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Abstract 
 

Insulin prescription errors are a common, costly problem in NHS hospitals in the United Kingdom (UK), and are a 
consistent source of unintentional harm to inpatients with diabetes. Prompted by the lack of large-scale 
quantitative and qualitative research conducted in the UK in this area, this research aimed to investigate inpatient 
insulin prescribing practice and the current use of interventions designed to prevent insulin prescription errors in 
UK hospitals. 

Following the conduct of a systematic review of interventions designed to reduce inpatient insulin prescribing 
errors, a questionnaire was developed, validated, and used as part of a cross-sectional survey of chief/diabetes 
pharmacists representing every NHS acute trust in the UK. Information was captured regarding the use, 
functionality and perceived effectiveness of insulin prescribing systems and interventions. Follow-up qualitative 
interviews were conducted with survey respondents to further analyse their experiences and opinions regarding 
insulin prescribing practice and intervention use. Realist synthesis was then undertaken to further understand 
how insulin self-administration policy interventions worked in different contexts. A participatory health research 
approach was taken throughout the research to maximise relevance and impact of the research for end-users, 
and a combination of middle-range theories were used throughout the research to aid the transferability of 
findings. 

Ninety-five hospital trusts responded to the survey (54%), 18 of whom participated in follow-up interviews. 
Results indicated that a wide range of prescribing systems with varying functionalities were in use, along with a 
diverse range and combination of error-prevention interventions. Intervention use was positively associated with 
the availability of specialist diabetes pharmacists (P=0.002), who worked with diabetes teams to improve insulin 
safety in their organisations. Although mandatory insulin training was used by only 46% of trusts, it was perceived 
to be very effective at preventing errors. This was due to the perceived lack of understanding and confidence 
prescribers have with insulin, but the difficulties associated with accessing staff to deliver training in hospital. The 
insulin passport was perceived to be ineffective and only used by 31% of trusts on account of faults in its design, 
incompatibility with existing systems, and unreliable use by patients. Self-administration policy interventions were 
used by 63% hospitals and were described as salient but complex to implement; The use of realist synthesis 
generated 10 programme theories to further explain how they work, for whom and in what circumstances. Key 
contexts, outcomes and mechanisms were identified, including hierarchical and blame cultures, patient 
empowerment, control, shared decision-making, and clarification of roles. 

As the first study to investigate insulin prescribing practice and intervention use at a multi-organisational level in 
the UK, this research contributes to the literature by describing and explaining how interventions may be used to 
improve the care received by inpatient with diabetes. Actionable findings are included that may help hospitals 
and policymakers implement interventions that are most likely to result in successful outcomes. 
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Foreword from the Author 
 

This thesis presents work that I have carried out during my PhD, whereby I have sought to gain an understanding 

of the strategies used to reduce errors associated with the prescribing of insulin for inpatients with diabetes. 

Undertaking this work has enabled me to develop skills in research design, conduct and dissemination using a 

variety of methods and methodologies and has enabled me to make an original contribution of knowledge for the 

benefit of improving the quality of care that people with diabetes receive in hospital. 

My personal and professional background provides an important context to the work presented in this thesis, so 

I will outline this briefly here. I am currently working as an embedded clinical academic pharmacist at the 

University of Huddersfield and Sheffield Teaching Hospitals NHS Foundation Trust. This post primarily involves 

curriculum design and delivery for undergraduate and postgraduate pharmacy students in the areas of applied 

therapeutics, interprofessional education and prescribing. I am also involved in delivering undergraduate student 

hospital placements at the hospital, undertaking clinical pharmacy activities on ward areas, conducting practice-

based research based at the trust, and supporting other pharmacists in research activities. I have been working in 

hospital pharmacy since I graduated from my undergraduate MPharm programme in 2009, and have been a 

proponent of interprofessional working and quality improvement efforts throughout this time. Prior to the PhD, I 

completed an MSc in clinical pharmacy and an MA in higher education where I developed my skills in quality 

improvement methods and qualitative research in the areas of insulin prescribing and interprofessional 

education. In recent years I have contributed to the national assessment of final-year medical students’ 

prescribing competency as a senior author for the national Prescribing Safety Assessment (PSA). 

As a clinical pharmacist in a hospital setting, my goal is to always patient safety at the heart of my practice. My 

motivation for undertaking the PhD is to be able to further my knowledge and skills to become a more advanced 

pharmacy practitioner for the benefit of the patients that I care for, and to generate and disseminate knowledge 

that aids wider hospital service improvement efforts. Prior to commencing the PhD, I have worked with colleagues 

to lead and disseminate quality improvement research regarding insulin prescribing practice at the point of 

admission and discharge from hospital.  

Moreover, following the identification of this topic as being important to both patients and the hospital 

organisation in which I work. This involved investigating insulin prescribing and administration errors across the 

trust (Bain, Kavanagh, McCarthy, & Babar, 2019), documenting the impact that medicines reconciliation processes 

had on insulin errors (Bain, Moussallati, & Kavanagh, 2017), investigating the quality of insulin discharge 

prescriptions (Bain, Nettleship, Kavanagh, & Babar, 2017), and designing, implementing and evaluating quality 

improvement interventions to reduce insulin errors and improve patient safety (Bain, Silcock, Kavanagh, Quinn, 

& Fonseca, 2019). The positive impact that this activity has had on care provision locally, as well as further afield 
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(e.g. published work being cited by other authors), provided motivation to continue investigating this topic or my 

PhD. 

