement

of patient safety practices.

1.1.2. Patient safety terms and definitions

In an effort to standardise a set of definitions of core terminology, the World
Health Organization (WHO) commissioned the development of a Conceptual
Framework for the International Classification for Patient Safety (ICPS).
Throughout my thesis, all concepts, terms and definitions are purposefully

aligned with ICPS unless otherwise stated.

The WHO defines patient safety as: fi...the reduction of risk of unnecessary
harm associated with healthcare to an acceptable minimum. An acceptable
minimum refers to the collective notions of given current knowledge, resources
available and the context in which care was delivered weighed against the risk

of non-treatment or other treatment.o(2)

Healthcare-associated harm is the agreed term to describe the outcome of
unsafe healthcare and is defined as: fiharm arising from or associated with plans
or actions taken during the provision of healthcare, rather than an underlying
disease or injuryo.(2) Previously well-used terms with similar definitions include

iatrogenesis and medical error.

Patient safety incident (or incident), defined as fievents or circumstances which
could have resulted, or did result, in unnecessary harm to a patiento,(2) will be
used throughout the thesis. ICPS highlights the word fiunnecessaryo in its
definition and refers to the inclusivity of error (omission and commission) and

violation. It asserts errors are unintentional, whilst violations are usually
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intentional, though rarely malicious. For simplicity, incident will also refer to

reportable circumstances.

The outcomes from patient safety incidents can be a near miss, a no harm
incident, or a harmful incident (also referred to as an tadverse event).
Consistent with ICPS, | will be describing the outcomes of incidents in terms of
no harm and harmful outcomes, and, when feasible, by level of harm (none,

low, moderate, severe, death).

See Table 1.1. for additional definitions and examples of these key terms.



Table 1.1. International Classification for Patient Safety terms and definitions (2)

Term Definition

Healthcare-
associated harm

Harm arising from or associated with plans or actions taken during the
provision of healthcare, rather than an underlying disease or injury.

Patient safety
incident (or
incident)

Events or circumstances which could have resulted, or did result, in
unnecessary harm to a patienté . The use of the word fiunnecessaryt in
this definition recognises that errors, violation, patient abuse and
deliberately unsafe acts occur in healthcare. These are considered
incidentsé . Incidents arise from either unintended or intended acts.
Errors are, by definition, unintentional, whereas violations are usually
intentional, though rarely malicious, and may become routine and
automatic in certain contexts.

Error

An error is a failure to carry out a planned action as intended or
application of an incorrect plan. Errors may manifest by doing the
wrong thing (commission) or by failing to do the right thing (omission),
at either the planning or execution phase.

Violation

A violation is a deliberate deviation from an operating procedure,
standard or rule e.g. not admitting a patient with signs of an acute
stroke to hospital for urgent assessment.

Reportable
circumstance

A situation in which there was significant potential for harm, but no
incident occurred e.g. taking a defibrillator to an emergency and
discovering it did not work although it was not needed.

Near miss

A near miss is an incident which did not reach the patient e.g. wrong
patient referred for CT scan but administrative staff identifying this
before patient attended for scan.

No harm incident

A no harm incident is one in which an event reached a patient but no
discernible harm resulted e.g. the GP prescribed penicillamine instead
of phenoxymethyl penicillin V and this was dispensed by the
pharmacist. The patient took two doses before notifying the GP and no
harmful outcomes resulted.

Harmful incident
(adverse event)

A harmful incident (adverse event) is an incident that results in harm to
a patient. e.g. the GP prescribed penicillamine instead of
phenoxymethyl penicillin V and the patient developed sepsis.

Incident type

An incident type is a category made up of incidents of a common
nature, grouped because of shared agreed features and is a fiparento
category under which concepts may be grouped.

Contributory factor

A contributory factor is a circumstance, action or influence (such as
poor rostering or task allocation) that is thought to have played a part in
the origin or development, or to increase the risk, of an incident.
Factors may be external (i.e. not under the control of a facility or
organisation), organisational (e.g. unavailability of accepted protocols),
related to a staff factor (e.g. an individual cognitive or behavioural
defect, poor teamwork or inadequate communication) or patient-related
(e.g. non-adherence). A contributing factor may be a necessary
precursor of an incident and may or may not be sufficient to cause the
incident.
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1.2. Ontological perspectives of patient safety research

Ontology can be thought of as concepts within a domain, and the relationships
between those concepts.(8) The ontology of patient safety benefits from
decades of academic insight contributed from anthropology, sociology,
engineering, psychology, statistics and management. Each discipline has
approached fiwhat is safety?0 with different, albeit complementary, assumptions
in the sense that the overall goal is to improve outcomes. There are two
mainstream conceptual approaches to patient safety; others exist although have
not been validated by empirical research. | will therefore focus on describing the
two approaches that have been developed and validated through empirical

inquiry, which are: systems thinking and high reliability organisations.

Systems thinking is the conceptual approach behind the famed quote of the
Dartmouth Professor, Paul Batalden, that fievery system is perfectly designed to
achieve the results it gets.0 Assumptions are made about the ability to optimise
the structure (the working conditions) and processes (the steps to achieve
healthcare) of care delivery to minimise the risk of unsafe care outcomes.(9)
The systems thinking approach has gained popularity within hospital safety
because of its emphasis on understanding how the systems failed rather than
the individual professionals involved. A similar approach may support patient

safety initiatives in primary care.

High reliability theory has been another popular conceptual position that has
emerged from the study of thigh reliability organisationsb in the fields of aviation
and nuclear power in the 1980s.(10) The approach encourages the
development of effective communication mechanisms, autonomy amongst
workers to raise concerns and act, and designing processes with multiple
checks to identify failure. Given its popularity in medical specialties like
anaesthesia and surgery,(10) this approach could also be beneficial in primary

care.

Throughout the thesis, | will refer to (systems improvementi as fithe result or

outcome of the culture, processes, and structures that are directed toward the
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prevention of system failure and the improvement of safety and qualityo.(11)
This definition draws on the Donabedian Structure-Process-Outcome model
which considers the relationship between structure, process and outcome that
can be examined to evaluate the quality of healthcare delivery.(11,12) My
interpretation of the original model described in Donabedianis book,(12,13) iThe
definition of quality and approaches to its assessments{, was progressed by
Starfieldis explanation of the dynamics between its concepts (see Figure
1.1).(13) Here, | use the Donabedian model modified by Starfield to outline my
conceptual understanding of patient safety, informed by the concepts of
systems thinking and high reliability theory, and consider its application in
understanding safety in primary care. In doing so | will introduce further

concepts and their definitions that | will use to describe my work.

Patients

Figure 1.1. Donabedian Structure-Process-Outcome model modified by
Starfield(13)
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1.2.1. Donabedianis Structure-Process-Outcome model

In Donabedianis model, structure refers to the factors that influence the context
for healthcare provision such as staffing, education and training, finance or
equipment. In my thesis, structure is referred to as icontexti in the broadest
sense. When it is possible to be more specific about fia circumstance, action or
influence (such as poor rostering or task allocation)o that is thought to have
played a part in the origin or development, or to increase the risk of an incident,
the term (contributory factori is used.(2) Process considers the actions that
make up healthcare delivery and can be classified as technical processes such
as problem recognition, diagnosis, management and reassessment (i.e. how
care is delivered) and interpersonal processes such as communication with and

about the patient (i.e. the manner in which it is delivered).(4)

1.2.2. Reasonis Trajectory of Accident Opportunity

To put into context how structure and process can be implicated in patient
safety incidents, | will describe the iTrajectory of Accident Opportunityb originally
described by Orlandella and Reason, and later applied to healthcare by
Reason. Lucian Leape brought the spotlight to Reasonis work within the
medical community, and it was welcomed since the Swiss cheese model helped
articulate the complexity underpinning error. It also introduced the concept that
healthcare professionals, in the majority, have minor roles in patient safety
incidents compared with consequences arising from the overall design of
systems (structures and processes).(14) Such conceptual thinking emerged
from industries that took a pessimistic view of human capability to not err and
which had the ability to engineer people out of their systems. Reason advocated
that an individual's actions must be understood in context. This does not mean

medical negligence can be justified by account of a poorly designed system.

Aveling et al.(15) have described the challenges raised by isystems thinkingb
and appropriately delineate the accountability of healthcare systems and
individual professionals. The authors draw upon Giddensi(16) conceptualisation

of practice theory to describe the duality of structure and agency. They discuss
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unsafe healthcare as an organisational phenomenon occurring as a result of
everyday actions, with: i. individual agency (of professionals, staff, patients,
carers, amongst others) defined as fithe capacity of individuals to act
independently and to make their own free choiceso; and, ii. structural conditions
(as described by Reason) defined as firecurrent patterned arrangements which
influence or limit the choices and opportunities availablet as a mutually

constitutive, dynamic duality.

Reason stated an individualis actions must be considered in the context
(conditions) under which they occurred. As Aveling et al.(15) describe it:
fistructure creates and shapes the possibilities for agency, at the same time as
agency creates and shapes structureo. In this way, they describe how Giddens
introduces a notion of accountability where an individual should fiexplicate the
reasons for them and to supply the normative grounds whereby they may be
(justifiedio.(15) In professional practice this is called the Bolam test, which is a
judgement of whether an individualis actions fall below the standard of a
responsible body of other professionals.(17) Given the complexity of judging
what is safe or unsafe, the Bolam test is an important principle for informing the

design of patient safety research.

1.2.2.1. Swiss cheese model

The Swiss cheese model (Figure 1.2) uses the analogy of serial slices of Swiss
cheese where each hole represents either an active failure (unsafe acts
committed by humans) or latent conditions (error-provoking conditions or prior
weaknesses in defences) that are transient opportunities for the steps in a
process leading towards an incident.(9) Each hole in the cheese represents a
fcontributory factori (active failures and latent conditions) which are
circumstances, actions or influences, to initiate or increase the risk of an
incident that could, or might not, lead to the unwanted or unintended

outcome.(2)
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Figure 1.2. Swiss cheese model & Trajectory of Accident Opportunity annotated
with WHO ICPS terms

A finite number and type of contributory factors can coexist at any one time to
result in an incident. They can be diverse in nature, and thought of in terms of
human factors, for example staff- or patient-related, as well as system factors
such as organisational-, financial- or equipment-related issues. The ability to
identify contributory factors when an incident occurs represents an opportunity
to understand how healthcare systems and processes can be improved, to
minimise weaknesses and strengthen defences. This study of human factors as
a field of specialist inquiry is predicated on this basis and is described as:
fienhancing clinical performance through an understanding of the effects of
teamwork, tasks, equipment, workspace, culture, organisation on human
behaviour and abilities, and application of that knowledge in clinical

settingso.(18)

It is not possible to anticipate the plethora of ways that a series of conditions
could combine to culminate in a patient safety incident. An appreciation of
common trajectories of incidents and contributory factors would, however,
theoretically inform prioritisation efforts, and guide decision-making about what
processes need to be changed to minimise the conditions, actions and
influences speculated to increase risk of patient safety incidents. Such in-depth

classification of incidents and contributory factors in primary care has potential

10
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to reveal the human and system-level opportunities to improve patient safety.
According to Brook et al.(19): "process data are usually more sensitive
measures of quality than outcome data, because a poor outcome does not
occur every time there is an error in the provision of care". Thus, understanding
how and why failures in care processes (incidents) arise, in the context of the
system structures that they occurred and the related contributory factors, should
build a more complete picture of the challenges and opportunities for
intervention. My thesis is predicated on the basis of developing and testing

methods to generate such learning from incident reports.

Finally, ioutcome{ describes the effects of healthcare on patients and the
population. Batalden and Davidoff, in more recent years, have defined quality
improvement with three outcomes, fi...better patient outcomes (health), better
system performance (care) and better professional development.o(20) In 2001,
the Institute of Medicine in Washington, DC, USA, published Crossing the
Quality Chasm: A New Health System for the 21st Century which defined six
aims for these processes which are that healthcare is safe, timely, effective,
efficient, patient-centred and equitable.(21) These aims are not mutually

exclusive, and are defined as:

O«

safety, to avoid unintentional harm from care provided to patients;

O«

timeliness, reducing harmful delays;

O¢

effectiveness, providing care, informed by best available evidence, which

provides clear benefits;

O«

efficiency, avoiding waste;

O«

patient- and family-centredness, providing care that is respectful of the
needs and values of patients and their families; and,
O equity, providing high-quality care regardless of a patientis

characteristics.

Observing trends in outcomes provide important signals, in terms of frequency
and severity of those outcomes, for more in-depth inquiry. Incident reporting
systems collect data about structure, process and outcome, although it is
unclear how to formally interrogate these systems to maximise the insight

yielded from such reported data. This challenge largely arises from the volume
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of unstructured free-text data now captured by incident reporting systems, and
how to deconstruct reports to enable learning about weaknesses in existing

structures and processes to inform systems improvement.

1.2.3. Quality improvement (QI) methods

A suite of methods and tools to achieve systems improvement have emerged
from the seminal works of industrial engineers and statisticians, including Walter
Shewhart, W. Edwards Deming, Joseph Juran, and in more recent years the
Associates for Process Improvement. Common objectives of a QI project are to
minimise duplication of effort, design new ways of working, and identify the
means to ensure high-quality care is delivered for every patient, every time.
Such methods have informed the educational content of major patient safety
campaigns in the past two decades. Quality improvement projects often involve

multiple professional groups and the issues being addressed span hierarchies.

Demingis Theory of Profound Knowledge is a management framework which
informs my conceptual understanding of how to improve systems and is based
on systems theory.(22) Healthcare systems have complicated designs that over
time often merge into a mesh of interconnected departments, siloed practices,
and process duplication. It is often the objective of quality improvement projects
to examine a systemis structure and processes to seek opportunities to design
or redesign new ways of working. Those leading QI show expertise which align
to four major constructs described in W. Edwards Demingis Theory of Profound
Knowledge (22,23):

O Variation T curiosity about variation in process and outcomes within

systems, through continuous measurement and utilising statistical

methods;

O«

Systems thinking T awareness of the system context in which change is
planned and tested, and the need to monitor and mitigate unintended
consequences; and, the will to execute plans in collaboration with
professionals across the multidisciplinary team and hierarchical levels,

while building the infrastructure to sustain successful implementation;

12
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O«

Learning T a commitment to understand what changes resulted in
improvement with the courage to learn from failure; and,
0 Psychology T the energy to confront difficulties, including stark

organisational realities of frustration, cynicism, and resistance to change.

This conceptual approach for systems improvement has been promoted by the
US-based non-profit organisation, the Institute for Healthcare Improvement
(IH1), since the 1990s. Their approach often involves providing local teams with
direction, coaching and training to develop capacity and capability to reliably
implement evidence-based strategies, data management to measure their
impact on organisational outcomes, and the opportunity to learn from other
hospitalsi experiences.(24,25) These methods have been disseminated via
national quality and safety campaigns such as the i100,000 Lives Campaigno
between January 2005 and June 2006 in the United States, where hospitals
agreed to implement best-practice interventions to collectively extend or save
as many as 100,000 lives.(25) National programmes were later launched,
supported by IHI, in Scotland (Scottish Patient Safety Programme, 20087,
Wales (1000 Lives Campaign, 2008-2010), England (Patient Safety First, 20087
) and Northern Ireland (the Health and Social Care Safety Forum in 2007). In
the early years of these campaigns or initiatives, the focus was largely safety,
which later extended to preventive initiatives focussed on other Institute of
Medicine aims such as optimisation of chronic disease management (e.g. heart
failure), patient-centred care, and equity of access. The quality improvement
methods and tools, and affiliations with IHI, are the shared common threads
amongst these campaigns which have been major financial investments for

each country.

1.2.3.1. A programme (theory of changeb

Quality improvement (QI) projects need a programme fitheory of
changeo.(22,26) The theory of change is an articulation of conceptual thinking
and programme design that should be amended with additional hypotheses
throughout the course of the QI project.(27) The programme theory is
comprised of an explanatory theory, an operational logic model (the Plan-Do-

Study-Act plans) and draws on relevant theories of social change.(27)

13


https://paperpile.com/c/CCGOL7/nOdoi+6UQDF
https://paperpile.com/c/CCGOL7/6UQDF
https://paperpile.com/c/CCGOL7/vuBJp+PpTh6
https://paperpile.com/c/CCGOL7/4avTB
https://paperpile.com/c/CCGOL7/4avTB

The explanatory theory is an ii...articulation of an overall aim, potential
intervention(s) that will be tested in an attempt to achieve this aim, hypothesised
causel/effect relationships linking intervention(s) to the aim and measure
concepts that link to the cause/effect chains to support evaluation.o (28) Such
interventions fi[seek] to change individual or group behaviour, or organisational
structure and performanceo (29). A common tool used to graphically display the
explanatory theory is called a driver diagram (described in more detail in section
1.2.3.2).

The philosophy and methods of quality improvement have been described by
Langley and colleagues in the seminal textbook, (The Improvement Guidel.(30)
iLogic modelsi typically used in research, are used in QI projects as a structured
process (called (Plan-Do-Study-Acti or PDSA) for developing and learning from
iterative tests of change in practice.(31) Each PDSA is thought of as a iPDSA
cyclei for generating learning from one test of change to inform the next test,
and an opportunity to update and amend the explanatory theory. Such
inductive-deductive tests of change are, as Ostom (32) cited by Davidoff et
al.(33) put it, fia strategy of moving back and forth from the world of theory to the

world of actiono.

Finally, recognising healthcare is a complex system, the four constructs of
Demingis Theory of Profound Knowledge,(29,30,34) provide a helpful baseline
to attach the more general theories used internationally to inform the approach
taken to achieve improvement with teams in practice.(27) Such theories include,
for example, social network and influence theory (adapting interventions to each
local context), theory of communication (utilising best available evidence,
tailoring key messages to different stakeholder audiences) and process re-
engineering theory (the design and redesign of multidisciplinary care processes)

which have been extensively described by Grol and colleagues.(35)

1.2.3.2. Action effect (driver) diagram
A QI tool called an action effect (or driver) diagram can be used to summarise

the explanatory theory in terms of concepts and ideas from existing evidence
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(e.g. incident reports), as well as the experience and beliefs of those within
project teams. This combination is particularly pertinent for primary care
improvement given the paucity of evidence that exists about improving patient
safety in community settings. Langley et al. (30) originally developed the tool to
enable the building of a testable hypothesis which articulates testable
predictions of activities and infrastructure necessary to achieve a desired
outcome. The diagram is pragmatic in nature, and outlines the changes that are

proven (or believed) to be needed to accomplish an aim or outcome.
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Figure 1.3. Schematic action effect diagram: guide to interpreting the
components and overall structure of a typical action effect diagram. Reproduced
with permission from Reed et al.(28) BMJ Quality and Safety.
doi:10.1136/bmjgs-2014-003103.

In Figure 1.3, at the far left of the diagram, the aim describes the objectives of
the intended QI project. Reed et al.(28) attempted to make the method for
developing such diagrams more accessible. They observed how improvement
teams struggled to work collaboratively to produce useful theory and perceived
driver diagram construction as low value.(28) They noted the term idriveri was

confused with strategic influences such as financial and political motivations
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rather than the actions that could be undertaken during the project. In their
revised approach, primary and secondary drivers are renamed ficontributing
factorso. iIMajor contributing factorsi converge on the aim and summarise the
high-level leverage points for change in the system infrastructure that could
support achievement of an improved outcome. Connected to each major
contributing factor are lower-order contributing factors which tend to be
represented as actionable approaches or opportunities to make the changes
that are perceived by the team to enable achievement of the desired

improvement.

There is strong conceptual alignment between the WHOIs ICPS definition of
contributory factor considered in the context of understanding patient safety
incidents, and Reed et alis proposed concept and term, icontributing factort
represented in Figure 1.3 as a leverage point for change in the healthcare
system infrastructure. Thus, in my thesis, contributory factors considered in

relation to the incident type and the contexts in which they occur, are the basis

of proposed issues for improvement. For example, identified contributory factors

such as tambiguous packagingi and tadjacent storage of similar vaccinesi could
be thematically combined to represent incidents related to iselection, retrieval
and preparation of vaccinesi. In the driver diagram, these issues could be

represented by improvement plans to ireduce risk of staff mistakesi.(36)

Whilst Reed et al.(28) have identified confusion about the term (driver diagrami,
it is the internationally accepted reference to a diagram of its nature. For the
remainder of my thesis, | will refer to driver diagrams only, but highlight my
conceptual alignment with how Reed et al. use the action effect diagrams in QI

projects.

1.2.3.2.1. Change concepts

In Figure 1.3, straight or interrupted arrows are used to represent documented
evidence of cause and effect, or absence of such evidence respectively. Nolan
and colleagues advised nine major conceptual opportunities for quality

improvement; these are summarised in Table 1.2, and can be used to support
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ideas generation amongst teams proposing change concepts and ideas. It is
common for proposed outcome measures to be included on the driver diagram.

The action effect diagram is iterated as learning about the impact of changes
made in different contexts becomes apparent.(37) Comparing the diagram at
the start of an improvement project and at the end, can support appreciation of
how the programme theory has developed throughout the QI project. The
diagram, as a visual summary of a planned or delivered improvement project, is
becoming increasingly recognised as fia communication tool to engage
stakeholderso.(28)

Table 1.2. Potential change concepts and examples

Nature of change concept Example

Eliminate waste Eliminate multiple entry.
Improve workflow Find and remove bottlenecks; automation.
Optimise inventory Reduce multiple brands of the same item.

Change the work environment Conduct training; focus on core processes and purpose;

share risks.
Enhance the producer / Listen to the end-user; optimise level of inspection.
customer relationship
Manage time Reduce waiting time; optimise maintenance.
Manage variation Develop operational definitions; develop contingency

plans; exploit variation.

Design systems to avoid Use reminders; use constraints.

mistakes

Focus on the product or Change the order of process steps; manage uncertainty.
services

1.2.4. A brief history of patient safety and quality improvement

A brief history of patient safety and quality improvement initiatives is warranted
given their influence in shaping the current patient safety research agenda.
Specifically, the initiatives were created without formal evaluations to identify

what approaches or interventions worked in different contexts.(34,38,39) Post-
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hoc evaluations in more recent years have been critical of this lack of foresight,
and indeed have demonstrated why this was misguided, and have brought into
guestion the effectiveness of promoted interventions and the quality

improvement methods used to implement them.(40743)

To provide a sense of the scale of the quality improvement and safety effort in
which efforts to improve primary care safety will coexist with, | will describe
major international initiatives, followed by the national initiatives in the US and
UK that have since been subject to evaluation. Observations from successes
made in promoting patient safety as a threat to public health will be made.
Lessons learnt from those evaluations that have implications for how incident
reporting systems should be perceived (by policymakers, leaders, clinicians)

and utilised for improvement purposes will be highlighted.

The World Health Assembly Resolution 55.18 recognised healthcare-associated
harm as a public health concern in 2002.(3) This milestone for patient safety
was accelerated by the publication of seminal reports which raised awareness
about the scale of the problem and the lack of existing infrastructure to respond

to the apparent threat.

Patient safety research dates back formally to the 1960s when clinicians
reviewed the medical records of patients to identify unwarranted harm
outcomes.(10,44,45) However, it was the Institute of Medicine (1999) report, To
Err is Human which accelerated the field of patient safety forwards amongst
professionals, healthcare leaders, politicians and not least the public.(46)
Internationally, it was the leadership of Sir Liam Donaldson (then the Chief
Medical Officer for England) that is often credited with globalising the challenge
to tackle patient safety. In 2004, the WHO World Alliance for Patient Safety
(later the WHO Patient Safety Programme) was launched with the fundamental
purpose of facilitating development of patient safety policy and practice in

member states.

To Erris Human (217) outlined several options for investment amongst

policymakers to tackle patient safety. This included recommendations to:
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O«

establish a national centre for patient safety in the United States;

O«

to form a mandatory and voluntary national patient safety incident

reporting system:;

O«

curate best practices and principles for beginning to achieve improved

safety in practice (avoiding reliance on memory and vigilance);

O«

focus on user-centred design;

move towards team-based care;

O«

O«

involving patients; and,

O«

better information systems.

Published in 2001 by the Department of Health in England, An Organisation
with a Memory from the Department of Health, focussed on setting out the
strategic priorities for enabling the NHS to have the capacity to learn from
patient safety incidents.(47) Combined, To Err is Human and An Organisation
with a Memory were influential in establishing the National Patient Safety
Agency in England and Wales in 2002, and its cornerstone initiative, the

National Reporting and Learning System in 2003.

Since To Err is Human, several patient safety campaigns have emerged
globally to disseminate evidence-based practices and the principles described
in To Err is Human. The WHO has launched two international patient safety

campaigns, and there are numerous examples of national campaigns.

1.2.4.1. International patient safety initiatives

The WHO launched Clean Care is Safer Care in 2005.(48) The initiative was
designed to raise awareness of healthcare-associated infection across all
income settings and focus action in five areas: blood safety; injection practices
and immunisation; water, basic sanitation and waste management; clinical
procedures safety; and hand hygiene. Whilst 98% of member states have since
signed up to Clean Care is Safer Care, the campaign as a whole has not been
evaluated. Interventions advocated to improve clinical procedure safety, have
however, been subject to intensive evaluation and an intervention to minimise
catheter-related bloodstream infections is described in more detail in section
1.2.4.2.
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In 2007, the WHO World Alliance for Patient Safety launched Safe Surgery
Saves Lives to disseminate a surgical safety checklist which comprised 19
clinical processes or tasks that should be undertaken for every patient before,
during and following surgery (Figure 1.4).(49) A randomised controlled trial in
eight centres in developed and developing countries demonstrated major
reductions in morbidity and mortality outcomes.(50) As use of the checklist
spread across the globe, mixed reviews emerged. At one extreme, the
surgeons relished the complexity of their work and could see no value from
introducing such basic checks into their work processes, whilst on the other
extreme, the compelling evidence published in the New England Journal of
Medicine (NEJM) enabled others to see each item on the checklist as a means
of achieving reliability on important tasks for their patients. In amongst this
debate, medical sociologists and patient safety researchers cautioned the risk
of presenting the checklist as a piece of paper that will save lives. In their
Lancet editorial entitled fiReality check for checklistso, Bosk et al.(51)
emphasised the importance of understanding the contexts in which the
innovation was being implemented, and said: fievidence summaries [informing
each checklist item] need to be combined with an understanding of, and a
strategy for, mitigating the technical and social/political and psychological (even
emotional) barriers to using the evidence, and with feedback about

performance.o
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(@)t SURGICAL SAFETY CHECKLIST (Fimst Eomon)

Before induction of anaesthesia seessrsss Before skinincision sessssesssrrss Before patient leaves operating room
[L] PATIENT HAS CONFIRMED U] CONFRM ALL TEAM MEMBERS HAVE NURSE VERBALLY CONFRMS WITH THE
* IDENTITY INTRODUCED THEMSELVES 8 NAME AND TEAM!
-y nows
« PROCEDUSE L2 THE NAME OF THE PROCEDURE RECORDED
* CONSENT 1 SURGEON, ANAESTHESIA PROFESSIONAL
— AND NURSE VERZALLY CONTIRM 0 THAT INSTRUMENT, SPORGE ANO NIEDLE
L] SITE MARKIDUNOT APPLCASLE * PATIENT COUNTS ARE CORBECT (OR NOT
«SITE APPUCARLE)
[ ANAZSTHESIA SAFETY CHECK COMPLETED * MOCEOUNE
0 MOW THE SPOOMEN IS LABELLED
[J  PULSE CXIMETER ON PATIENT AND FURCTIONING ANTIOPATED CRITICAL EVENTS ONCLUONG PATIENT IANE)
DOES PATIERT HAVE A: ] SURGELON REVIEWS: WHAT ARE THE 0 WHETHER THERE ARE ANY EGUMENT
CRTICAL O UNEXPECTED STEPS. PROGLEMS TO BE ADDRESSEC
ENOWN ALLERGYT OPERATIVE DURATION, ANTICPATED T A T A A S AT A A A e
£ No BLOGO LOSSY 1T SURGEON, ARAESTHESWA FOFESSIONAL
0 Yes AND NURSE REVIEW THE KEY CONCTRNS
U1 ANAESTHESIA TEAM REVIEWS: ARE THERS FOR RECOVERY AND MANAGEMENT
DIFFCULT AIRWAY/ASPIRATION RISKT ANY PATENT-SPEQFIC CONCEANS? OF THIS PATHENT
£ o
L] YES AND EQUIPMENTIASSISTANCE AVAILADLE L1 NURSING TEAM REVIEWS: HAS STERLITY
ONCLUDING INDICATOR RESLETS) BEFN
WK OF >300M BLOOO LOSS CONFRMED? ARE THERE EQUIMAENT
{IMUKG IN OfLDREN)Y 1SSUES OR ANY CONCERNSY
L) No
) YES, AND ADEQUATE INTRAVENOUS ACCESS HAS ANTIIOTIC PROPHYLAXS BEEN GIVEN
AND FLUDS FLANNED WITHEN THE LAST 80 MINUTES?
0 s
0 NOT APMICARE
15 ESSENTIAL IMAGIRG DISMLAYED?
o Yes
[1 NOT APMICARE

THIS CHECKUST &5 NOT INTENDED TO SE COMPREMENSIVE. ADDITIONS AND MODINCATIONS TO IIT LOCAL PRACTICE ARE ENCOURAGED.

Figure 1.4. WHO Surgical Safety Checklist (First Edition)(49)

Five years later, a study in the same journal (NEJM) concluded the checklist
had no impact on morbidity or mortality outcomes in operating rooms in Ontario,
Canada, despite a reported 98% uptake by hospitals.(52) In an accompanying

editorial in the same issue, Lucian Leape writes:

fithe story of the patient-safety movement is one of slow progress
punctuated by episodes of inspiring successes that are slow to be
replicatedé . The key is recognizing that changing practice is not a
technical problem that can be solved by ticking off boxes on a checklist

but a social problem of human behavior and interactiono.(53)

1.2.4.2. National patient safety initiatives

Another seminal study was the iKeystone ICUi project, funded by the Agency
for Healthcare Research and Quality (AHRQ) in the United States, which
involved 103 Intensive Care Units (ICU) in Michigan, USA, in a state-wide
initiative, instituting evidence-based preventive strategies for reducing catheter-
related [central line] bloodstream infections (CRBSI).(54) The project focused
on changing provider behaviour through addressing safety culture, incorporating

a centralised education programme for team leaders at each institution and
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closely collaborating with infection control staff. The intervention almost
eliminated CRBSIs in most ICUs over an 18-month follow-up period, and 1500

lives were estimated to have been saved.(54,55)

Following the success and publicity surrounding the Keystone ICU project in
Michigan, iMatching Michigani was a national initiative in England seeking to
emulate the achievements and involved over 97% of acute NHS trusts.(55,56)
The results were promising, and a 60% reduction in the number of CRBSIs was
reported.(56) However, on closer analysis of data, it was difficult to determine
whether the reduction in CRBSIs resulted from the Matching Michigan project or
from a coinciding nationwide drive to reduce nosocomial infections, since many
trusts were already implementing part of a five-point strategy employed in the
Michigan intervention. There was also a decrease in other infections, which
were not related to ICUs or CRBSIs.(56)

A post-hoc ethnographic observational study of ICUs in Michigan, USA, was
undertaken by UK medical sociologists. They demonstrated how adopting
technical solutions (i.e. a checklist with key tasks to do for every patient when
inserting a central line) to a socio-technical problem may underlie the failure to
emulate Michiganis achievements. Dixon-Woods et al.(43) described how the
team in Michigan generated pressure for their ICUs to participate; created a
sense of network amongst them; and re-framed bloodstream infections arising
from central insertion as a needless, social problem; and teams were driven by
learning from their data which demonstrated whether they were achieving better

results for patients.

More broadly, policymakers across the world responded to To Err is Human and
An Organisation with a Memory by committing to develop the infrastructure for
better surveillance and by launching preventive initiatives. However, the focus
was almost exclusively on hospital safety. The UK charity, The Health
Foundation sponsored the Safer Patients Initiative (SPI) between 2004 and
2008 to develop and test organisation-wide service delivery interventions for
improving hospital safety.(56T58) Twenty-eight hospitals participated over two

phases. The independent summative evaluation concluded there was no
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difference in improvement outcomes between hospitals that participated in SPI
and a concurrent control group using a before and after design.(43,59) The
evaluators wrote: fithe conclusion of this study could have been different if
concurrent controls had not been used.o More recently, Chen et al.(60)
described the frising tide phenomenai to explain how promising service delivery
interventions with contemporaneous controls can yield a null result. They argue
this is because attention to the problems they intend to address is already
heightened, and pressure to tackle them is mounting throughout the wider

healthcare system.