The research objectives therefore derived from issues I considered important in my own professional practice and 

experience working in hospital pharmacy, and my prior knowledge of the literature, quality improvement 

initiatives, and national drivers. The way I have conducted the research reflects both my comfort discussing this 

topic with members of my own profession, the role I understand pharmacists have in this topic nationally, and 

the importance I place on involving patients in the care they receive and the research that informs it. As I am the 

main instrument of data collection throughout the thesis (Bryman, 2012 p405), I have considered how my values, 

motives and position have influenced how questions are framed, the analysis of the data and the outcomes. I 

have kept a reflective diary throughout to document how my own background, profession, institutional 

affiliations, and opinion about the topic may have shaped the design, data collection and analysis. 

My journey through the PhD represents something of an epistemological migration from my professional 

background and training, which was predominantly of a positivist persuasion, towards a more relativist position. 

To answer the research questions in the most appropriate way, I needed to think more critically about a wider 

variety of methodological approaches; this resulted in an exploration of paradigms and a deeper engagement 

with theoretical frameworks and methodological tools that I had not previously encountered. A particular 

highlight of my journey through this PhD was discovering my methodological ‘home’ of scientific realism and 

participatory health research, and having the opportunity to reflect on how these have furthered my 

understanding of research involving interventions in healthcare settings. 

This thesis presents research that furthers our understanding of insulin prescribing practice in the inpatient 

setting, and the use of interventions that are designed to prevent prescription errors. Chapter 1 introduces the 

area of insulin prescribing for inpatients with diabetes in the UK, including insulin prescription error types and 

proposed improvement strategies to prevent these errors. This chapter incorporates a review of relevant national 

guidance, policy, and peer-reviewed literature to highlight gaps in what we know that are addressed by the 

current research. Theoretical models relevant to the research are also introduced, including Reason’s human error 

theory, Human Factors, and Normalisation Process Theory, along with explanations as to why they are particularly 

suitable to apply to this research. 

The review of the evidence to support the research topic provided in the first chapter is followed by a systematic 

literature review in Chapter 2. This review systematically identifies and evaluates the peer-reviewed literature 

pertaining to the effect of inpatient insulin prescribing interventions on improving insulin prescribing practice. 

The results are synthesised and presented in a narrative form on account of the diverse methodologies used in 

the studies identified, and conclusions are drawn that provide a foundation for the original research that follows. 

Chapter 3 presents the methodology and methods of the research, including ethical and governance 

considerations. The chapter starts by outlining the overall design of the research, followed by a discussion of the 
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chosen methodologies and methods used for each of the studies conducted in the thesis. An explanation as to 

why mixed methods and realist synthesis were chosen to answer the research questions is provided, including a 

discussion regarding the compatibility of the methodological approach with my ontological and epistemological 

position. Details of how the stakeholder groups interacted with the research are also given in this chapter. 

The results of the mixed methods study are included in Chapters 4 and 5. These relate to the investigation of 

insulin prescribing practice in UK hospitals and the interventions used to prevent insulin prescription errors. 

Chapter 4 describes the development, use and validation of a questionnaire tool based on the findings of the 

systematic review. The results obtained from using this tool in a national cross-sectional survey of NHS Hospitals 

in the UK to describe insulin prescribing systems and intervention use are presented. Factors associated with 

intervention use were extracted from the analysis of results, and conclusions informed the design of the next 

study. 

Chapter 5 presents the development and use of a semi-structured qualitative interview guide to investigate the 

use of interventions in hospital organisations further, following the national survey results. The results of the 

qualitative study, which involved interviewing pharmacists who participated in the national survey, are presented 

as a reflexive thematic analysis, and are interpreted with the aid of a Human Factors model. Conclusions from this 

study inform the design of the final study of the thesis, which seeks to further explain how one particular 

intervention works, for whom, in what circumstances and why.  

Chapter 6 presents the results of the final study, which is a realist synthesis of self-administration policy 

interventions. This intervention was chosen as a particularly salient intervention from the results of the mixed 

methods study presented in Chapters 4 and 5, as well as input from the stakeholder groups. 

The key results of the mixed methods study and realist synthesis are discussed in their respective chapters. 

Chapter 7 includes a general discussion of the quality of the research conducted and how this meets the objectives 

of the thesis. The implications for practice are also outlined in this chapter as well as opportunities for further 

work. The thesis concludes with a summary of the research findings and the contribution this work has made to 

the literature. 

I refer to myself as ‘the researcher’ throughout this thesis. Unless otherwise stipulated, reference to ‘the 

research’, ‘the study’ or ‘the present work’ refers to the original research designed and conducted by me, 

presented in this thesis. Where reference to additional researchers, reviewers or team members is made, this is 

accompanied by some description of who this is: either members of the supervisory team, peer researchers or 

members of the stakeholder team. 
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DUK – Diabetes UK  

EP – Electronic prescribing 

EPMA – Electronic prescribing and medicines administration 

FRIII – Fixed Rate Intravenous Insulin Infusion  

HbA1c – Glycated Haemoglobin  

HHS – Hyperosmolar Hyperglycaemic State 

HPC – Healthcare professional 

IPT – Initial programme theory 

IV – Intravenous 

JBDS – Joint British Diabetes Societies for In-patient Care group 

LADDER –Lay Advice on Diabetes and Endocrine Research 

MMT – Medicines Management Technician 

NaDIA – National Diabetes Inpatient Audit 

NCEPOD – National Confidential Enquiry in Patient Outcomes and Death  

NHS – National Health Service 

NICE – National Institute for Health and Care Excellence  

NPT – Normalisation Process Theory 

PPI – Patient Public Involvement 
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QI-MQCS - The Quality Intervention Minimum Quality Criteria Set 

RCT – Randomised controlled trial 

SAM – self-administration of medicines 

SEIPS – Systems Engineering Initiative for Patient Safety 

SC – Subcutaneous 

SCR – Summary care record 

SD – Standard Deviation  

SSI - subcutaneous sliding scale insulin. 

TFA – Theoretical Framework of Acceptability 

UBA – Uncontrolled before-after study 

VRIII – Variable Rate Intravenous Insulin Infusion 

 

 

Glossary and Definitions 
 

Blood glucose monitoring – the amount of glucose measured in the blood. 

CMO configurations (CMOC) - Heuristic used to generate causative explanations pertaining to outcomes in the 

observed data. The process draws out and reflects on the relationship of context, mechanism, and outcome of 

interest of aspects of the intervention. 

Context - The ‘backdrop’ of interventions, which may change over time. These include cultural norms and 

environment in which the intervention is implemented, the nature and scope of existing social networks, or 

intervention infrastructure. 

CQUIN - Quality improvement goals that are associated with financial incentives for organisations if achieved. 

DATIX -a patient safety organization that produces web-based incident reporting and risk management software 

for healthcare and social care organisations. 

Foundation Trainee – otherwise referred to as FY1 or FY2 doctor. Recent graduates of medical school in the 

initial training stages (junior doctor). 

General Practitioner – Primary care physician or doctor. 

Hypoglycaemia – low blood glucose levels. 

Hyperglycaemia – high blood glucose levels. 

Insulin – a hormone produced naturally in the pancreas, which regulates blood glucose. 

Inpatient – A person receiving hospital care who requires a bed for an overnight stay. 

LADDER panel – Patient public involvement panel dedicated to diabetes-related research, consisting of people 

with diabetes, based at Sheffield Teaching Hospitals NHS Foundation Trust.  
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Chapter 1: Introduction 
 

This chapter introduces the topic of inpatient insulin prescribing practice and situates it within the wider literature 

on inpatient prescribing errors. The importance of the research topic will be outlined, and a rationale for the 

current research will be established. The following areas will be covered: 

• Introduction to insulin use and prescribing practice in the hospital setting. 

• Types of insulin errors and their causes. 

• Interventions designed to improve inpatient insulin prescribing practice. 

• Opportunities for research to improve insulin prescribing practice in UK hospitals. 

• The aims and objectives of the research. 

 

1.1 Background 
 

The safe use of medicines is an important and topical issue that has been highlighted by both the World Health 

Organisation and the Secretary of State for Health and Social care following research estimating that, each year 

in England, 237 million medication errors are made, costing 1,708 lives and £98 million to the National Health 

System (BBC News, 2018; Elliott et al., 2018; Elliott, Camacho, Jankovic, Sculpher, & Faria, 2020; WHO, 2019).  

One of the top medicines consistently associated with patient harm worldwide is insulin (Amori et al., 2008; 

Budnitz, Lovegrove, Shehab, & Richards, 2012; Dooley et al., 2011; Geller et al., 2014; Santell, Hicks, McMeekin, 

& Cousins, 2003).  Insulin is a high-risk medication, and as such, it has a greater potential to cause harm than other 

medicines, and due to the complexities associated with the insulin prescribing process, people with insulin-treated 

diabetes (of all types) are particularly susceptible to the effects of harmful, avoidable medication errors that occur 

in the prescribing and administration processes (Cousins, Rosario, & Scarpello, 2011; Institute of Safe Medication 

Practitices, 2011). To reduce the occurrence of insulin errors and resultant harm to patients, interventions have 

been designed to improve insulin prescribing practice. These include the use of patient-held medication records 

and electronic prescribing systems with various functions to restrict or guide the prescribing process. 

The work of this thesis focuses on these interventions and their use in the acute hospital setting in the United 

Kingdom (UK). This chapter introduces the research by first providing an overview of insulin prescribing practice 

and errors in the hospital setting, with particular emphasis then being placed on the interventions designed to 

improve the quality of insulin prescriptions. Key terms will be defined, and central theoretical concepts pertaining 

to the research will be discussed throughout. The aim of this chapter is not to present an extensive or exhaustive 

critique of the entire literature related to the topic, but rather to explain the relevance of the research and present 

selected studies that help to explain the rationale for the current work. A thematic funnelling approach will be 
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taken, where topics and key ideas of increasing specificity to the research question will be discussed successively, 

prior to the presentation of the systematic literature review presented in Chapter 2. 

 

1.2 Insulin use in people with diabetes 
 

Diabetes is a chronic, incurable endocrine condition that is an important cause of mortality, morbidity and 

associated healthcare costs worldwide (Danaei et al., 2014). Diabetes is characterised by elevated blood glucose 

(hyperglycaemia) secondary to insufficient insulin production or the presence of insulin resistance. Although there 

are many types of diabetes, the majority of people would be classified as having either type 1 diabetes (absolute 

insulin deficiency due to autoimmune pancreatic beta cell destruction) or type 2 diabetes (insulin resistance due 

to a progressive loss of adequate pancreatic beta cell insulin secretion) (American Diabetes Association, 2020). All 

people with type 1 diabetes need to inject exogenous prescribed insulin, subcutaneously, to control their blood 

glucose. Type 2 diabetes is initially managed with lifestyle modification and oral hypoglycaemic agents but for 

many people, insulin will also be required to control blood glucose levels due to the progressive decrease in insulin 

secretory capacity over time (Home et al., 2014). 

The global prevalence of diabetes is increasing. The International Diabetes Federation (IDF) estimates suggest that 

there were 463 million people with diabetes in 2019, which is set to rise to 700 million by 2045 (International 

Diabetes Federation, 2019). In the UK, numbers of people with diabetes have doubled over the last 20 years, with 

current estimates of around 4.6 million and continue to rise, and associated costs to the NHS are significant; 10% 

of the overall hospital budget per year (around £5.5 billion) is spent on diabetes treatment (Stedman et al., 2020). 