1.2.4.3. Learning from implementing healthcare improvement interventions
One major criticism of patient safety initiatives has been about the lack of robust
evaluation. There are no formal published evaluations of any of the major
national patient safety campaigns like the 1000 Lives Campaign or Patient
Safety First. | have, however, described the main findings from the focussed
evaluations of Health Foundation funded programmes like SPI and Matching
Michigan which highlight the overemphasis on technical interventions like
checklists and other evidence-based interventions as being (unrealistic) imagic
bulletsi for success. In the last decade, there has been an apparent disconnect
between the marketing of how patient safety should be achieved and the
realities of actually achieving it in practice. This needs considerable attention
since the evidence is accruing that current approaches to achieving

improvement in practice are not working as effectively as expected.

Healthcare is a complex socio-technical system, in which even apparently
simple tasks can depend on a wide range of social (e.g. psychological, team
and managerial) and technical (e.g. equipment, IT and infrastructure) factors. In
a review of 34 evidence-based interventions that had been replicated in other
settings, 41% were found to have a smaller effect size or were not found to be
effective in the subsequent setting.(61) The Keystone ICU project and the
Matching Michigan experiments demonstrate that whilst improvement initiatives
can be effective, as they became more widespread, a diminishing effect on
outcomes can be seen. The complexity of the intervention in Michigan was not

fully understood before it was spread to ICUs across England. Whilst the
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technical interventions (changes in clinical practice) were clear, the non-
technical interventions (linked to leadership, teamwork and culture change),
may not have been successfully replicated. In this situation, a simple but
intuitively appealing summary model of the changes needed to produce
improvement (i.e. a driver diagram) becomes a fixed protocol rather than the
basis for teams to adapt the interventions locally.(34) This is portrayed in Figure
1.5.
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Figure 1.5. Challenges of wide-scale implementation from Parry et al.(34)

Improvement scholars, Perla and Parry,(62) frame this challenge as, fi...how can
[healthcare systems and leaders] design knowledgeable healthcare systems
that maximise the alignment between the current best evidence (itruthi) and the
actions of healthcare providers (ibelieft)?0 Drawing upon Platois Theaetetus,
where knowledge is defined as the intersection of truth and belief, the authors
describe how fiknowledge cannot be claimed if something is true but not
believed, or believed but not trued. Local adaptation could permit understanding
about beliefs of different staff groups that would need to be considered for the

intervention to be successful. Without this insight, there is a risk of rushing to
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generate a summary of the changes needed to produce improvement outcomes

too quickly, without truly understanding which change(s) led to

improvement.(34)

1.2.5. Summary of patient safety concepts informing my thesis

| have explored the conceptual basis of patient safety research by considering

the seminal polemics (lvan lllich), policy documents and research which have

informed my conceptual understanding of patient safety. In summary:

O¢

O«

Reasonis (Trajectory of Accident Opportunityi promotes the identification
of weaknesses in systems which can be targeted for intervention.
Systems thinking does not mean overlooking the professional
accountability of individuals involved in safety incidents when warranted.
The ability to identify contributory factors when an incident occurs,
represents an opportunity to understand how structure and processes
can be improved, to minimise weaknesses and strengthen defences.
Appreciation of common trajectories of incidents and contributory factors
can inform prioritisation efforts to improve patient safety.

Concepts and related ideas for improvement must be adapted to each
context in which they are implemented.

Understanding the context in which incidents occur (and interventions
are implemented) should inform the design / redesign of improvement

efforts.

1.3. Why is improved patient safety in primary care needed?

Patient safety research in hospital settings has shown that healthcare-

associated harm is responsible for a substantial, potentially preventable, burden

of disease. Preventive safety initiatives have shown it is possible to identify

patterns in patient safety incidents, which includes determining which incidents

pose the greatest risk of major harm to patients and isolating those most

amenable to prevention. Informed by epidemiological studies, patient safety in
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hospital settings is now in an era of implementing interventions to improve

safety. Similar progress is now needed for primary care.

In 2012, the WHO recognised that progress in patient safety in primary care
lagged behind achievements in hospital settings. In an attempt to support the
development of a more comprehensive evidence-base, the WHO convened an
international group of experts to discuss, debate, and advise on directions to
bridge knowledge gaps about patient safety in primary care.(63) Progress made
in hospital safety was discussed in terms of approaches used to establish the
epidemiology of incidents, identify priorities for intervention and methods for
evaluating their impact. The group concluded that a major commitment was

needed to establish the epidemiology of patient safety in primary care.(64)

Following conclusion of the Millennium Development Goals (MDG) initiative, the
WHO Universal Access and Health Coverage agendas have promoted the
development and expansion of primary care services. This has been a
welcomed development with the potential to improve access to healthcare
particularly in low- and middle-income countries (LMIC). Developed nations are
also transitioning to predominantly primary care-based models like the UK.
Unstable political and economic conditions have impeded investment and
development of primary care infrastructure in many LMICs; however, such
infrastructure played an important role in many achievements made by MDG
programmes focussed on HIV, maternal and child health.(65) The Universal
Coverage and Health Access agendas both signal a renewed interest and
recognition that successful primary care services are needed to support

achievement of several Sustainable Development Goals.(66)

Whilst there is no universally applicable primary care model, the challenge for
each transitioning country will be to select the interventions and services that
target the multiple diseases and risk factors affecting different population groups
given the epidemiological, political, economic and sociocultural context in each
country.(65) Improving primary care safety should benefit from the lessons
learnt from attempting to improve safety in hospitals over the past two decades;

however, the conceptual frameworks of patient safety need to be considered
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within the context of primary care, and the epidemiology and methods of
deriving and implementing interventions, may all need to be developed in their
own right.(64)

1.3.1. Definitions of primary care and general practice

In my thesis, | will draw upon the 1978 Alma-Ata Declaration definition of

primary care, defined as:

fi...essential healthcare based on practical, scientifically sound and
socially acceptable methods and technology made universally accessible
to individuals and families in the community through their full participation
and at a cost that the community and country can afford to maintain at
every stage of their development in the spirit of self-reliance and self-
determination. It forms an integral part both of the country's health
system, of which it is the central function and main focus, and of the
overall social and economic development of the community. It is the first
level of contact of individuals, the family and community with the national
health system bringing healthcare as close as possible to where people
live and work, and constitutes the first element of a continuing

[healthcare] process.o(67)

The United Kingdom (UK) demonstrates that it is possible to deliver upwards of
90% of healthcare outside the hospital setting; this equates to around 330
million healthcare encounters in general practice per annum.(1) The benefits
and limitations of primary care on health outcomes have previously been
described.(68)

General practice consultations represent a subset of patient healthcare
encounters in UK primary care. The core characteristics of general practice
have been defined by the World Organization of National Colleges, Academies
and Academic Associations of General Practitioners (WONCA) and are
summarised in Table 1.3. These are basic characteristics of general practice.

Methods developed for the purposes of the research included in this thesis
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should be applicable to common contexts of care provision in different income
settings, particularly due to the central positioning of general practice in
healthcare systems globally. Efforts to aid their universal applicability to other

primary care disciplines will be made for these to be applied in future studies.

Table 1.3. European definition of general practice defined by WONCA

or any other characteristic of the person concerned

a | ...is normally the point of first medical contact within the healthcare system, providing open
and unlimited access to its users, dealing with all health problems regardless of the age, sex,

b | ...makes efficient use of healthcare resources through co-ordinating care, working with

specialities taking an advocacy role for the patient when needed

other professionals in the primary care setting, and by managing the interface with other

community

c | ...develops a person-centred approach, orientated to the individual, his/her family, and their

d | ...has a unique consultation process, which establishes a relationship over time, through
effective communication between doctor and patient

e | ...is responsible for the provision of longitudinal continuity of care as determined by the
needs of the patient

f | ...has a specific decision making process determined by the prevalence and incidence
of illness in the community

g | ...manages simultaneously both acute and chronic health problems of individual patients.

h | ..manages illness which presents in an undifferentiated way at an early stage in its
development, which may require urgent intervention

i | ...poromotes health and well being both by appropriate and effective intervention.

i | ..-has a specific responsibility for the health of the community

k | ...deals with health problems in their physical, psychological, social, cultural and
existential dimensions

Models of primary care are delivered in many contexts, with variable
management and financial arrangements, to provide a range of preventive
health, public health and healthcare services to a diverse case-mix of patients
of all ages, complexity (undifferentiated complaints, uncertain diagnoses,
multiple comorbidities) and socio-cultural circumstance, by healthcare
professionals (GPs, practice nurses, community pharmacists, community
midwives, district nursing, dentists) that communicate through many formats.

Challenges facing modern primary care could also inadvertently create greater



risks of healthcare-associated harm; for example, patients are discharged from
hospital earlier than before, and receive episodic and decentralised care; GPs
prescribe and monitor high-risk drugs; consultations are time-pressured; and
continuity of care relies on coordination between many care providers and

services.(69)

1.3.2. Epidemiology of healthcare-associated harm in primary care

A WHO-commissioned systematic review informed discussions at the WHO
Safer Primary Care meeting, and concluded that 2-3% of primary care
encounters result in a patient safety incident defined as fievents or
circumstances which could have resulted, or did result, in unnecessary harm to
a patiento.(11) Of those, 1 in 25 incidents will result in a serious harm
(shortening of life expectancy, permanent injury, major loss of function) or a fatal
outcome.(70) From such estimates, it is unclear at which end of this range the
UK belongs. Case note reviews of specific patient safety incidents like
prescribing errors occurring in general practice in England suggest these occur
for 1 in 8 patients.(71)

The systematic review was limited by the heterogeneity of included studies in
terms of reported measurement outcomes (e.g. adverse events versus patient
safety incidents) and related variations in use of terminology. Given the range of
definitions used, the existing evidence-base from which to pool estimates to
identify priority areas for intervention is weakened. Studies that described either
the frequency or outcomes of patient safety incidents were included if they
utilised a method like case note review with a reliable reported denominator.
Analysis of patient safety incident reports dominate previous patient safety
research activity in primary care. This also includes incident reports gathered
through surveys of clinicians and through established reporting systems. Such
studies have used different hierarchical taxonomies to code data. In addition,
few studies have focussed on understanding the underlying contributory factors
to patient safety incidents, (69,727178) which is reflective of the wider body of

patient safety literature.(79)
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The systematic review reported the three most common categories of patient
safety incident type were: administrative and communication incidents;
diagnostic incidents; and, prescribing and medication management incidents.
Diagnostic and medication incidents were most likely to result in harm, and
most likely to result in severe harm.(70,80) Diagnostic incidents concerned
missed or wrong diagnoses. Thirty-five studies focused explicitly on prescribing
incidents, where the rate of a patient safety incident occurring was between 1
and 90 out of 100 prescriptions issued. Rates were higher in studies that
focused on the elderly or those taking multiple medications.(817T84) Efforts to
mitigate medication incidents are in an era of implementation and evaluation. A
few more robust before-and-after studies and randomised controlled trials have
found that up to half of all incidents may be preventable using interventions
such as pharmacist-led medication review, computerised physician order entry
and computerised decision support systems, error alert systems and education
of professionals, and complex interventions combining professional education,

informatics and financial incentives.(85T95)

A systematic review by Makeham et al.(96) of interventions to minimise the risk
of non-medication safety incidents identified nine studies (summarised in Table
1.4). Safety culture, patient compliance, and incident report frequency were

commonly stated outcome measures.
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Table 1.4. Features of primary care patient safety intervention studies including

outcome measures from Makeham et al.(96)

patient safety

curriculum

Arora et Randomised | Interventionto | SMS reminders Patient compliance
al. 2015 controlled improve safety | improved attendance | with follow-up
97) trial in transitions of | at follow-up appointment
care appointments attendances
El-Kareh Longitudinal | Computerised | Clinicians reported Safety culture/climate
et al. 2009 | survey clinical increasingly positive measurement using a
(98) decision perceptions over the | physician perceived
support year quality measures -
systems guestionnaire
Garment Randomised | Interventionto | Transition of care Patient compliance
et al. 2012 | controlled improve safety | intervention improved | with follow-up
(99) trial in transitions of | the odds of appointment
care completion of patient | attendances
care tasks Physician assessment
of performance based
on compliance with
assigned tasks
Gurwitz et | Randomised | Interventionto | An electronic health Patient compliance
al. 2014 controlled improve safety | record with enhanced | with follow-up
(100) trial in transitions of | information for appointment
care primary care attendances
clinicians had no Re-hospitalisation
significant effect on rates
measures
Hoffmann | Randomised | Educational The Frankfurt Patient | Incident reporting
et al. 2014 | controlled intervention to | Safety Matrix numbers
(101) trial improve increased numbers of | gafety culture/climate
patient safety | reported safety measurement using a
practices incidents and led to validated survey tool
better quality reports
There was no
significant effect on
safety culture or
climate
Marsteller | Quasi- Educational The educational Safety culture/climate
et al. 2010 | experimental | interventionto | intervention resulted | measurement using a
(102) improve in a significant practice based tool
patient safety positive increase in with 21 safety
practices safety measures measures
Singh et Quasi- Educational Junior doctors' skills Physician assessment
al. 2009 experimental | interventionto | improved following of performance based
(103) improve their exposure to the | on student

performance in an
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practices Objective Structured
Clinical Examination
(OSCE)
Verbakel | Cluster Improvement Practices which Incident reporting
et al. 2015 | randomised | of incident participated in a numbers
(104) trial reporting safety culture
systems guestionnaire and
workshop increased
their incident
reporting
Zwart et Quasi- Improvement Implementation of a Incident reporting
al. 2011 experimental | of incident local incident numbers
(105) reporting reporting procedure
systems improves system
uptake

Current global estimates suggest healthcare-associated harm results in 23
million disability-adjusted life years.(80) Research about patient safety in
primary care do not inform those estimates despite providing the majority of
healthcare encounters in most healthcare systems. The global scale of
healthcare-associated harm, once inclusive of outcomes arising from patient
safety incidents in primary care, is still to be realised, although could highlight
gross underestimates of the scale of the problem. The frequency and burden of
avoidable significant harm is the subject of a separate Department of Health
funded research study, the Avoidable Harm Study, being undertaken between
the University of Nottingham, Cardiff University and others (April 2015 to
December 2017).

1.3.3. Primary care patient safety research and development priorities

A three-round modified Delphi consensus study was undertaken at the WHO
Safer Primary Care meeting to seek agreement on which safety incidents merit
most attention, the contexts and disciplines that should be involved in different
economic settings, and what empirical evidence was needed to follow the

trajectory of success seen in hospital medicine.(63)

General practice and community pharmacy were considered the main care

settings to focus future research and development to advance patient safety in
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primary care across all income categories. This should also extend to care
home and nursing home settings in high income settings. Patient safety
incidents requiring further study across all economic settings included
communication between healthcare professionals and with patients, teamwork
within the healthcare team, laboratory and diagnostic imaging investigations,
issues relating to data management, transitions between different care settings,
and chart/patient record completeness. Interventional, regulatory, and
methodological issues for further development were agreed on by over 80% of

participants after round 3, including:

O«

education and training;

O¢

data collection methods;

O«

developing policy to promote patient safety;

O¢

raising the public profile of patient safety;

O«

greater clarity on definitions of patient safety incidents in primary care;

O«

facilitating learning from patient safety incidents;

O«

regulations to ensure that systems to improve patient safety are put into
practice; and,

0 improved taxonomies and better ways of classifying errors in primary
care.(63)

1.4. Incident reporting systems

Building on the experiences from other high-risk industries seeking to improve
safety for their workers, a consistently high priority in many healthcare systems
around the world have created patient safety incident reporting systems. Such
systems permit healthcare professionals, patients/carers and others to detalil
their safety concerns and these reports can be systematically interrogated to
derive learning. Patient safety incident reporting systems have been developed
in several high-income countries, with the UK now having by far the largest
such system in the world. Incident reports permit a retrospective twindowi on the
healthcare system, providing a means of looking to the future, by identifying
weaknesses of the system that are still present and could lead to further

incidents involving patients.(10)
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1.4.1. Types of incident reporting systems

National systems which receive reports from healthcare organisations are well
described in Denmark,(1061108) Norway,(109) and England and Wales.(110T
126) Regional systems exist for state-level learning in Australia (e.g. Victoria
and New South Wales) or province-level learning in Canada (e.g. British
Columbia Patient Safety and Learning System) and the United States (e.g.
Pennsylvania State Reporting System), as well as at the provider level (e.g. The

Veterans Health Administration).