Although the majority of this increase involves people with type 2 diabetes, the number of people being diagnosed 

with type 1 diabetes is also increasing, particularly as a result of COVID-19 (Unsworth et al., 2020).  

People with diabetes are more likely to be admitted to hospital, on a more frequent basis, and have longer lengths 

of stay than people without diabetes (Aro, Kangas, Reunanen, Salinto, & Koivisto, 1994; Comino et al., 2015; De 

Berardis et al., 2012; Sajjad et al., 2018). Given the increase in incidence of diabetes globally, along with the 

significant impact that COVID-19 has had on this demographic, the demand for hospital services is likely to 

increase (Apicella et al., 2020). This increase in incidence of diabetes leads to an increase in demand for prescribed 

insulin, with current conservative estimates suggesting that there are around 150-200 million insulin users 

worldwide (Garg, Rewers, & Akturk, 2018). 

Insulin is undoubtedly a medication of paramount importance, particularly to people with type 1 diabetes who 

require insulin injections to survive. It is, however, also classified as a high-alert medication by the Institute for 

Safe Medication Practices (Institute of Safe Medication Practitices, 2011). High-alert medications confer a 

heightened risk of causing significant harm when used inappropriately, and require particular safeguards to 

minimise the risk associated with their use. It is also categorised as a critical medicine that can cause significant 
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harm to patients if a dose is missed or delayed (e.g. due to a prescribing error). As insulin facilitates glucose 

movement from the bloodstream into cells, patients receiving excessive insulin may experience low blood glucose 

levels (hypoglycaemia). Hypoglycaemia can result in impairment of cognitive function, seizures, hemiparesis and 

even coma. Inpatient mortality rates and length of hospital stay are also higher for people using insulin 

experiencing hypoglycaemia compared to those who do not use insulin (Akirov, Grossman, Shochat, & Shimon, 

2017; Turchin et al., 2009). 

Hyperglycaemia can occur when insulin use is under-utilised, or when the dose prescribed and administered is 

not sufficient to control increased blood glucose levels. Hyperglycaemia, if untreated, may result in diabetic 

ketoacidosis (DKA) or Hyperosmolar Hyperglycaemic State (HHS) for people with type 1 and type 2 diabetes, 

respectively. These conditions can result in serious harm and may be fatal if not managed appropriately. People 

experiencing DKA or HHS during their hospital stay face lengthier admissions, require more intensive nursing input 

and have an increased chance of requiring intensive care (Joint British Diabetes Societies Inpatient Care Group, 

2012; Sinclair-Hammersley et al., 2010).  

Unfortunately, such adverse effects associated with inappropriate insulin use are not uncommon. Between 2003 

and 2009, there were 16,600 reported patient safety incidents involving insulin use in hospitals in England and 

Wales, 24% of which involved patient harm (Cousins et al., 2011). In 2017, an estimated 9,600 people required 

rescue treatment after falling into a coma following a severe hypoglycaemic attack.  During the same year, 2,200 

people (1 in 25 people with type 1 diabetes) suffered from DKA due to under treatment with insulin (NHS England 

and Wales, 2018). More recently, a patient who was administered insulin that had been erroneously prescribed 

at 10 times the correct dose during his hospital admission suffered a tragic fatality as a result (BBC News, 2020). 

The adverse effects described above are often a result of suboptimal or erroneous insulin prescribing and 

administration practices in hospital. These practices are described in the next section, specifically the insulin 

prescribing process and potential errors that can occur therein. 

 

1.3 Insulin prescribing in the hospital setting 
 

Patients interact with hospital care either on an outpatient basis, whereby they attend a hospital clinic 

appointment at a specified time (but do not stay overnight), a day patient (day case) basis, where they occupy a 

hospital bed on a ward for surgery or investigations (but do not stay overnight), or on an inpatient basis, where 

they occupy a hospital bed for one or more nights to receive medical or surgical treatment (either on an elective 

or emergency basis) (NHS, 2019). This thesis covers inpatient care, where people with any type of diabetes who 

use insulin are admitted to hospital for either emergency or elective treatment. The practice of writing insulin 

prescriptions for patients during their hospital stay is the main topic of interest for the purposes of this research. 
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1.3.1 Prescribing systems 
 

When patients are admitted to hospital as inpatients, they are assigned a prescription chart for the 

purposes of communicating information within and across healthcare teams regarding medications given 

(and to be given) during the course of their hospital stay (Shemilt, Morecroft, Ford, Mackridge, & Green, 

2017). These prescription charts often incorporate medication administration records and may be either 

paper-based or electronic (Z. Ahmed, Garfield, Jani, Jheeta, & Franklin, 2016; Shemilt et al., 2017).  

In Wales, Scotland, and Northern Ireland, hospital organisations have developed standardised paper 

inpatient prescribing charts for use across all hospitals in their respective nations (Healthcare 

Improvement Scotland, 2014; Medicines Governance Northern Ireland, 2016; Routledge, 2012). In 

England, despite previous calls for the introduction of a standard drug chart across NHS hospitals 

(Academy of Medical Royal Colleges, Royal College of Nursing, & Royal Pharmaceutical Society, 2011; 

Dornan et al., 2009), there is no standardised paper-based or electronic prescribing system in use across 

hospitals at the time of writing. Rather, individual hospital organisations have developed their own 

inpatient prescribing systems with varying functionalities and standards (Z. Ahmed, McLeod, Barber, 

Jacklin, & Franklin, 2013; Dixon, 2017; East Kent Hospitals University NHS Foundation Trust, 2019; 

Heatherwood and Wexham Park Hospitals NHS Foundation Trust, 2008; Routledge, 2012; Shemilt et al., 

2017; Sherwood Forest Hospitals NHS Foundation Trust, 2017).  

The incentive to increase the use of electronic prescribing systems in NHS hospitals has been supported 

by government policy to drive technology use within the NHS (Department of Health, 2000; NHS England, 

2019; NHS England et al., 2014). Previous plans for full digitalisation of hospital services by 2020 have not 

been realised, however; the latest target for all hospitals to implement electronic prescribing systems by 

2024 seems equally ambitious considering the substantial work involved in designing and implementing 

these systems in hospital organisations, as well as the slow uptake of electronic prescribing nationally (Z. 

Ahmed et al., 2016; Department of Health and Social Care, 2018; Healthcare Safety Investigation Branch, 

2019; National Information Board, 2014; NHS England, 2019).  

Unlike in Wales, Scotland and Northern Ireland, there seems to be no plan to implement a standardised 

electronic prescribing record, with many hospitals using electronic prescribing systems heterogeneously 

across their organisations, and often in combination with supplementary paper prescription charts for 

complex medicines like insulin (Z. Ahmed et al., 2013; Cresswell, Coleman, Slee, Williams, & Sheikh, 2013; 

Healthcare Safety Investigation Branch, 2019; Shemilt et al., 2017).  

Details regarding how insulin is currently prescribed using available prescribing systems in UK hospitals 

represents an important line of enquiry that has yet to be investigated. This research can therefore 

complement previously published work on prescribing system use by focusing on insulin prescribing 
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systems as more complex systems and processes compared to other medicines. The consistent selection 

of pharmacists as participants in these studies (on account of their broad and in-depth knowledge of 

prescribing systems in hospitals) informs the consideration of pharmacists as participants in the current 

study. 

 

1.3.2 The prescribing process 
 

Prescribing medicines involves the “identification of the need for a drug and selection of the correct drug, 

together with the route, form, dose, frequency and duration, for the individual patient” (Coombes, 

Stowasser, Reid, & Mitchell, 2009). Most inpatient prescribing is undertaken by junior doctors who are 

undergoing Foundation training during their first two years of graduating from medical school (P. J. Lewis, 

Seston, & Tully, 2018). In the UK, these doctors are referred to as Foundation Trainees, or Foundation 

year one (FY1) or Foundation year two (FY2) doctors, depending on their year of training. Increasingly, 

non-medical prescribers, such as suitably qualified nurses and pharmacists, undertake the task of 

prescribing insulin for inpatients with diabetes (Courtenay, Carey, James, Hills, & Roland, 2007), however, 

the majority of prescribing (around 70-75%) falls on the junior medical staff (Dornan et al., 2010; P. J. 

Lewis et al., 2018).  

In the UK, not all people with diabetes receive insulin as inpatients. This contrasts other countries where 

it is more common to use insulin to treat hyperglycaemia in all hospitalised people with diabetes during 

their stay, irrespective of their pre-admission treatment (e.g. oral hypoglycaemic agents only) (American 

Diabetes Association, 2019). When most people who use insulin to treat their diabetes are admitted to 

hospital, their pre-admission subcutaneous insulin regimen continues to be prescribed and administered 

throughout their stay, alongside regular blood glucose monitoring.  

Unless patients are being treated for DKA or HHS, or are undergoing surgery or require treatment with 

corticosteroids, major changes to their insulin are not usually expected during their inpatient stay (Joint 

British Diabetes Societies for inpatient care, 2019; Joint British Diabetes Societies for Inpatient Care, 2014; 

Joint British Diabetes Societies Inpatient Care Group, 2012; Sinclair-Hammersley et al., 2010). There are 

many factors that impact control of blood glucose, however, meaning that the amount of insulin an 

individual requires each day varies. Many of these factors, including the timing, amount, frequency and 

carbohydrate content of food, as well as concomitant medical conditions (e.g. infection) and stress levels, 

are likely to differ in the hospital setting compared to at home (Corsino, Dhatariya, & Umpierrez, 2020). 

This adds a layer of complexity to the process of prescribing insulin in the hospital setting, and necessitates 

regular review of capillary blood glucose (BG) levels to ensure doses continue to be appropriate for 

individual patients (Joint British Diabetes Societies for inpatient care, 2019).  
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prescription of subcutaneous insulin for inpatients with diabetes, irrespective if these prescriptions are 

new (e.g. as inpatients newly diagnosed with diabetes) or continuations of pre-admission insulin therapy. 

Opportunities for error exist throughout the entire subcutaneous insulin prescribing, dispensing, 

administration and monitoring process, with prescribing errors being one of the most frequently reported 

types of medication error (Cousins et al., 2011). Only one published study has explored the problems 

associated with insulin prescribing processes in the hospital setting with original research. Researchers in 

a Canadian hospital conducted a focus group study with doctors, nurses and pharmacists, which revealed 

that a lack of access to information, high personnel turnover, and the availability of numerous types of 

available insulin led to mistakes with insulin prescriptions (Rousseau et al., 2014). This study was bound 

in the context of a single hospital setting and although thematic analysis was used, the methods for 

generating and refining themes were not mentioned in the report. The findings were suggestive of a 

positivistic approach to thematic analysis and were not interpreted considering any theoretical 

frameworks or models for wider translatability. There have been no qualitative studies that explore 

inpatient subcutaneous insulin prescribing issues in a UK hospital context, or across multiple 

organisations.  