Theme-based systems also exist; for example: medication-related incidents like
the MedMARX® system run by the Institute for Safe Medication Practice in the
United States which has been extensively characterised;(117,1277146) the UK
Bowel Screening programme which focuses on reports of harm associated with
screening;(1477149) and, The University of Texas Hospital Close Call
Reporting System which was established to collect reports about potentially
serious events that did not lead to harm.(150,151) Case studies from individual
hospitals are also commonly reported and published in peer-reviewed
journals.(15271156)

The purpose of these systems is to enable learning from incidents across local,
organisational and national levels to inform improvements in patient safety. The
intended learning feedback mechanisms are summarised by Benn et al.(157) in
Figure 1.6 NHS staff have been encouraged to report patient safety incidents
which were defined as fiany unintended or unexpected incident which could
have, or did, lead to harm for one or more patients receiving NHS care0.(158) In
England and Wales, each hospital and healthcare facility has a reporting
system that collects paper or electronic incident forms. These are first reviewed
and analysed at a local level and then sent in batch returns by the
organisation's risk manager to the National Reporting and Learning System
(NRLS).
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Figure 1.6. Framework for Safety Action and Information Feedback from

Incident Reporting developed by Benn et al.(157)

1.4.2. Evaluation of the National Reporting and Learning System

A Special Health Authority called the National Patient Safety Agency (NPSA)
was launched in 2002, with a responsibility of running the NRLS for England
and Wales. The NPSA developed several categories of guidance designed to
assist the NHS to learn from patient safety incidents (see Table 1.5 for an
overview of outputs). These included patient safety alerts, patient safety
notices, and quarterly data summaries. Evaluations of the outputs typically
focussed on the uptake of guidance rather than the efficacy of the educational
output as an intervention.(159,160) Several themed reports focussed on the
improvement of safety in secondary care settings, and were published by
special arrangement with the British Medical Journal, including: prescribing and
monitoring lithium therapy;(161) reliable administration of insulin;(162) early
detection of complications in surgical care;(163) and, essential care after an
inpatient fall.(164) The NPSA also collaborated with Royal Colleges and
permitted health services researchers to explore the data; for example in
anaesthesia, system deficiencies relating to practical procedures,
communication of information to patients, verbal and written communication

practices, and continuity of care issues were identified as areas for
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improvement.(165,166) Such analyses also led to the development of an

anaesthesia-specific incident report data collection form.(167)

Table 1.5. Overview of NPSA outputs (168)

Patient safety alerts

Published regularly and containing information on patient safety
requiring urgent action.

Patient safety notices

Published regularly and containing information requiring longer term,
system-wide changes.

Themed reports

Occasionally published in-depth reports into specialist subjects.

Cause for concern
letters

Sent to trusts to follow up reports of patient deaths causing concern
(Sept 2007 onwards) and for all incidents resulting in severe harm
were subjected to the same process (April 2008 onwards).

Letter highlighted where urgent local action was needed and
required acknowledgement from board level in the reporting trust.

Quarterly data
summaries

High-level aggregate of reports by describing their patterns and
trends.

Detailed feedback
reports, issued to
individual trusts from
2007

Aggregated report covering incident reporting and comparison data
over the preceding six months.

The NRLS currently contains over 14 million reports and continues to receive

approximately 100,000 reports per month from healthcare organisations in
England and Wales.(169) 98% (13.75 million) of incident reports in the NRLS

have been received from hospitals. Approximately 230 000 reports from primary

care (<0.5% of total reports), and 47,000 reports from general practice, have

been received by the NRLS in over a decade. The under-representation of

general practice within the NRLS is possibly a reflection of the national

emphasis placed on patient safety in hospital settings. This is a paradox given

at least one million healthcare encounters occur each day in community care

settings. Despite this, primary care outputs from NRLS have included patient

safety alerts on:

O« O«

O«

ambulatory syringe drivers;
prescribing, dispensing and administering of insulin;

vaccine storage;
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O«

lithium therapy;

O«

preventing harm to children with parents with mental health needs; and,

O«

methotrexate compliance.(170)

1.4.3. Effectiveness of patient safety incident reporting systems

Stavropoulou et al.(171) reviewed 35 case studies extracted from published
academic papers describing patient safety incident reporting systems in
healthcare settings worldwide to determine their effectiveness on improvement
of settings, structures, and outcomes. The authors concluded there is little
evidence that incident reporting systems improve outcomes or enable cultural
changes.(171) The authors might have reached this conclusion because case
studies are seldom described and reported in the published literature. Also,
patient safety incident reporting systems are complex interventions to improve
safety and must function in complex healthcare systems. Such judgements of
effectiveness risk oversimplifying the diverse range of contexts in which
reporting and learning systems exist, as well as the diverse contexts in which
learning arising from the system should be applied to inform practice
improvement. This is highlighted in an assessment of the impact made by
medication safety outputs issued by the NRLS; whilst organisations deemed the
different outputs as essential for raising awareness and improving patients
safety,(160,172) over half of the organisations studied were unable to
communicate effectively and reliably with their junior doctors that were largely
undertaking the prescribing.(173)

Studies that have examined the sensitivity of patient safety incident reporting
systems reveal they can be poor detectors of incidents occurring in
organisations.(1747177) In England, Sari et al.(174) reported only 1 in 20
patient safety incidents are reported to a formal incident reporting system.
Studies in Australia and the United States have corroborated this
finding.(175,177) Such studies highlight that the inherent bias of patient safety
incident reporting systems must be carefully considered when analysing

incident data.
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Patient safety incident reporting systems often detect a small percentage of
serious incidents compared with other patient safety data sources like
complaints data. Staff often report issues with low harm outcomes that do not
trigger more intensive investigation, although these reports do at least represent
concerns felt by staff about the ability to deliver safe patient care. In addition,
the frequency of reports reflects reporting patterns and cannot be used to
monitor improvements in an organisation. Different methods used in a single
system provide the broadest perspective for understanding the nature of risk to
patients,(178) and can support the formulation of risk reduction strategies for
systems improvement, with each method having distinct advantages:

0 patient safety incident reporting systems can yield rich descriptions
and context about incidents to inform practice improvements, and
provide clinicians with a feedback mechanism;(179)

0 clinical record review enables estimates of incident prevalence;
and,

0  malpractice database reviews can provide greater detail on

incidents with serious clinical outcomes.(178)

Studies comparing learning from the aforementioned methods indicate there is
little overlap in their results.(180) The methods yield different insights by virtue
of their nature. For example, incident reporting systems require professionals to
report an incident, and this requires their awareness that a patient safety
incident has occurred. Alternatively, clinical records do not provide the same
depth and contextual information about contributory factors that incident reports
do because they will often contain descriptions of care as delivered although it
may not be possible to identify errors of commission or omission unless

explicitly described.(181)

1.4.4. National-level patient safety agenda setting

The Francis Inquiry report, published in 2013, found little evidence that primary
care organisations have the capacity, down to the level of individual practices,
to learn from safety incidents.(168) The need to develop infrastructure and

clinical governance for patient safety in primary care is not new. The Safety
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First report, published in 2006, considered NHS organisation arrangements to
place patient safety at the heart of the healthcare agenda. The report
recommended Primary Care Trusts (the current equivalent in England being
Clinical Commissioning Groups which are clinically led statutory NHS bodies)
be made accountable for ensuring all providers had effective reporting systems
and were implementing technical solutions.(182) The low frequency of reports
from general practice since 2005, described previously, suggest this

recommendation made minimal impact.

Despite important demonstrable value derived from secondary care incident
reports whilst the NPSA was functioning, there has been a hiatus in the
development of methods for making full use of the majority of incident reports
that are not routinely analysed. Current incident reporting systems are
undervalued and underutilised, garnering little respect from the health
information and research communities.(183) Their role in systems improvement,
in terms of informing the design of quality improvement projects or initiatives,

has not yet been realised.

The NRLS in England and Wales is the largest patient safety incident reporting
system in the world. Unstructured data in the system exist as free-text
narratives about incidents and need to be classified in order for any meaning to
be derived. The WHO International Classification for Patient Safety (ICPS) was
an international commitment to standardise the terms used to describe patient
safety for comparison between contexts (this will be described in detail in
chapters 2 and 3). Efforts to apply this classification system to primary care are
needed, as well as a description of the process for coding data to learn from
trajectory of error and related human factors and system conditions. Learning
generated from characterisation of incidents in general practice in England and
Wales should be transferable to common contexts of care provision in different
income settings, and be used to stimulate discussion and thinking about

strategies for improvement.
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1.5. Learning from patient safety incident reports

The relationship between learning, knowledge creation and organisational
performance has been described in detail.(1847187) Patient safety is
predicated on the ability to learn from healthcare-associated harm with a view to
re-engineer systems. Establishing the National Patient Safety Agency, and the
National Reporting and Learning System (NRLS), presented an opportunity for
the National Health Services in England and Wales to embrace an era of
forganisational learningi. Systems scientist, Peter Senge, coined the concept of
the (learning organisationi which has been defined as fian organisation that
exhibits adaptability, learns from mistakes, explores situations for development,
and optimises the contribution of its personnelo.(188,189) Learning
organisations require the support of infrastructure for a range of activities and
processes to create what is often described in healthcare organisations as a

fculture of learningi.(190,191)

Martin et al.(192) make an important distinction between data, knowledge and
intelligence; they say: fidata represent the raw material of knowing, but need to
be identified, selected, processed, interpreted, and made the basis of actiono.
Data can be objective, quantitative information (¢thard datai), for example about
outcomes, or more subjective, qualitative information that can contain rich
contextual information from the first-hand perspective of patients, families and
carers, or staff (isoft dataf). Both types of data can guide patient safety
improvements:

0 hard data can provide signals for further interrogation (frequency or

prevalence of incidents); and,

O«

soft data can provide opportunities to gain an understanding about what
happened and why it occurred, and be used to pinpoint specific actions
or circumstances that increase the likelihood of healthcare-associated

harm in different contexts.

Drawing on Dretskeis (1981) definition of knowledge, Martin et al.(192) describe
the ability to generate actionable learning from soft (qualitative) data as isoft

intelligencel. This includes the processes and behaviours to seek and identify
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soft data, as well as iithe knowledge-producing activities of collation, synthesis,
interpretation and application of insightso. Incident reports contain hard data in
the form of categorical information (e.g. location of incident, type of incident,
patient age group) and soft data in free-text descriptions of what happened, the
reporteris perceptions of why and how the incident occurred and the plans to

prevent future recurrence.

1.5.1. Challenges to generating learning from incident reports

In 2005, The (UK) National Audit Office{s report, A Safer Place for Patients:
Learning to improve patient safety (Safer Place for Patients), raised concerns
about the outputs generated from the NRLS. A later report published in 2006 by
the Chief Medical Officer of Englandis office, called Safety First: A report for
patients, clinicians and healthcare managers (the Safety First report) observed
insufficient use of nationally collected incident reports to generate learning for

systems improvement. It concluded:

fidespite the high volume of incident reports collected by the NPSA to
date, there are too few examples where these have resulted in
actionable learning for local NHS organisations. The National Reporting
and Learning System (NRLS) is not yet delivering high-quality, routinely
available information on patterns, trends and underlying causes of harm

to patients.o

A public inquiry in England led by Robert Francis QC was undertaken to review
the failings in care that resulted in 1200 excess deaths at Mid Staffordshire NHS
Foundation Trust between 2004-2009. The inquiry reviewed the role of the
NPSA, and the NRLS, in supporting the identification of patient safety issues.
The report concluded the NRLS played no part in uncovering the lack of safety
at Mid Staffordshire. This does not seem a surprising conclusion considering
the circumstances in which the NRLS operated. Whilst reporting systems had
been identified as an important mechanism for learning from unsafe healthcare,
they were borrowed from safety critical industries like aviation. Whilst aviation
industry leaders might expect around 400 reports per year, the NRLS in
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England and Wales receives over one million reports each year.(193) The
NRLS had limited capacity (administrative and clinical expertise) and could only

review incidents reported with severe harm or death outcomes.(168)

1.5.2. Opportunities to learn from incident reports

Following the Francis Inquiry, the Berwick report, A promise to learn - a
commitment to act: improving the safety of patients in England (2013),(194)
highlighted that fiorganisational learning is key to improving patientsi safetyo.
This recommendation echoes previous recommendations made in An
Organisation with a Memory (2001) and suggests the NHS had been slow to
realise how to generate and act on learning from healthcare-associated
harm.(47) The report highlighted tincident reportsi and (incident reporting levelsi
should be used within a suite of indicators to assess safety improvement and
variation. Berwick stresses the need for healthcare organisations to have

functional reporting systems:

fiOrganisations should demonstrate that they have in place fully
functional reporting systems for serious incidents, that staff know how to
use them, that the systems are used, and that appropriate action is taken
in response to incidents, including provision of appropriate support to the

affected patients and their carers.o (194)

There also remains a strong advocacy for national patient safety incident
reporting systems at an international policy level, and as recently as March
2016, the WHO convened healthcare system leaders from low- and middle-
income countries to support and advance discussions towards the development

of national reporting and learning systems.

Despite this strong position on the opportunities from patient safety incident
reporting systems, there is a consistent message about missed opportunities
that incident report data are not being more effectively utilised to inform systems
improvement, or as Macrae puts it: iwe collect too much and do too littleo (193).

Major investments have been made internationally to establish the infrastructure
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for patient safety incident reporting systems. There is still uncertainty about how
such systems can inform improvement in outcomes. Research and
development is needed to better understand how to optimise them in

healthcare.

1.5.3. Classifications systems

Since 1988, the Australian Patient Safety Foundation (APSF), led by William
Runciman, has worked to understand how to fideconstructo the information in
patient safety incident reports to facilitate subsequent analysis and
learning.(195) Classification systems (sometimes referred to as taxonomies)
have been developed which are fian arrangement of concepts into classes and
their subdivisions, linked...to express the semantic relationships between
them.0(11,196) APSF developed a classification system to support the
identification and retrieval of relevant information about an incident, and outlined
a process for collecting and classifying incident reports. This approach
underpinned the basis for the WHO-commissioned International Classification
for Patient Safety (ICPS) which is described in more detail in chapter 2.(2,197)
ICPS contains concepts (and preferred terms) used to deconstruct patient
safety incidents and is intended to aid transition from data to knowledge and

intelligence that can inform systems improvement.(11)

Reports from general practice collected by the NRLS have never previously
been systematically classified in England and Wales. There has, however, been
a considerable volume of academic papers detailing the analysis of patient
safety incident reports, including from general practice in other
countries.(70,198) Learning from patient safety incidents hinges on the ability to
generate learning from incident reports.(157,199) Given the expectations raised
by WHO for incident reporting analysis in the publication of ICPS in 2009, a
review of existing classifications and methods used to analyse patient safety

incident reports is needed.
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1.6. Aims and objectives of PhD

The aims of the PhD are to:

0 Develop and apply methods to generate learning from patient safety

incidents occurring in general practice; and,

O«

Explore how incident reports can be analysed to inform healthcare

systems improvement.

The objectives of the PhD are to:

1. Review existing methods used to analyse the content of general practice
patient safety incident reports.

2. Empirically develop classification frameworks aligned to the WHO
International Classification for Patient Safety to structure coding and
sensemaking of incident report content.

3. Test the classification frameworks on a sample of safety incident reports
from general practice reported to a national database, to:

a. Describe the frequency of different types of incidents, contributory
factors and healthcare-associated harm outcomes and explore
which characteristics are associated with different levels of harm;

b. Map relationships between reported contributory factors and other
variables to propose contributory themes occurring in similar
groups of incidents; and,

c. Propose areas with the greatest need and opportunity for future
intervention strategies to improve patient safety in general
practice.

4. Determine the process for using incident report analyses to inform the
design of improvement projects at a) national- and b) local-levels.

5. Propose areas for future research and development to improve the ability

to generate learning from patient safety incidents.
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1.6.1. Conceptual justification of methodology to address aims and objectives

The philosophical paradigm of my research, or put simply the fiset of common
beliefs and assumptions amongst scientists about how problems should be

understood and addressedo (200,201) is strongly influenced by two main issues:

1. Identifying priorities in big data 1 incident reporting system contain large
volumes of data and a process for reliable data reduction is needed for
prioritisation; and,

2. Unstructured, jargon-laden data T interpretation of free text requires
clinical knowledge to isense makef what is meant and generate

understanding about context.