 

1.4 Insulin prescription errors 
 

The prescribing stage of medication use is the source of the highest rates of preventable harm in healthcare 

settings (58%) (Hodkinson et al., 2020), and is the stage at which most medication errors occur, affecting 7% of 

inpatient medication orders and 52 per 100 hospital admissions (D. King et al., 2014; P. J. Lewis et al., 2009; Velo 

& Minuz, 2009). For high risk medicines such as insulin, error rates increase to 107-218 errors per 100 admissions 

(Alanazi, Tully, & Lewis, 2016). Medication errors occurring at the prescribing stage are often referred to as 

‘prescribing errors’. 

The term ‘prescribing error’ has been defined as:  

“A clinically meaningful prescribing error occurs when, as a result of a prescribing decision or prescription 
writing process, there is an unintentional significant (1) reduction in the probability of treatment being 
timely and effective or (2) increase in the risk of harm when compared with generally accepted practice” 
(Dean, Barber, & Schachter, 2000) 

 

The above definition focusses on outcomes of the error rather than the process, and in so doing, may exclude 

errors that do not result in harm or those resulting from problems in the wider context (Aronson, 2009; Ferner & 

Aronson, 2006). It also somewhat ambiguously encompasses the whole process of prescribing (as outlined in 

Figure 1.1), from decision-making to prescription writing, and is less helpful in terms of prevention due to its focus 

on outcomes rather than causes. When considering prescribing errors, the consensus is that the overall 
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reported include errors of omission, incorrect doses, devices and inaccurate insulin types (Bain, Moussallati, et 

al., 2017; Boparai & Kavanagh, 2015; James, 2005; Lane & Hunter, 2020; Santell, Cousins, Hicks, & Protzel, 2003).  

In the UK, 33 medical negligence claims during 2013-2018 were related to insulin prescription or administration 

errors (Rayman & Kar, 2020), and between April 2018-19 there were 14 insulin-related NHS Never Events recorded 

(NHS England & NHS Improvement, 2019). The National Diabetes Inpatient Audit (NaDIA) records insulin 

prescription error rates each year, along with other insulin errors such as insulin management errors (collectively 

grouped together in the wider category of ‘insulin errors’). On the day of the audit in 2019, 18.2% of inpatient 

prescriptions for insulin-treated inpatients had one or more insulin error (NHS Digital, 2020). This value has not 

changed significantly (i.e. P value < 0.05) since 2011, when 20.7% prescriptions were found to contain an insulin 

error (NHS Digital, 2020). It should be noted, however, that the NaDIA does not include certain types of 

prescription errors included in Table 1.1, such as wrong device or concentration prescribed, and groups “insulin 

given/prescribed at the wrong time” as one error type, despite these two processes being temporally and 

technically distinct in practice. As such, despite the published NaDIA data providing useful information about 

overall insulin errors, it may not provide a true estimate of the prevalence or incidence of insulin prescription 

errors in UK hospitals. 

As we have found that insulin prescription errors are common, potentially harmful and comprise a significant 

proportion of medication-related patient safety incidents, our attention must now turn to the causes of such 

errors, and how these errors may be reduced. 

 

1.4.1 Causes of insulin prescription errors 
 

Identifying and understanding the causes of insulin prescription errors, and the factors associated with 

them, is important to help develop ways to reduce their occurrence. A systematic review conducted by 

Tully et al concluded that inpatient prescribing errors were associated with multiple, complex, error-

provoking conditions and causes, which often acted together (M. P. Tully et al., 2009).  The findings of the 

review were organised according to Reason’s causation of error theory, which is one of the most 

commonly used theoretical modules when considering medication error (J. T. Reason, 1990).  

According to Reason’s theory, causal factors are present in a system before an error sequence occurs. 

These causal factors can include fallible decisions made and implemented by decision-makers and 

management, and conditions that permit efficient and safe operations (error-provoking conditions). 

These causal factors are otherwise known as ‘latent failures’ and can be precursors for unsafe acts.  Unsafe 

acts, otherwise known as ‘active failures’, can be unintentional or intentional. Unintended active failures 

include slips (e.g. attentional failures on account of being tired or busy) or lapses (e.g. memory failures). 

Intentional unsafe acts are classified as either mistakes (e.g. lack of knowledge) or violations (e.g. 
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reduce their occurrence. The next section discusses the interventions that are designed to prevent insulin 

prescription errors in the inpatient setting. The section also summarises the current guidance and policy 

to help improve insulin prescribing practice.  

 

1.5 Preventing insulin prescription errors 
 

Preventing insulin prescription errors from occurring is important to minimise preventable harm to patients. In 

the hospital setting, pharmacists have an important role in supporting safe prescribing by providing education 

and training, designing and implementing systems, protocols and guidance to minimise prescription errors and 

providing accurate drug histories for patients on admission to hospital (Cohen, 2010; Joint British Diabetes 

Societies for inpatient care, 2019; J. . Kelly, 2010; Patel, Pevnick, & Kennelty, 2019; Szumita, 2009; Ward & Wasson, 

2017). Interventions such as these may be targeted at addressing specific causes of insulin prescription errors as 

described above, using Reason’s human error framework. For example, latent failures such as lack of training in 

insulin use can be addressed with educational interventions, and active failures such as lapses may be addressed 

with re-design of prescription forms to encourage completion of all necessary aspects of the prescription.  

Interventions designed to reduce insulin prescription errors may be categorised according to the Cochrane 

Effective Practice and Organisation of Care (EPOC) Taxonomy (Effective Practice and Organisation of Care, 2015). 

Examples include education, clinical practice guidelines, protocols, and the use of information technology. These 

interventions are the most frequently mentioned in the literature regarding reducing prescribing errors (De 

Araújo, De Melo, De Bortoli, De Alcântara Bonfim, & Toma, 2019; Manias, Kusljic, & Wu, 2020; The Health 

Foundation, 2012). Therefore, they will be described further below along with relevant policy and national 

guidance. The systematic review presented in Chapter 2 documents and discusses all published interventions 

designed to reduce inpatient insulin prescription errors. 