1.6.1.1. Quantitative and qualitative belief systems

Quantitative and qualitative knowledge can be conceptualised as belonging to
two distinct, and opposing (belief systemsi.(202) As Scott (202) puts it:
fiQuantitative knowledge is intrinsically bound to a realist ontology and
objectivist epistemology. Qualitative knowledge is intrinsically bound to a

relativist ontology and a constructivist epistemology.o

An objectivist approach to analysis of incident reports means the researcher
would code only what is explicitly stated. This is appealing given how incident
reporting systems function in healthcare organisations. For example, healthcare
administrative teams are often involved in the coding of reports received by the
local system, or the reporter themselves are required to select high-level codes
that represent the type of patient safety incident. Further, the identification of
priorities requires a reliable and auditable process. Minimising variation in
coding practices prior to the identification of priorities would support the
reliability of agenda setting methods to reflect what gets reported by healthcare
professionals and staff. From a research perspective, the objectivist approach is
appealing because the application of codes can be considered in terms of inter-

rater reliability.
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At the other end of the spectrum, a constructivist approach to analysis of
incident reports means the clinical researcher would make sense of what is
stated, based on their knowledge and understanding of a phenomena in the
clinical setting and ability to interpret jargon-laden text. This could enable a
deeper understanding about the contexts in which clusters of similar incidents
had occurred. Given the resource intensive nature of the qualitative methods
affiliated with this approach, a focus on identified priorities (clusters of similar

reports) can be made.

1.6.1.2. Combined belief systems T a mixed methods research paradigm
Mixed methods research combines knowledge from both belief systems and
can be called the ipragmatic paradigmi.(29,203) Conceptual concerns with
mixed methods research arises from arguments about éepistemological
incompatibilityl from opposing belief systems. However, those in favour of a
mixed methods research paradigm stress how the nature and purpose of policy
research should benefit from co-existing belief systems, and their related
methods.(29,2027T204)

Examples of mixed methods research demonstrate how quantitative data can
inform sampling options for further in-depth qualitative inquiry,(205) and
advocate how combinations of approaches can facilitate richer data and
develop the analysis.(204) The pragmatic paradigm has a deconstructive
epistemology, which means, knowledge about reality is constantly negotiated,
debated and interpreted in light of its usefulness in new, unpredictable
situations (200). As described in section 2.1.1, Martin et al.(192) describe isoft
intelligencel as a process of selecting data, making sense of the message and
realising the learning. Others have described a similar process called
isensemakingi, defined as fithe active process of assigning meaning to

ambiguous datas.(206)

1.6.1.3. Personal beliefs and process of inquiry
Mixed-methods research is focussed on practical, operational issues and is
predicated on the ability to optimise learning from the breadth and depth of

understanding and corroboration possible from combined qualitative and
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guantitative methods.(203) Morgan,(203) citing John Dewey, points to the
importance of joining beliefs and actions in a process of inquiry that underlies a

search for knowledge (Figure 1.7).

'R«ogniting‘
Problem

!

!

Suggested
Reflecting on beliefs to Solution Reflecting on actions to
choose actions ) l choose beliefs

Considering

Likely Effects
of Solution

!

[ Taking |
Action

Figure 1.7. Deweyis systematic approach to inquiry

| described in section 1.2.4.3 how improvement scholars, Perla and Parry, have
explored the concept of knowledge in the context of implementing new
innovations in healthcare. They said: fi...how can [healthcare systems and
leaders] design knowledgeable healthcare systems that maximise the alignment
between the current best evidence (itruthi) and the actions of healthcare
providers (tbelieft)?0. They described how improvement science methods, a
newly developing branch of mixed methods research, can support identification
of beliefs about what aided an innovation to work or fail in a system. In a similar
vein, | have designed my research with the belief that incident reporting
systems can offer an opportunity to understand the beliefs of healthcare
professionals in primary care about how and why an incident occurred, in order

to raise hypotheses about how the system can be designed or redesigned to

47


https://paperpile.com/c/CCGOL7/b4sZc
https://paperpile.com/c/CCGOL7/b4sZc

improve its structures and processes. A deconstructive epistemology will

support my in-depth inductive exploratory processes (objectives 2-3).

Deweyis systematic approach to inquiry (Figure 1.7) is based on five steps,
which promote an explicit mechanism for linking my beliefs and actions (and
learning) occurring throughout my PhD study.(203) The approach has aided my
inductive development of classification frameworks and methods related to
generate learning from incident reports. This includes efforts to promote
personal and team-based reflexivity to achieve objectives 2-4. Objective 4b was
designed to permit a deductive reflection on a case study of how the methods
generated from concurrent research to achieve objectives 1-4a could be applied

in a local context.
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Chapter 2 T Scoping review of methods to analyse patient safety

incidents

In this chapter, | will describe a scoping review of existing methods used to
analyse the content of general practice patient safety incident reports (objective
1).

Scoping reviews are undertaken with the purpose of mapping a body of
literature, and generating a descriptive overview, on a particular
subject.(207,208) Alternatively, other literature review methods like systematic
reviews or meta-analysis provide a synthesis of the best available evidence
from studies assessed for risk of bias.(209) My scoping review,(207,210) was
undertaken by following a framework developed by Levac et al.(210) which
drew on systematic review principles for structured searches and review of the
included literature. Scoping reviews are recommended to map broad topics,

especially where the body of evidence is still emerging.(207,210,211)

2.1. Levac et al. approach to scoping reviews

The approach proposed by Levac et al.(210) includes the following stages:
O identifying the research question T to clearly articulate the review
guestion(s) and consider the purpose and intended outcomes of the
review;

0 identifying relevant documentation T to use the identified research
guestion(s) and purpose to inform decision-making about types of

documentation to be eligible for inclusion;

¢

study selection T to adopt an iterative process throughout the study
which involves searching the literature, refining the search strategy and
reviewing potential documents for inclusion in the review; a commitment
to regular meetings between reviewers at agreed intervals to discuss

challenges and uncertainties about included documents;
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O«

charting the data T the study team should collectively develop the data-
charting form; charting should be an iterative process and independent

data extraction is recommended;

O«

collating, summarising and reporting the results T three distinct phases of
work including generating a descriptive numerical summary analysis and
a qualitative thematic analysis; producing the éoutcomef relevant to the
overall purpose or review question(s); and, consideration of the meaning

of the findings for future research, practice and policy; and,

O«

consultation T clearly articulate the type of stakeholders to consult and
how their feedback will be collated and used to inform the overall scoping

review outcome.

2.1.1. Review questions

The purpose of my review was to compare approaches used to analyse patient
safety incident reports in healthcare, particularly those developed for use in

primary care.

The review questions were:
- What patient safety classification systems have been used in healthcare?
- What methods have been used to analyse patient safety incident report
data? and,
- What classification systems and methods have been used to analyse

patient safety incident reports from general practice?

2.1.2. Identifying relevant documentation

A search strategy of key terms was developed from a range of topic areas
pertinent to incident reporting. Synonyms, alternate spellings, abbreviations and
historical terms were incorporated into the search strategy (Appendix 1). This
search strategy was peer-reviewed by subject matter experts (Peter Hibbert and
Meredith Makeham) and designed to facilitate maximum recall of relevant
studies. Keywords were mapped to database search terms and subject
headings. In addition, the key terms were searched as text word terms for all
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databases. Boolean operators were used to combine search terms and
maximise precision. Given the diverse involvement of academics from many
disciplines in patient safety, searches of 14 electronic peer-reviewed and grey
literature databases were chosen to include literature from biomedical science,
health and social care disciplines, psychology, social science, economics,
amongst others. The decision to undertake a review of such an extensive list of
databases was informed by my earlier experience of the coverage each
database permits whilst undertaking a systematic review of the primary care
patient safety literature.(70)

The following databases were searched: ABI/Inform, Cumulative Index of
Nursing and Allied Health Literature (CINAHL), Cochrane Library, EconlLit,
EMBASE, MEDLINE, PsycINFO, Social Sciences Abstracts, University of York
Health Technology Assessment Database, Grey Literature Report, Papers First,
ProQuest Dissertations & Thesis, University of Laval KUUC Knowledge
Utilisation Database, and WorldCat. Searches were undertaken by me, with the
support of three medical students (Phillippa Rees, Hope Ward and Amy Butlin).
In addition, members of the research team compiled a list of websites relevant
to patient safety (Appendix 2). These websites were systematically hand
searched using key terms. All references were exported to endnote and

duplicates removed.

2.1.3. Study selection

Titles and abstracts of search outputs were scanned for relevance (Rees, Ward,
Butlin). The full text articles of potentially relevant abstracts were retrieved. Two
reviewers independently screened retrieved articles from the published
literature (Butlin, Rees) and two reviewers (Ward, Rees) screened content
retrieved from grey literature sources, for inclusion using pre-specified criteria
with 3' reviewer arbitration (Carson-Stevens) where needed. The inclusion and

exclusion criteria were derived from the review questions (Table 2.1).
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Table 2.1. Inclusion and exclusion criteria used for article selection

Articles that describe an analysis of patient Non-English articles or abstracts.
safety incident reports and include a
description of methods.

Published and unpublished English articles Descriptions of efforts to improve
(or non-English articles with English incident reporting systems.
abstracts) of all evidence types.

Studies investigating the reliability of
incident reporting systems detecting
incidents.

Descriptions of incident reporting
systems from non-healthcare
organisations.

2.1.4. Charting the data

A customised data extraction form was developed in Microsoft Excel 2013
software to collect the following variables: study title, authors, journal, country,
year of publication, clinical specialty, study design, conceptual approach, patient

safety classification system and method(s) of analysis.

2.1.5. Collating, summarising and reporting the results

Frequencies of each variable (described in section 2.1.4) were calculated and
the relationships between variables were explored by cross-tabulation through

the use of a data summarising tool called a pivot table.

2.1.6 Consultation

The final list of included studies and a summary of the results, including a
discussion of the key findings in relation to existing literature, practice
implications and policy was reviewed by subject matter experts that developed
the WHO ICPS project (Hibbert) and had previously developed a classification
for general practice (Makeham). Their feedback was sought via comments on
the manuscript and subsequent discussions on the telephone about those

comments.
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2.2. Results

A total of 346 potentially relevant articles was assessed, from which 252 articles

were included (Figure 2.1). See Appendix 3 for a table of included studies, and

Appendix 4 for a list of excluded studies.

SEARCH
PROCESS 1:
Databases

n= 13790

SEARCH
PROCESS 2:
Hand searching

n=169

Number of records screened
after de-duplication

n=16327

Mumber of full-text articles
assessed

n = 346

Number of studies included in

analysis
n=252

(n =14 from primary care)

Figure 2.1. PRISMA diagram of the review process

~

SEARCH
PROCESS 3:
Grey literature

n= 568

Records
excluded:

n=16181

Articles
excluded:

n=94

Of included studies, 87% (n=218) were published since the Institute of

Medicineis seminal publication To Err is Human in 1999, and 45% (n=113) were

published since the publication of ICPS in 2009. The majority of analyses were
undertaken in North America (30%, n=76), United Kingdom (22%, n=56) and
Australasia (19%, n=48). Over half (n=25) of the 48 publications from
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Australasia pre-dated To Err is Human and reflects the early developmental
work undertaken by the APSF (Figure 2.2). A minority of studies (6%, n=14)

analysed incidents from primary care.
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Figure 2.2. Clustered bar chart of the frequency of studies of incident report data by geography between 1980 and 2014
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The most frequently stated types of study design were icross-sectionali (n=184),
idescriptivel (n=31) and imixed methodsi (n=18) (Table 2.2).

Table 2.2. Reported study designs involving incident report data

Case-control study 1
Case study 5
Cohort study 5
Cross-sectional - prospective 61
Cross-sectional T retrospective 117
Cross-sectional T retrospective and prospective 4
Descriptive study 31
Evaluation 3
Implementation study 1
Mixed methods 18
Quasi-experimental 5
RCT 1
Total 252

2.2.1. Classification approach to analyse incident reports

Twenty distinct patient safety incident classification systems were identified.

2.2.1.1. Novel classifications

The majority of papers described a thoveli approach to analysis (n=90, 36%).
This included a description of how they structured their analysis as well as
adoption of existing coding frameworks (e.g. Harvard Malpractice Study error
types, the UK Royal College of Anaesthetists incident categories, Veterans
Administration Severity Assessment codes) which may or may not have been
originally intended for incident report analysis. Authors commonly gave titles to

their classification approaches; for example, the iMedical Event Reporting
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System for Transfusion Medicinej,(212) and the dinternational Taxonomy for

Errors in General Practicei.(213)

2.2.1.2. Commonly used classifications

Novel classifications that have been independently used by others outside of
the initiating research institution, health organisation or research collaboration
are included in Figure 2.3, and include: the Australian Incident Monitoring
System (AIMS) inclusive of its earlier form as the Generic Occurrence
Classification for Incidents and Accidents in the Healthcare System (n=31,
12%); The National Coordinating Council for Medication Error Reporting and
Prevention (NCC MERP) in the United States (n=29, 12%); the National
Reporting and Learning System (NRLS) in England and Wales (n=15, 6%); the
Eindhoven Classification Model for System Failure (n=6, 2%), the International
Classification for Patient Safety (ICPS) (n=5, 2%), and the International
Taxonomy of Medical Errors in Primary Care (LINNAEUS) (n=5, 2%).

2.2.1.3. Classification not explicitly stated
When a description of the process to develop and organise the codes was
absent, or a citation to previous frameworks or descriptions was absent, this

was coded as inot expliciti (n=71, 28%).
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Frequency of classification approaches described to analyse patient safety incident reports
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Figure 2.3. Clustered bar chart of classification systems described in papers published between 1980 and 2014
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2.2.1.4. Additional stated conceptual approaches for analysis
The following conceptual approaches were stated to inform the analysis in 15

papers only, including:

0 Reasonis Trajectory of Error or (Swiss cheesel model, n=7;(21471222)

0 Vincentis iLondon Protocoli n=3;(2237T225)

0 non-specific descriptions of isystem factorsf, n=3;(221,226,227)

0 Macraeis Theory of Risk Resilience, n=1;(228)

O International Loss Control Instituteis Loss Causation Model, n=1;(224)
and,

0 Rasmussenis Skill-Rules-Knowledge based behaviour model, n=1.(222)

2.2.2. Methods used to analyse incident reports

The methods used to analyse incident reports are displayed in Table 2.3. The
majority of studies used quantitative methods to describe proportions and
examine relationships between coded data. Statistical tests and modelling
methods have been undertaken where the investigators are seeking to
determine: whether a staff group from a particular care setting reports more
incidents; whether some incidents are reported more commonly than others; or
a comparison of incidents received by different databases. Of the 18 studies
with a mixed methods study design, all combined descriptive statistics with at

least one qualitative method.
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Table 2.3. Reported methods used to analyse incident reports

Method Frequency

Quantitative

Descriptive statistics (means, medians, proportions) 216
Chi-squared test 60
Logistic regression 32
Odds ratios 25
t-test and ANOVA 15
Fisheris exact test 14
MannTWhitney U test 8
Other (Kolmogorov-Smirnov test, Bayesian hierarchical modelling, cross- 51

tabulation, impact ratios, rate ratios, relative ratios, relative risk, odds of harm,
Rao-Scott modified Chi-squared, Wilcoxon rank sum tests, proportional similarity
index, Cochran-Mantel Haenszel, Kruskal-Wallis, Kendall's Tau-b, Pearsonis
Correlation Coefficient, Spearman's correlation, Poisson distribution, Z-test of
equality between proportions, disproportionality analysis, cluster analysis)

Qualitative

Comparative analysis 18
Descriptive case study analysis 15
Root cause analysis (229) 15
Causal analysis 15
Thematic analysis 11
Content analysis 10
Case reports 15
PRISMA (Prevent and Recovery Information System for Monitoring and 5
Analysis)(230)

Other (cascade analysis, data mining, mapping, trend analysis, critical incident 9
analysis)

2.2.3. Primary care studies of incident reports

Fourteen included papers described incident reports from primary care settings,

including: general practice, n=8; community pharmacy, n=2; ambulatory care
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settings, n=1; out-of-hours general practice, n=1; community nursing =1; and
generally primary care, n=1. The characteristics of the studies are displayed in
Table 2.4. The International Taxonomy of Medical Errors in Primary Care is the

most commonly utilised classification approach. Only the earliest reported study

by Britt et al.(72) from 1997 has an explicitly stated conceptual basis.