 

1.5.1 Educational interventions 
 

Interventions to deliver education and training to prescribers in the hospital setting are designed to 

reduce insulin prescription errors by addressing prescribers’ theoretical and practical knowledge deficits 

and unfamiliarity with insulin treatment, that contribute to these errors (Hellman, 2004; R. Hansen, 

Bradley, & Sahm, 2016; Ryan et al., 2014). Various studies indicate that prescribers lack both knowledge 

and confidence to prescribe insulin in the hospital setting (Al-Yassin et al., 2013; Bain, Kavanagh, 

McCarthy, & Babar, 2019; Derr et al., 2007; George et al., 2011; Lee et al., 2013; C. G. Taylor, Morris, & 

Rayman, 2012), although the measures and tools used to assess knowledge and confidence in these 

studies varied. These knowledge deficits are thought to, in part, be attributed to insufficient 
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1.5.2 Insulin prescribing guidance, protocols, and policy 
 

Prescriber decision-support tools such as guidelines, protocols and policies are designed to reduce insulin 

prescription errors by providing prompts to prescribers when writing or entering prescriptions. 

Prescribing guidelines usually include concise instructions on how to prescribe insulin for inpatients in 

certain circumstances (e.g. peri-operative period, hypoglycaemia), and in so doing, minimise the need for 

prescribers to rely on their knowledge and memory to write appropriate, complete, and accurate 

prescriptions for patients using insulin. Guidelines may reassure prescribers about the appropriateness of 

their practice, and when followed appropriately, improve the consistency of care for patients more widely 

(Woolf, Grol, Hutchinson, Eccles, & Grimshaw, 1999).  

The Joint British Diabetes Societies for Inpatient Care (JBDS) have published a suite of guidelines that 

address how insulin should be prescribed in a range of clinical conditions (for example in adults 

undergoing surgery, hypoglycaemia, diabetic ketoacidosis), the latest of which summarises best practice 

in adult inpatient diabetes care. This is based on all previously published guidance (Joint British Diabetes 

Societies for inpatient care, 2019) and it also outlines how to write a safe insulin prescription (see Box 1.1) 

Box 1.1: Guidance pertaining to writing a safe insulin prescription, taken from the Joint British Societies for Inpatient Care guideline on the 
Safe Use of Insulin (2019).  

Patients self-administering insulins should be assessed daily and this should be documented accordingly 

Never use abbreviations e.g. ‘U’ or ‘IU’. Include administration method (e.g. Flexpen, Solostar, cartridges, vials) in 

‘Device’ box. IV insulin should be prescribed on the separate IV insulin medication order and administration chart 

Always use full correct name and proprietary name of the insulin 

Always give rapid acting analogues (Humalog, Apidra, Novorapid), short acting human insulin (Humulin S, Human 

Actrapid) and human biphasic (Humulin M3) and analogue biphasic (Novomix 30, Humalog Mix 25 or Humalog Mix 50) 

with meals 

Always give Insulin Glargine (Lantus), Insulin Detemir (Levemir), Insulin Degludec (Tresiba) or insulin Toujeo or other 

BASAL and intermediate acting insulin at the same time each day, irrespective of meals and even if the patient is 

receiving intravenous insulin 

Confirm any single dose of intermediate/long acting insulin over 50 units and any dose over 25 units of short acting 

insulin and document 

Insulin doses must never be omitted or delayed unless clearly outlined on the prescription and documented in the 

medical notes by the prescriber 

Prescribe ‘Insulin as per chart’ on the patient’s main inpatient prescription chart 

Prescribe and review insulin doses on a regular basis according to clinical need 

Cross off and re-write the prescription if changes are required 

If changes in the patient’s insulin regimen are required, as a general rule, alter one insulin prescription at a time by 

roughly 10% of the dose 

Further dose adjustments should be made no less than 48 hourly 
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Diabetes UK and the NaDIA results (Rayman & Kar, 2020; E. Watts & Rayman, 2018). There are currently 

no published studies relating self-administration policy use to insulin error reduction, or that explore their 

impact, acceptability, or implementation in-depth. 

 

1.5.3 Technologies and tools 
 

The Human Factors approach to error prevention described in section 1.4 concerns the interface between 

systems, tools and the people interacting with them (i.e. prescribers). With respect to reducing 

prescribing errors, tools and technologies that can simplify, standardise and ‘force’ processes, such as 

electronic prescribing or standardised prescription charts, may be useful (Etchells, Juurlink, & Levinson, 

2008). The introduction of electronic prescribing and standardised prescription charts with respect to 

insulin prescriptions will be outlined briefly, along with the Insulin Passport, which is a patient-held record 

containing insulin prescription information designed to help reduce insulin prescription errors on 

admission to hospital. 

 

Electronic prescribing  

 

Most studies regarding the redesign of technologies and tools to reduce prescription errors address the 

implementation and outcomes of electronic prescribing systems and computerised decision-support tools 

(also known as computerised provider order entry (CPOE) systems). The introduction of electronic 

prescribing systems for inpatient prescribing provides the opportunity to reduce certain types of 

prescription error, for example abbreviations, missing prescription elements or ambiguities on account of 

poor handwriting (Prgomet, Li, Niazkhani, Georgiou, & Westbrook, 2017). However, their use is not 

without its problems, with sociotechnical difficulties, the introduction of new types of prescription error 

and increased workload also being reported (Brown et al., 2017). A recent overview of systematic reviews 

concluded that although the use of electronic prescribing resulted in a statistically significant decrease in 

medication errors, there was considerable variation in the magnitude of their relative risk reduction 

(Abraham et al., 2020). 