Table 2.4. Characteristics of studies analysing incident reports from primary

care
Britt H et General practice | Human error Not explicitly Critical incident
al.(72) theory stated analysis and
descriptive
statistics
Hadziabdic Community Not specified Novel Content analysis
et al.(231) nursing classification - no
name specified
Hickner et Ambulatory care | Not specified Novel Descriptive
al.(232) classification - statistics
Medication Error
and Adverse
Drug Event
Reporting
System
Kosiek et General practice | Not specified Novel Not applicable
al.(233) classification -
Learning from
International
Networks about
Errors and
Understanding
Safety in Primary
Care
Knudsen et | Community Not specified Novel Descriptive
al.(234,235) | pharmacy classification - no | statistics
name specified
Makeham et | General practice | Not specified Novel Descriptive
al.(213) classification - statistics
International
Taxonomy for
Errors in General
Practice
O'Beirne et General practice | Not specified WHO Cascade analysis,
al.(236) International descriptive
Classification for | statistics, logistic
Patient Safety regression
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Rosser W et | General practice | Not specified International Descriptive
al.(237) Taxonomy of statistics
Medical Errors in
Primary Care
(LINNAEUS)
Shaw et Primary care Not specified Not explicitly Descriptive
al.(238) trust (from a stated statistics
multicentre study
including acute
care trusts,
mental health
and ambulance
trusts)
Woolf SH et | General practice | Not specified International Cascade analysis
al.(76) Taxonomy of and descriptive
Medical Errors in | statistics
Primary Care
(LINNAEUS)
Zwart DL et | General practice | Not specified International PRISMA,
al.(105,239, Taxonomy of descriptive
240) Medical Errors in | statistics and
Primary Care Fisheris exact test
(LINNAEUS)
Eindhoven

2.3. Discussion

2.3.1. Main findings

Internationally, there is considerable variation for classifying and analysing

patient safety incident reports. The majority of studies use a novel classification
approach (n=90, 36%) which limits comparison between studies in the interests
of maximising learning from different care settings. Since the ICPS was
launched in 2009,(2) of the 113 studies published between 2010 and 2014, only
five (4%) explicitly used, or was aligned to, ICPS. However, development of
frameworks aligned to ICPS was evident in studies from researchers based in
Europe, Australasia, UK and North America. Few studies (n=15, 6% of total

included studies) had an explicitly stated conceptual basis to the research.

A diverse range of methods was identified; descriptive statistics were most
commonly used to summarise incidents, and statistical tests (e.g. Chi-squared

test) and modelling (e.g. logistic regression) was used to explore relationships
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between variables, whilst qualitative options sought to identify relationships
between similar incidents (e.g. thematic analysis, descriptive case study
analysis) and understand causation (e.g. cascade analysis, root cause

analysis).

The 14 articles from primary care demonstrated variation in analytical
approaches similar to the wider body of literature. One study described
developing an incident reporting form aligned with the ICPS, and the
International Taxonomy of Medical Errors in Primary Care (LINNAEUS)

classification was used in five papers.

2.3.2. Strengths and limitations

| undertook a systematic scoping review following published guidelines to
summarise a broad literature base.(210,241,242) The aim of a scoping review
approach is to present an overview of identified existing evidence, rather than
appraisal of the best available evidence.(211,242) A range of search terms
were developed to reflect the diverse, unstandardised terminology used in
patient safety, to maximise recall. The list of terms, and final list of included
studies, was reviewed by subject matter experts that led the WHO ICPS project

(Hibbert) and developed a classification for general practice (Makeham).

In the absence of methodological standardisation such as a quality criteria
checklist, | followed all six stages (the sixth, optional, stage involving expert
consultation and review of results) of the Levac et al. guidelines.(210) | also
undertook a quality assessment using AMSTAR (A MeaSurement Tool to
Assess systematic Reviews) criteria for systematic reviews. The scoping review
achieved a score of 9 / 11 which reflects rigorous and transparent methods to
identify and analyse relevant literature.(243) Of note, two points were not
awarded according to the AMSTAR criteria because methodological quality
assessment and risk of bias assessment of included studies is not a component

of scoping reviews.(243,244)
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2.3.3. Relationships with existing literature

Since To Err is Human, there has been a proliferation in classification systems
which all offer an understanding of patient safety. Within primary care, the
International Taxonomy of Medical Errors in Primary Care was developed in
2002 by the LINNAEUS collaboration (which is an acronym of iLearning in an
InterNatioNal group About Errors and Understanding Safetyt).(245) The
taxonomy was initially derived from the qualitative analysis of opinions
expressed by participating primary care professionals involved in the
collaboration. It is organised by the following classes: type of error, action taken,
consequences, severity of harm, contributing factors, and prevention
strategies.(245) Makeham et al.(213) later developed the International
Taxonomy for Errors in General Practice by testing an earlier taxonomy
developed in the United States,(246) by applying it to incident reports from
general practice in five countries including Australia, Canada, United Kingdom,
New Zealand, and the Netherlands.(213,247) In this system, incidents are
coded as either process errors, or knowledge and skills errors, within a five-

level coding system.

The WHO launched ICPS in 2009, which was the culmination of a five-year
programme of activity to propose an international conceptual framework
informed by existing classification systems, and to achieve international
consensus on the key concepts and preferred terms needed to deconstruct a
patient safety incident.(2) The purpose of ICPS was to avoid the need to create
any further classification systems for deconstructing and understanding patient
safety. Whilst ICPS does not provide a complete classification with explicit
coding frameworks, it provides those seeking to understand patient safety with
a method of organising patient safety data.(11) Given twenty individual
classifications were identified by the scoping review, it would be prudent for
future efforts to develop ICPS classes (and coding frameworks) applied to a

discipline or specialty rather than create new classification systems.

Coinciding with the launch of ICPS, European Union Framework 7 programme

funding was awarded to researchers from seven countries to undertake the

64


https://paperpile.com/c/CCGOL7/0Dt1s
https://paperpile.com/c/CCGOL7/0Dt1s
https://paperpile.com/c/CCGOL7/XnS1L
https://paperpile.com/c/CCGOL7/KOOG0
https://paperpile.com/c/CCGOL7/XnS1L+OmHXv
https://paperpile.com/c/CCGOL7/5Gj0C
https://paperpile.com/c/CCGOL7/24D1T

LINNEAUS project (iLearning from International Networks about Errors and
Understanding Safety in Primary Caret). One of the work packages was to
develop a classification system for European primary care. The investigators
undertook a systematic review to identify salient features in existing
classification systems. They proposed and tested a novel classification for
primary care using hypothetical vignettes and subsequent critical appraisal by a
modified Delphi with international experts.(248) The resulting Patient Safety
Incident Classification for Primary Care is available on the LINNEAUS project

website (http://www.linneaus-pc.eu/). One study included in the scoping review

used this classification for medication safety incidents by testing it on ten patient
safety incident reports.(233) The LINNEAUS projectis study findings have only
emerged from 2014 onwards.(233,2487T250) Earlier patient safety
classifications, including LINNEAUS, demonstrate variation in concepts and
preferred terms used to describe patient safety incidents. OiBeirne et al.(236)
have used several ICPS classes to structure their incident report form, although
the paper does not explicitly describe the development of coding frameworks
aligned with ICPS.

2.3.4. Implications for my research

ICPS was launched to harmonise patient safety nomenclature.(11) The
development of a new classification system for patient safety is not needed;
however, the classes within ICPS do require development for application, in the
form of coding frameworks, to incident reports. Future work must involve
empirically developing coding frameworks explicitly aligned to ICPS classes to
understand patient safety in primary care. Existing coding frameworks, that
align with ICPS concepts, could be used to inform a priori content for iteration
by reviewing the content of incident reports and applying codes. The NRLS
contains over 270,000 primary care reports and could be used to develop these
coding frameworks. Such efforts to develop controlled vocabularies to
deconstruct patient safety incident report data should be aligned with the

internationally agreed concepts, preferred terms and definitions.
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2.4. Conclusion

Coding frameworks, aligned with ICPS classes, do not exist for primary care
and need to be developed. A volume of patient safety incident reports from
general practice in England and Wales would serve as substrate for the
empirical development and testing of these classes. In subsequent chapters, |
will describe the methods to develop the coding frameworks require to generate
learning from patient safety incident reports from general practice. This is
particularly relevant given: i. the paucity of explicit description of the conceptual
basis of the majority of previous analyses of incident report data; and, ii.
description about methodological (i.e. classification and coding framework)

development.
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Chapter 3 T Characterisation of patient safety incident reports from

general practice

In this chapter, | will present an analysis of patient safety incident reports from
England and Wales. This analysis permitted the empirical development of
several WHO International Classification for Patient Safety classes to code and
make sense of incident report content (objective 2). The coding frameworks for
each class were applied to characterise incident reports as part of a mixed
methods study of patient safety incidents reported to general practice from
England and Wales (objective 3a-c), in order to:

0 Describe the frequency of different types of incidents, contributory
factors and healthcare-associated harm outcomes and explore which
characteristics are associated with different levels of harm;

0 Map relationships between reported contributory factors and other
variables to propose contributory themes occurring in similar groups
of incidents; and,

O Propose areas with the greatest need and opportunity for future
intervention strategies to improve patient safety in general practice.

The outline of this chapter is summarised in Table 3.1.

Table 3.1. Overview of chapter

Section Description

3.1 The methods developed and applied to generate learning from patient safety
incident reports from general practice.

3.2 Description of the characteristics of all included incident reports and will discuss
the reports that have been excluded from the analysis in the interests of
highlighting how the incident reporting system is misused or the purpose of the
system is misinterpreted.

3.3 In-depth exploration of each of five categories of safety incident described in
general practice.

3.4 Analysis of all reports describing serious harms and deaths, and describe
inherent themes relating to the underlying reported preventable causes of such
incidents.

3.5 Summary of findings.
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3.1. Method to design and implement a classification framework

3.1.1. Funding of a NIHR HS&DR study

The National Institute for Health Research HS&DR funded a research study to
characterise patient safety incident reports from general practice (HS&DR
12/64/118). | was the co-PI with Professor Adrian Edwards (lead PhD
supervisor) and Professor Tony Avery was a co-applicant (2nd supervisor). A

copy of the original study protocol is included in Appendix 5.

3.1.2. Objectives of NIHR HS&DR study

The original objectives of the study were to:
0 Empirically develop classification frameworks aligned to the WHO
International Classification for Patient Safety to structure coding and

sense making of incident report content (PhD objective 2).

O«

Test the classification frameworks on a sample of safety incident reports
from general practice reported to a national database (PhD objective 3),
to:

o Describe the frequency of different types of incidents, contributory
factors and healthcare-associated harm outcomes and explore
which characteristics are associated with different levels of harm;

o Map relationships between reported contributory factors and other
variables to propose contributory themes occurring in similar
groups of incidents; and,

0 Propose areas with the greatest need and opportunity for future
intervention strategies to improve patient safety in general
practice.

Amendments to the objectives were proposed by a professional advisory group

and will be described in section 3.1.6.3.

3.1.3. Study design

The HS&DR study was a cross-sectional mixed methods analysis of patient
safety incidents occurring in general practice reported to the National Reporting
and Learning System (NRLS) in England and Wales.(251,252) In this chapter, |
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will describe the NRLS and the content of reports it receives. | will also describe

the study population and my related data sampling strategy.

3.1.3.1. Overview of the National Reporting and Learning System

In 2001, an armis-length body of the Department of Health in England (and part-
funded by the Welsh Government) was formed called the National Patient
Safety Agency (NPSA). The centrepiece of the NPSA strategy was to create the
National Reporting and Learning System (NRLS) which integrated information
from local systems in healthcare organisations in England and Wales. Since
2004, NHS staff have been encouraged to report patient safety incidents which
were defined as fiany unintended or unexpected incident which could have, or
did, lead to harm for one or more patients receiving NHS care0.(253) Each
hospital and healthcare facility has a reporting system that collects paper or
electronically submitted incident forms. These are first reviewed and analysed
at a local level and then sent in batch returns by the organisation's risk manager
to the NRLS. A small number have been made by staff and patients directly to
the NRLS through an online submission process. The NPSA was abolished in
2010 by the UK government although the governance and functions of the
NRLS have since moved to other Department of Health funded bodies and

currently reside within NHS Improvement.

Healthcare professionals have a duty to report incidents to their organisationsi
incident management system.(254) These are anonymised and uploaded to the
NRLS. Reporting incidents that resulted in severe harm or death of a patient
became mandatory in June 2010; however, before this all reporting was
voluntary, and remains so for incidents resulting in no, low or moderate harm.
How data are entered into the NRLS is variable. For example in England, some
Clinical Commissioning Groups (CCGs) have a Local Reporting Management
System (LRMS) which serves as the conduit to the NRLS for all mandatory
reports. Organisations without a LRMS notify all severe harms and deaths
directly to the CQC which then forwards reports to the NRLS. The CQC does,

however, advise general practices to also report all incidents to the NRLS.(255)
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3.1.3.2. Content of incident reports

The NPSA advised the following inclusion criteria for reporting:

0 Incidents that you have been involved in;

0 Incidents that you may have witnessed;

0 Incidents that caused no harm or minimal harm;

0 Incidents with a more serious outcome;

0 Prevented patient safety incidents (known as inear misses).(256)

An incident report contains structured categorical information about the location
of the incident, patient age and the reporteris perception of the level of harm
experienced by the patient (see Table 3.2). The report also contains
unstructured free-text descriptions of the incident, potential contributory factors
and planned actions to prevent reoccurrence. The free-text description, in which
the reporter is asked to describe what happened and why they think it
happened, offers a rich body of qualitative data for identification of areas for
improvement.(183,257) These descriptions provide insight into the harms
occurring or detected by reporters in general practice (which can include
healthcare proessionals, administrative staff, patients or carers) from their

perspective.
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Table 3.2. Data variables in the NRLS (example report)

Category  Code name Description Example

RPO1 Unique ID Numerical 1456789

RP02 Care setting Structured Community

RP0O5 Local reference ID Numerical 3657

RPO7 Trust organisation code | Numerical 0344

PDO1 Patient age Numerical 84

PDO0O5 Specialty Structured General practice

PD09 Clinical outcome Structured No harm

INO1 Date of incident Date 01.03.2015

INO5 Incident category Structured Administration

INO6 Contributing factors Unstructured Education and training of all staff on
this overlooked; transparency of
administrative processes needed,;
staff sickness.

INO7 Free-text description of | Unstructured GP dictated urgent referral letter to

incident dermatologist. Secretary off sick for

4 weeks. Temp staff were not aware
of folder where urgent referrals were
dictated. Delay of 4 weeks. Patientis
lesion since diagnosed by biopsy as
benign.

IN10 Reoccurrence Unstructured A standardised operating procedure

prevention for accessing dictations for

administrative team available.
Identified as a practice the
administrative processes that could
lead to potential patient harm if
routine processes not adhered.
Each staff member contributed to
this.

3.1.3.3. Study setting

Incident reports were included from 571 different locations, such as Health

Boards (formerly Local Health Boards) in Wales and Clinical Commissioning

Groups (formerly Primary Care Trusts) in England.

3.1.3.4. Study population

Around 90% of patient encounters in the NHS occur via primary care services

including, but not limited to, general practice, community pharmacy, district




nursing, community midwifery, and health visiting. Primary care is delivered
across a multitude of care settings by a diverse health and social care staff. A
recent WHO-commissioned Delphi consensus study recognised general
practice as a priority context in which to understand and advance patient safety
in primary care. General practice makes a major contribution to primary care
delivery (up to 1 million encounters per day in the UK) and characterising
incidents and identifying priorities would be an important first step towards
improving patient safety in primary care.(1,63) Incident reports received by the
NRLS between April 2005 and September 2013 from general practice were

considered as the complete data set (n = 42,729 reports).

3.1.3.5. Study sample

From previous analyses of NRLS reports led by the team, (198) | had estimated
each clinician could code between 20-30 reports per hour. Thus, it was not
feasible, nor pragmatic, to code all 42,729 reports during the study timeframe.
The study was therefore designed and costed to enable coding of

approximately 13,500 reports.

Multiple sampling options were considered, with each having potential
opportunities and drawbacks.(258) For example, whilst an analysis of the most
recent reports (e.g. from 2012 onwards) would have resulted in the identification
of the most recent safety incidents, reports describing lower levels of harm
outcomes would have dominated the sample by virtue of their current
proportions. However, omitting learning from no harm and low harm reports
would mean overlooking the learning from the majority of incidents experienced

by healthcare professionals and their patients.

Given the inductive and exploratory nature of the study, the study management
group comprised of my collaborators (see Appendix 6) agreed by consensus
that it was a major priority to characterise all incidents resulting in severe harm
or death (n=1119), and to achieve a balanced representative observation of
12,500 non-fatal reports which included no harm, low harm and moderate harm
outcomes. To ensure that non-fatal reports in the sample were more current, a

weighting was applied to the random sample so that recent reports (from 2012
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onwards) were given a higher priority for inclusion than reports from previous
years (20057111). Since the ratio of no harm, low harm, and moderate harm
reports was approximately 9:2:1, increasing proportions from no harm
(n=30,979), low harm (n=7433) and moderate harm (n=3485) were selected
with approximately 15%, 30% and 60% in each stratum using a simple random
sample without replacement. This stratified sampling approach meant that the
probability of drawing a report from group 2 (reporting period 2010-11) was
twice the probability of drawing a report from group 1 (least recent, April 20057
9, and increasing proportions of level of harm, from no harm to moderate harm),
and four times more likely in group 3 (most recent, 2012 T September 2013,
and increasing proportions of level of harm, from no harm to moderate harm)
than in group 1. This approach resulted in a data set with 12,500 reports. The

frequencies for each combination can be seen in Table 3.3.

Table 3.3. Sampling strategy for no harm, low harm and moderate harm reports

April 2005-9 1 17,238 2162 846 631 3639
2010-11 2 12,588 2237 894 770 3901
2012-September 2013 3 10413 2292 1721 947 4960
TOTAL 6691 3461 2348 12,500

3.1.4. Classification of incident reports

Given the volume of unstructured data that each incident report can contain, it
has been the trend internationally to deconstruct (ficlassifyo) reports into their
constituent parts to identify where and how to intervene in terms of better

prevention and mitigation strategies.(259)

The free text descriptions included in reports vary considerably in terms of style,
length and completeness. Analysis of free text has largely been organised and
managed using classification systems which comprise a taxonomy of classes
(fa group or set of like thingso) to support identification of relationships between
them.(105,239,26071266) Multiple patient safety classifications have been
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developed, including those specifically for general practice.(2,195,260,26771272)
As identified in chapter 2, most classifications pre-date the WHO-commissioned
development of The Conceptual Framework for the International Classification
for Patient Safety (ICPS).(2) ICPS was developed to support learning from
patient safety incidents, and permit comparison across care settings and
between countries. ICPS contains 10 high-level classes. Figure 3.1 overviews
the semantic relationships between classes, and the intended flow of

information to empirically inform fiactions taken to reduce risko.
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Figure 3.1. World Health Organization International Classification for Patient

Safety

3.1.4.1. Judgements about classification

In most studies describing an analysis of incident report data, the content of
reports is usually deconstructed into the following classes, which align with
ICPS: incident types(72,262,2731279) contributory
factors;(72,263,273,274,277,280) and, harm outcomes.(72,263,273,274,2777

284) However, given the conceptual influence of Reasonis work on my
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research, | intended to code (deconstruct) the narrative in incident reports at a
granular level in order to preserve meaning on reconstruction. This required two
major decisions:
1. To empirically develop a detailed classification system for application to
general practice reports; and,
2. Code the data in a structured way in order for the relationships between
codes to be understood and a thread of narrative to be preserved as

much as possible on reconstruction.

Previous classifications identified by the scoping review described in chapter 2,
particularly Makehamis International Taxonomy for Errors in General Practice
and Runcimanis Australian Incident Management System,(195,247) provided
considerable guidance about the detail required in the coding
frameworks.(195,260,2677272,285) However, whilst existing classification
systems specific to general practice or primary care offered high-level codes,
they would not permit the detailed coding necessary to describe potentially
complex incident trajectories. Whilst the Australian Incident Management
System offered the granularity of codes sought for my study, it had been
developed for hospital safety with a big emphasis on application in
anaesthetics. Thus, for the purposes of my study, | concluded the empirical
development of three new coding frameworks was needed for general practice,
to include: incident type (which includes contributory incidents), contributory
factors, and patient and organisational outcomes. Further, these coding
frameworks should be aligned to WHO ICPS and contain codes that can be
used in conjunction with rules to preserve understanding about the sequence of
events and contributory factors that culminate in, and contribute to, the incident
in the context of general practice. The existing WHO ICPS coding framework for
flevel of harmi was deemed suitable, and agreed by my collaborators and

professional advisory group, for use in the study.(11,195,285,286)

3.1.4.2. Example of a classified incident report

This is an example of free-text from the NRLS:
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fiChild had been placed with adoptive parents and adopted mum had
been advised by a social worker to attend family practice to complete
primary vaccinations. Mum attended surgery with parental held record,
no other family practice or child health medical records available. Only
two immunisations had been recorded in the red book, remaining
immunisations given with consent. Later informed by social services that

child has already completed her primary immunisations.o [report edited]

The free-text report about the looked after child who received the wrong number
of vaccine doses has been coded in Figure 3.2. Salient features of the narrative
have been represented by codes belonging to each class (incident
characteristics, contributory factor, outcome, level of harm). As demonstrated in
Figure 3.2., unstructured free-text data can be deconstructed into codes (e.g.
iLooked after childf) which can be later reconstructed and still retain the original

reportis narrative.

Looked after child

Red book not up fo

social worker
date

) |
N

incident [ Wrong number of vaccine J

Communication error with
Records
unavailable

doses administered

Y

[ Unnecessary treatment ]

l Low harm

Figure 3.2. Overview of classes and codes
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Codes are selected systematically to reflect the chronology (trajectory) of the
incident (see Figure 3.3), and adhere to multiple rules about the nature of each
class (see Table 3.4). Primary incidents included those proximal
(chronologically) to the patient outcome, whereas contributory incidents
included those that contributed to the occurrence of another incident. Multiple
codes for incident type, contributory factor, and incident outcome were applied
to each report where necessary. This permitted modeling of the steps preceding
and leading to primary incidents, e.g., contributory incidents and factors, which,

in turn, resulted in patient outcomes (Figure 3.3).

Why? Why? Why?
Wrong vacdne Records not up to date Red book unavailable
administered
Resulted in Resulted in Resulted in
< |
Time

Figure 3.3. Example of codes from the classification system using the Recursive
Model of Incident Analysis (287)
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. An inddent has a set of contributing factors

. An inddent can be a contributing factor to another
incident

. Some contributing factors cannot be incidents in their
own right

. An inddent has a set of outcomes

. An inddent can be an outcome of another incident

. Some outcomes cannot be inddents in their own
right

. An outcome of an incident could be a contributing
factor to another incident

. An inddent type can be designated the ‘principal
incident type’ (i.e. the incident proximal to the
descriptive patient outcome)

. The outcome of a prindpal incident type cannot be
an inddent

Table 3.4 Rules of the Recursive Model of Incident Analysis (288)

The wrong vaccine was administered (incident) because the
child's ‘Red Book’ was not available (CF) and the computer
records were not up to date (CF

Records not up to date (incident and CF), the wrong vacdne
was administered (incident)

A mistake (CF, not an incident) led to the wrong prescribed
medication dose (incident)

Wrong vaccine administered {incident) requiring the correct
vaccine to be administered (outcome)

Records not up to date (incident) leading to the wrong number
of vacdne doses (incident and outcome)

Admission to hospital (outcome) after wrong prescribed
medication (incident)

Communication error between HCPs (inddent) led to records
not being up to date (incident and outcome) which led to a
vaccine-related error (incident)

Communication error (incident) led to inaccurate records
(incident) and results in the incorrect vacdne administration
(principal incident type)

Admission to hospital (outcome) after failure to access relevant
HCP (principal incident type)

Information about systems resilience, such as detection and mitigation factors,

are not explicit free-text categories of information in the NRLS. Such information

relating to resilience would be identified and included in my analysis by memos
generated during coding (stage 1 of analytical process) and thematic analysis
(stage 3).

3.1.4.3. Coding management system

To ensure the classification system could be utilised in healthcare
organisations, and to enable future implementation in low- and middle-income
countries, | decided not to use existing coding and qualitative data analysis
software in favour of a database that utilised open source software. In addition,
in the interests of data security and given the distributed and international
nature of the project (members of the research team in the UK, the USA and
Australia), | commissioned a bespoke solution to support the iteration of
frameworks and provide secure access to numerous concurrent reviewers

regardless of geographical location. The system comprised a back-end
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database system and a web-based portal. The back-end database was built on
Microsoft SQL Server 2014 (Microsoft Corporation, Redmond, WA, USA) by
Huw Evans (an academic F2 doctor with informatics expertise), with custom
SQL algorithms to provide, for example, live concordance checks of reviewersi
double-coding. The web front end was also produced by Evans using a
customised version of Portofino 4.1.1 (Many Designs, Genoa, Italy), an open-
source web framework written in JavaScript (Netscape Communications
Corporation, Mountain View, CA, USA).

3.1.5. Reviewer training

A multidisciplinary team of clinicians was recruited as report reviewers. These
included a research nurse with a special interest in human factors and patient
safety (Anita Deakin), two general practitioners (Huw Williams and Alison
Cooper), and two academic foundation year two doctors (Huw Evans and

Emma Shiels).

Preparatory online modules on patient safety provided by the Institute for
Healthcare Improvement Open School were completed by all reviewers. Next, a
human factors expert and co-author of the WHO ICPS, Peter Hibbert, delivered
training on incident analysis, classification, root cause analysis and human
factors in healthcare and supported reviewers via weekly calls to undergo
simulation with a practice data set. During the training period, to focus reviewers
on the relevant content of interest, they were asked to identify in each incident
the content which corresponded to each question outlined in Figure 3.4. |
developed these questions by undertaking a pilot content analysis of 500
randomly sampled incidents with a medical student (Hope Ward). The initial
frameworks used as the basis of the coding frameworks in the main study were
developed during this pilot work which is accepted standard practice for

gualitative research.(289)
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Who
[ 1.1. Who is reporting the incddent?
[0 1.2. Which member(s) of staff were involved?
[ 1.3. Were people in the situation aware that there was a problem?

What
[0 2.1. What happened, or what was the problem?
[0 2.2. what was the outcome for the patient in this incident?
[ 2.3. Was there a risk inherent in the clinical situation (e.g. medication adverse event)?
[J 2.4. Is this an isolated incident or is it wider problem?

Where/when
[ 3.1. In which area of health care did something go wrong?

Why
[ 4.1.Is there an identifiable cause to the problem?
[ 4.2. Could this harm have been predicted?

Preventing reoccurence
[J 5.1. How could the harm have been prevented?
[ 5.2. Has anything been learned from the situation?
[ 5.3. Have measures been put in place to prevent reoccurrence?

Figure 3.4. Criteria for orientation to incident report content

The reviewersi interpretations were informed by tacit knowledge, clinical
expertise and the human factors training received to guide sensemaking,
defined as fithe active process of assigning meaning to ambiguous datao, in
order to identify the learning that can be used to inform improvements in clinical
care.(290,291) Once greater than 70% agreement (kappa statistic) between
reviewers and an experienced coder (Huw Williams) was achieved, the

reviewers were eligible to code the study data.

To achieve reflexive processes that permitted iterative developments of my
methods, | established effective communication with my team that worked
under my close supervision via weekly group meetings. In addition, | sought
feedback about methods from collaborators including a patient and public
involvement (PPI) representative meeting with Antony Chuter on a monthly
basis, and a professional advisory group meeting at least every six months

(members listed in Appendix 7) over a 24-month period.
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3.1.6. Description of analytical methods

The overarching analytical plan for my study corresponded, in qualitative
research approach terms, to a Framework Analysis.(292) This approach was
designed by the National Center for Social Research specifically for generating
policy and practice-orientated findings. However, given the scale of the study in
terms of the volume of free-text data for analysis, the opportunity to generate a
coding frameworks that could be used by other research groups and healthcare
organisations, the number of clinical reviewers, and an effort to promote
transparency throughout the analytical process, modifications to the processes

of conventional Framework Analysis processes were needed.

The five steps of Framework Analysis described by Ritchie and Spencer (292)
are: 1. familiarisation; 2. identifying a thematic framework; 3. indexing; 4.
charting; and 5. mapping and interpretation. The aim of the analysis is to order
data to facilitate interpretation. On review of these steps, processes inherent in
each step were considered and alignment with the three overall stages of my
analysis plan: steps 1713 as (stage 1: familiarisation and data codingi; step 4 as
(stage 2: generation of data summaries, using exploratory data analysis (EDA)

methodsi;(293) and step 5 as istage 3: interpretation of themes and learning.

3.1.6.1. Modifications of Ritchie and Spenceris Framework Analysis

The major modifications to the steps described by Ritchie and Spencer were
made in order to strengthen the overall analytical process in the interests of
producing coding frameworks aligned with the WHO ICPS as an output from
steps 113 (stage 1); and, a structured, analytical plan for transparency, and to
permit the generation of an audit trail of analysis by quantifying the data and

using descriptive statistics in step 4 (stage 2).

In stage 1, | aligned my methods with Ritchie and Spenceris approach to first
code the data with sequential interpretation (stages 2 and 3); therefore, report
reviewers were instructed to code data objectively based on the explicit content

described in reports. This was an important decision because it also permitted
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use of the Recursive Model of Incident Analysis rules for structuring the
data.(288)

In stage 2, the methods of cross-tabulation used during EDA aligned with the
matrices advocated by Ritchie and Spencer (292) for aiding the identification of
themes and explanations (stage 3). This approach also supported maintaining
the context of the data, and cross-tabulations were linked back to the original
reports. Cross-tabulations supported a question-focussed approach which is

also promoted in Ritchie and Spenceris (292) approach.

Given the objectives of my study, and conceptual influence by Reasonis work,
the focus of this stage of analysis was to identify and explain the contributory
themes present amongst clusters of similar reports. An interpretive and
explanatory analysis followed in stage 3 which was supported by the
infrastructure generated by preceding stages. For example, the Recursive
Model of Incident Analysis structured the application of codes, and enabled
sequential interpretation of their relationships. My method for stage 3 was
aligned with best practices of thematic analysis advised by Ritchie and Spencer
and other scholars.(200,292,294,295) My personal preferences for developing a
thematic framework, given my qualitative research methods preparation from
MPhil study (2008-9), meant | had encouraged the writing of reflexive memos
and hunches by the team throughout stages 1 and 2, and this supported me
and a colleague (Huw Williams) to link together themes, identify patterns and

evidence such links.

In summary, the three stages of analysis were:
O stage 1: familiarisation and data coding, which involved reading the free
text of the report and applying codes to describe incident type, potential

contributory factors and level and type of harm.

O¢

stage 2: generation of data summaries, using EDA methods.

O«

stage 3: interpretation of themes and learning; seeking to understand the
most commonly identified patient safety incidents, contributory incidents
and reported contributory factors, and the contexts within which they

occurred.
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Each stage will now be considered in more detail.

3.1.6.2. Stage 1: data familiarisation and coding

Reviewers orientated themselves to content by reading the incident report. The
reviewer was required to objectively choose the codes, with no inferences
made, that represented the content described in each report from four classes:
incident type, contributory factors and type and degree of harm (see Figure 3.5
for a summary of the data coding process). Collectively the four classes were
referred to as the fiPrimary Care Patient Safety (PISA) coding frameworkso or
the PISA framework. The nine rules for applying the Australian Patient Safety
Foundation (Recursive Model of Incident Analysisi (see Table 3.4) were used to

guide chronological ordering of coded data (Figure 3.3).

Read free
text
Stage 1
[ ! I |
Ci?c‘j“\if\ C;’i':‘ri“:‘." G zai d accifh arm
»1assity 1assity Classify harm Classify harm
what COntﬂbU'ﬁO?";’ outcomes ngerfty
\ happened factors }

Check Inter-coder oW concﬁemerge

reliability
Iterate frameworks

A4

Exploratory Data
Analysis (Stage 2)

Re-classify

Figure 3.5. Process summary of stage 1 - data coding

Coding such a large amount of data required effective teamwork amongst
simultaneous coders in order to utilise the tacit knowledge and experience of
multiple coders.(295) To ensure validity and reliability of coding throughout the
study, regular intercoder reliability checks were undertaken on a 20% random
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sample of each revieweris coding quota for every 250 reports coded.(296)
Kappa statistics were calculated for each principal incident type, defined as the
incident that occurred just before the harm or potential harm. A kappa of > 0.7
was sought and is consistent with previous studies of a similar nature.(268) The
reviewers met to discuss discordant reports and where discrepancies could not
be resolved by discussion between reviewers, | provided third-person arbitration

as the senior investigator.(296)

Learning from discussions about discordance was shared at weekly coding
meetings and informed the inductive iteration of codes and their definitions
throughout the study process. The study team comprised professionals from
medicine, nursing, physiotherapy and mixed-methods researchers, and also
benefited from the participation of a pharmacist (my PhD student, Khalid
Muhammad, at the University of Nottingham) and dentist (my PhD student, Dr
Eduardo Ensaldo-Currasco, at the University of Edinburgh) present via
teleconference. A human factors expert (Peter Hibbert) attended weekly
meetings and advised the team on classification development and analysis of
complex incident reports. These meetings were also used to discuss intercoder
agreement and attempted to resolve any issues that related to the
understanding and application of specific codes, as well as for wider discussion
among a multidisciplinary team. Ideally, a code book (a collection of coding
classes) should be {all inclusivei with codes with definitions that are imutually
exclusivei.(297) When an existing code was not available to describe the
incident characteristics, at the weekly coding meetings, the study team
discussed whether a new code was needed or the definition of an existing code
should be amended to be more inclusive. Cimino described twelve desiderata
for the design of a controlled healthcare vocabulary in "desiderata for the 21st

Century" (see Table 3.5.). These rules guided the development of each class.
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Table 3.5. Desiderata for the design of a controlled healthcare vocabulary.

Modified from Cimino (298)

Concept orientation

The unit of symbolic processing is the concept
and each concept in the vocabulary should have
a single, coherent meaning.

Concept permanence

A concept's meaning cannot change and it
cannot be deleted from the vocabulary.

Meaningless concept
identifier

Concepts typically have unique identifiers (codes)
and these should be non-hierarchical (see code-
dependance) to allow for later relocation and for
multiple classification.

Polyhierarchy

Entities from the vocabulary should be placed in
more than one hierarchy location if appropriate.

Formal definitions

Semantic definitions of concepts, for example,
Streptococcal tonsillitis=Infection of tonsil caused
by streptococcus.

No residual categories

Traditional classifications have rubrics that
include NOS, NEC, Unspecified, Other whose
meaning may change over time as new concepts
are added to the vocabulary. These are not
appropriate for recording data in an electronic
health record.

Multiple granularities

Different users require different levels of
expressivity. A general (family) practitioner might
use myocardial infarction whilst a surgeon may
record acute anteroseptal myocardial infarction.

Multiple consistent views

Although there may be multiple views of the
hierarchy required to support different functional
requirements and levels of detail, these must be
consistent.

Representing context

There is a crucial relationship between concepts
within the vocabulary and the context in which
they are used. Cimino defines 3 types of
knowledge:

Definitional - how concepts define one another
Assertional - how concepts combine

Contextual - how concepts are used
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Graceful evolution Vocabularies must be designed to allow for
evolution and change, to incorporate new
advances in healthcare and to correct errors.

Recognise redundancy Where the same information can be expressed in
different ways, a mechanism for recognising
equivalence is required.

Hypotheses emerged from each step of analysis and were noted by reviewers
during coding and analysis via electronic memos that were also discussed at
weekly coding meetings. | chaired proceedings at meetings. As advocated by
Macqueen (2008), one member of the team (Huw Evans) was the ficodebook
editoro responsible for the update of the codebook.(295) For example, as codes
were assigned (e.g. iwrong dose administeredi and iwrong drug administeredi)
and the codebook was developed, the study team observed how cases
clustered around particular codes or sets of related codes emerged, such as
fadministration errorsi.(299) Implications of changes to the code book were
considered on a case-by-case basis; given the structured nature of the coding
process, it was possible to isolate reports that would be impacted by new codes
or changes to the definition of existing codes (see Figure 3.5). Examples of the

coding frameworks are included in Appendix 8.

Examples of the data collection form used to code data from each incident

report are shown in Figures 3.6 and 3.7.
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In07 description of
what happened:

In10 actions preventing
reoccurrence:

In11 apparent causes:
Age at time of incident:

Pd01 b patient age
range:

Pd09 degree of harm
severity display:

Dv01 patent age at time
of incident:

Period:

Incident 1:

Inciden 2:

Incident 3:

Incident 4:

Child with breathlessness sent from A&E department
into busy GP Out-Of-Hours waiting area . When seen
in primary care child's condition had worsened as had
not been put through as urgent and there was a delay
in diagnosis

NA

NA
3

2 to 4 years

Moderate

Y3

NA

l 8.2.|

8.2 Between Healthcare Professionals Errors in
communication between healthcare professionals

8.2.1 Failure to Convey Seriousness/Urgency of Patient

Condition P Failure to communicate or emphasise the

need for Immediate or fast care

Figure 3.6. Example of selecting incident type from PISA coding frameworks
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Rp01 unique
incident id:

In07 description of
what happened:

In11 apparent

341906

Dispensing error - prescription for
Erythromycin 250mg dispensed
chlorpromazine 50mg tablets 16 year old
patient took wrong medicine for 3 days and
suffered serious side effects including
catatonic seizures

In10 actions Pharmacist Action - Different brand of
preventing chlorpromazine to be kept in pharmacy PCT
reoccurrence: action - contacted manufacturer to request

re - assessment of packaging Manufacturer
action - re - assessment is already underway

Similarity of packaging led to error in tablet

causes: selection
Incident 1: 6.3.1 Wrong medication Incorrect medication
dispensed
Inciden 2:
Incident 3:
Incident 4:
Incident 5:
Contrib 1: 2.3.1.2. Similar medication names /
appearances confused
Contrib 2:
Contrib 3:
Contrib 4:
Outcome 1: 1. Patient clinical
harmPathophysiological/disease-related Pain
Outcome 2: 1.1.16 Seizure
Outcome 3:

Figure 3.7. Example of codes used to describe an incident in the PISA database

3.1.6.3. Stage 2: generation of descriptive summaries

The originally proposed methods for generating descriptive summaries was:

fiDifferences in proportions of demographics such as incident type, the
incident location, and patient characteristics with the severity of harm
event will be assessed by Chi-squared and Fisheris exact tests, with
differences in means calculated by t-test. Subsequent logistic regression

modeling will evaluate the relationships between incident type, incident

88



location, and patient characteristics, to harm outcomes in the data
(objective 3). Logistics odds ratios will be calculated to determine the
odds of an event occurring; for example the odds of an event occurring in
the out-of-hours clinic compared with all other settings. To rank the
incident locations according to the degree of reported harm, we will
calculate Harm Susceptibility Ratios, (Pham et al. 2010; Martinez et al.
2011) which are the odds of reported harm for each incident location
compared with the average odds of reported harm across all other

incident locations.o

| convened a professional advisory group (Appendix 7), comprised of health
services researchers with quantitative and qualitative methods, policy and PPI
expertise, to review and advise on methodological development. The group,
together with my study collaborators, considered the aims and objectives of the
study, and proposed a substantial amendment to the proposed methods
following a pilot analysis of paediatrics reports, presented to the advisory group
in July 2014.

The advisory group highlighted the multiple caveats needed to be expressed
upfront before calculating and interpreting odds ratios, including: justification
about the reference incident type in the absence of robust epidemiological data;
and, what the odds ratios meant given the nature of incident reports and their
intrinsic biases (under-reporting, selective-reporting, incomplete reporting, and

incident non-detection).

The following points were raised during discussion:

O The strength of incident reporting lies in identifying clusters of like
phenomena, and analysing them in detail with respect to contributory
factors and context.

0 Large discrepancies between ethnographic studies, medical record
review and incidents reported are well recognised. Thus, incident
reporting cannot be used to reflect the frequency of patient safety
incident in practice because of under-reporting, selective-reporting,

incomplete-reporting and incident non-detection, not least a minimal
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primary care patient safety literature base to fill in the gaps generated by
those uncertainties for the purposes of multivariate modelling.

0 The frequency of the characteristics described in reports, given the
intrinsic biases of the data, do not constitute the basis for robust indices

about harm.

The advisory group agreed by consensus that most methods (Chi-squared,
Fisheris exact test, t-test, logistic regression and Harm Susceptibility Ratios)
were of limited value for informing efforts to raise practical, pragmatic
recommendations about the key change concepts to improve safety for

children.

The advisory group proposed a modification to the study design by
recommending an amendment to the following research objective: fi...determine
which characteristics are associated with different levels of harm.o The advisory
group did not think that the word determine was an appropriate term to use
given the unknown denominator for these data and the inherent reporting
biases of identifying and reporting incidents. The proposed amendment was to
change this to ii...explore which characteristics are associated with different

levels of harm.o

The professional advisory group underscored the purpose of this stage of the
analysis should be to identify the reports containing descriptions of the most
frequent incidents and most severe levels of harm. They advised an EDA
approach, as championed by Tukey (1977), could be used to inform decision-
making about which reports should undergo further thematic analysis.(293)
Common tools associated with EDA include cross-tabulation, frequency tables
and Pareto charts, and can be used to support the identification of clusters of
similar reports.(300) Further, in the interests of developing methods that could
be emulated by healthcare organisations, especially by teams without formal
training in statistical modelling, the advisory group championed using simple
descriptive statistical methods to offer a logical and transparent process that

others should be able to adopt with minimal training.
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The recommendation and change in method was supported by the NIHRis

appointed scientific advisors.

3.1.6.3.1. Exploratory data analysis (EDA)

EDA is an approach to analyse and summarise data in terms of their main
characteristics, often with visual methods.(293) It can be used to explore what
data can reveal beyond formal modeling or hypothesis testing. John Tukey was
a strong advocate for EDA to encourage researchers to formulate hypotheses
that could lead to new data gathering or experimentation.(293) For the purpose
of my analysis, the objectives of EDA were to describe and summarise data to
inform hypotheses about the most frequently reported incidents and their
causes; and, identify patient safety issues that would benefit from further
research and development. The nature of the inquiry was inductive and was

guided by clinical expertise.

Descriptive statistics were used to explore relationships between variables. The
exploration was a systematic inquiry comprised of frequency tables and cross-
tabulations of variables that the study team had identified as essential
processes for first, determining the most frequent and most severe incidents;
and second, the nature of those incidents by virtue of their relationship with
other variables. Given the conceptual influence of Reasonis Trajectory of Error
in this study, such relationships can indicate potential causal chains of incidents
occurring in sequence and clusters of contributory factors which could all be

potential targets for improvement.

EDA methods were used to produce, for example, frequency tables, cross-
tabulations and bar charts, ready for interpretation and refinement through
expert clinical guidance.(293) As the purpose of the study was to generate
learning to support healthcare professionals to improve the safety of care
delivery, | recognised (with supporting consensus agreement from the
professional advisory group) that it was essential for the outcomes of the EDA
to be both accessible and provide a logical account of how priority issues for
possible intervention were identified. Frequency tables enabled identification of

the most common and most harmful reported incident types. Cross-tabulations
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between data variables (e.g. age group, incident type, contributory factor and
incident outcomes), and between incident codes and contributory factor codes,
helped to identify priorities (e.g. high frequency of vaccine errors in children

aged 175 years old).

Table 3.6 outlines the sequence of cross-tabulations undertaken based on a
priori knowledge of the WHO ICPS and the major conceptual relationships
between variables, and what they meant in terms of using such insights about
those relationships to inform improvement strategy. Where there was a strong
apparent relationship between variables (e.g. prescribing error and
administration error), further sub-characterisation was undertaken by exploring
the relationships with other variables (e.g. age, contributory factors). This
exploratory process is similar to the constant comparative approach used within
grounded theory-based approaches.(301) In this way, ideas about associations
between variables are being generated and tested through further cross-
tabulations. This systematic process permitted the researcher to remain close to
the data and identify clusters of similar reports for more in-depth exploration by

thematic analysis.

Table 3.6. Structure of cross-tabulation queries

1st variable 2nd variable Purpose
Incident type Age Identification of reporting patterns for particular
Location patient groups or from a specific healthcare

organisation;

Contributory factor Identification of reported incidents with the most
contributory factors described, and which
contributory factors (in terms of frequency) were
described for each incident;

Contributory Incident type with: identification of reported

incidents trajectory of incidents;

Outcomes Identification of reported incidents with different
levels of patient harm outcome, and organisational
outcomes;

92


https://paperpile.com/c/CCGOL7/OlMQW

3.1.6.4. Stage 3: identification and interpretation of themes

The application of codes in stage 1 was, in qualitative terms, a form of structural
coding which applies fia content-based or conceptual phrasel to data. Such
phrases were derived whilst adhering to the desiderata for the design of a
controlled healthcare vocabulary. To maximise insight from the analysis, a
second ficycleo of coding was required to deepen the analysis and interpretation
gained in stage 1 (coding and description of characteristics of incidents) and
stage 2 (identifying patterns in the data) to identify and prioritise the most
important patient safety problems.(251) The purpose of this stage of the
analysis was to develop a coherent synthesis of the data by identifying the
themes and concepts apparent from the first cycle of coding. This additional
interpretive and explanatory analysis enabled identification and description of
additional recurring themes (or in improvement terms, change concepts for
improvement), not captured by the quantitative data (stage 2) or earlier a priori

themes, that could be targeted to mitigate future safety risks.

EDA (stage 2) enabled collation of relevant codes and to explore the
relationships between the most common and most harmful reported safety
incidents and contributory factors and outcomes. Re-examination of these
incidents in clusters (theoretically generated samples) of similar incidents
provided an opportunity to identify contextual issues within each subset of data
(e.g. all reports describing moderate harms or worse following issues relating to
access of clinical services for urgent assessment). The subsets of reports were
independently re-read by me and Huw Williams. We sought to identify any
relevant clinical contextual issues that might not have been explicit in the report

that could help explain the relationships identified from the EDA in more detail.
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Figure 3.8. Process summary of stage 3 T interpretive and explanatory analysis

During stage 3, interpretation of report content and the identification of stand-
alone and cross-cutting themes about reported causes and opportunities to
prevent reocurrence within the data were encouraged (see Figure 3.8). Saldana
(2015) describes a theme as: fian outcome of coding, categorisation, and
analytic reflectiond. The outcome from stage 2 was to identify which codes
belonged to which categories. Whilst this is largely defined by the parent-child

relationships in coding frameworks, opportunities to form new categories exists

by grouping similarly coded data based on their shared common characteristics.

The purpose of the analysis was to identify priority issues for improvement,
which in itself requires a iitheory of changeo. The methodological processes
used in my study are not utilising a grounded theory approach. Whilst at a
cursory level the outputs seem intuitively similar, where the outcome of a
grounded theory approach is the development of a social theory, the analytical
stages to achieve this are less suited to a team approach.(302) Grounded
theory approaches require a more intensive initial lopen codingi which is often a
line-by-line analysis of the primary data which is not feasible given the volume
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of reports for my study.(302) However, | deemed the ireflexivityi encouraged for
this approach to be beneficial for this study. In anthropological terms, reflexivity
is the fi...researcher's awareness of an analytic focus on his or her relationship
to the field of study0.(302,303) To maximise insights about what constituted
explicit or implicit judgements made by clinicians coding the incident report
data, | recognised weekly team meetings and analytical memos would add
value and were woven into my modified form of Framework Analysis to aid

reflexivity throughout the project.

Framework Analysis promotes a process to allow themes to emerge from the
data throughout the project.(251) Categories were formed by grouping codes
with similar characteristics. My analytical goals, with Williams, were to reduce
the most frequent codes into categories (e.g. communication with and about
patients). These were largely informed, although not entirely, by existing parent-
child relationships in the classes belonging to the coding frameworks. Next, |
sought to identify imanifest themesi which were explicit descriptions of the key
relationships between incidents and contributory factors in each sub-category
e.g. barriers to accessing clinical services (theme) and message handling and
telephone calls (sub-theme). Whilst re-reviewing reports belonging to each
manifest theme, "integrative themes" (what | call icontributory themesi in the
context of patient safety) emerged that wove the manifest themes together (e.g.
lack of IT infrastructure resulting in poor administrative processes). Final
manifest and integrative themes, and their supporting data including clinical
vignettes, were discussed by the study team and recommendations for further
research and improvement were agreed. See Figure 3.9 for an example of the

relationship between codes, categories and themes.
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Example of codes

Not performed when indicated
Not performed when appropriate

Errors in the timely referral to...
secondary care, specialistcare,
emergency care, nursing, social
care, health visitor, GP.

Incomplete
Incorrect
lllegible

Not sent

Delayed letter

Lost letter

Not followed up

Not acted upon

Referral refusal
Innapropriate referral (admin-
related)

Category

Delayed decision ‘:}
——

Theme
(manifest)

Delayed referral )

————

Delaysinreferral
decision-making and
administrative processes

" Erroneously O\

completed )
referral

.

4 Office-based

error

Errorsininformation

transfer between care

providers

1
i

Contributory
theme
(integrative)

Lack of IT infrastructure
resulting in poor
administrative processes

Figure 3.9. An example of the relationship between codes, categories, manifest

and integrative themes

3.1.7. Ethics and data governance

The Aneurin Bevan University Health Board Research Risk Review Committee
waived ethics approval given the anonymised nature of the data (research and
development reference number SA/410/13; see Appe