With respect to inpatient prescriptions for subcutaneous insulin, the introduction of electronic prescribing 

has been shown to reduce insulin errors concerning the wrong name or the use of ‘u’ for units, or insulin 

not being prescribed (Leech et al., 2016). The latest national audit data suggests that hospitals with 

electronic prescribing systems have lower insulin error rates than those not using electronic prescribing 

(17.1% vs 19.5% inpatients with errors, P<0.05 (exact p value not stated)), or only partially using electronic 

prescribing (17.9%, p>0.05). (NHS Digital, 2020). It is unclear what impact this has on insulin prescription 
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context where medication errors on transfer of care are prevalent and resources are scarce (Breuker et 

al., 2017; Riordan, Delaney, & Grimes, 2016). 

 

1.6 Implementing Interventions 
 

All interventions described above require some sort of change in a behaviour, process or a practice related to 

insulin prescribing in the inpatient setting. As discussed in section 1.4, the insulin prescribing process is part of a 

wider, interconnected system within (and beyond) the hospital organisation. With respect to implementing insulin 

prescribing interventions, previous studies have suggested that barriers to uptake are ‘complex’ and require a 

multidisciplinary, systems-based approach (Helmle et al., 2018).Johnson and May argue that all interventions that 

are targeted at healthcare professionals and systems are all complex because they are operationalised in complex 

organisational and policy contexts, where their implementation depends on collective rather than individual 

action (M. J. Johnson & May, 2015).  

The implementation of interventions is important to consider alongside their design because of the impact of this 

on intended outcomes. Implementation research is concerned with studying the uptake of the intervention into 

regular use by practitioners, and has been defined as:  

"the scientific inquiry into questions concerning implementation — the act of carrying an intention into 
effect, which in health research can be policies, programmes, or individual practices (collectively called 
interventions).” (Peters, Adam, Alonge, Agyepong, & Tran, 2014) 

 

As this thesis is concerned with investigating the use of interventions to reduce insulin prescribing errors, methods 

and tools that can help us to understand how and why interventions work in the real-world setting need to be 

considered. For example, context is of rudimentary importance in implementation research  in healthcare 

settings, as complex organisational and social factors can significantly influence the implementation of an 

intervention, and indeed interact with each other as part of adaptive systems such as hospital organisations 

(Peters et al., 2014). As such, methods should be chosen that allow for a practical way to understand multiple 

perspectives, causal pathways and multiple types of outcomes, such as the use of both quantitative and 

qualitative methods as part of a mixed methods study (Peters et al., 2014). 

The application of theories that help us to understand how and why things become routine and normal 

components of everyday work can also aid implementation research (Kislov, Pope, Martin, & Wilson, 2019; Nilsen, 

2015). Relevant theories chosen to aid research should match the level of measurement to avoid erroneous 

interpretations. For example, in this research, interventions are studied as a unit of analysis at an organisational 

level (i.e. how well do interventions ‘work’ to prevent insulin errors in a hospital setting). As such, theories that 

are concerned with individual level behaviour change, or a seek to explain how individuals interact with 
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1.7 Summary and rationale for the research 
 

Insulin is considered as one of the top medicines associated with serious patient harm worldwide. Errors in the 

prescription of insulin for inpatients with diabetes are an important cause of poor outcomes and patient injury 

globally. Despite advances in our understanding of medication error causation in recent years, insulin prescription 

errors remain a significant and clinically important problem in hospitals, and patients continue to suffer from 

preventable harm as a result. The consistently unacceptably high insulin error rates identified from national audit 

data from hospitals in the UK have prompted calls from national bodies for hospitals to further increase efforts 

from inpatient teams to reduce potentially life-threatening inpatient insulin errors (Joint British Diabetes Societies 

for inpatient care, 2019; NHS Digital, 2020; Rayman & Kar, 2020; E. Watts & Rayman, 2018).  

To make progress in reducing avoidable insulin prescription errors and related harms and costs, it is important to 

understand the current factors that contribute to these errors in a UK hospital context. This is also vital to  critically 

examine the systems used to prescribe insulin and interventions that are designed to prevent errors. The current 

thesis seeks to respond to the call for increased efforts to reduce inpatient insulin prescription errors by 

investigating the use of interventions that are designed to reduce insulin prescription errors in UK hospitals. 

Although the problem of insulin prescribing safety concerns all healthcare settings (e.g. including primary care 

and nursing homes), the current thesis bounds the enquiry to the inpatient setting in acute hospitals. This is to 

allow the requisite depth of enquiry to occur by investigating similar processes and contexts. The process of 

prescribing in primary care, for example, is markedly different to that occurring in an inpatient setting, and 

although also prescribing involves risks, these are of a different nature to that of the inpatient setting. Although 

there would be merit in investigating insulin prescribing errors across care contexts, by bounding the enquiry to 

the inpatient setting this research can also build on previous work that has focussed on prescribing in the inpatient 

setting. 

There is a paucity of original research investigating the systems used to prescribe insulin for inpatients in UK 

hospitals. There is also a lack of research that extends our understanding of the factors that contribute to inpatient 

insulin prescription errors in a UK context, and how interventions may or may not aid the effort to reduce them. 

The current use of interventions to reduce insulin prescription errors across UK hospitals, including those 

recommended by national bodies, is also unknown. The existing literature is currently largely limited to UK-based 

conference abstracts, or published studies in North America, where the healthcare delivery context differs 

markedly from that of the UK. The absence of theoretical model application in these studies limits the application 

of results to a UK context. There is, therefore, a significant opportunity to contribute to the literature on this topic 

by conducting theoretically informed original research that investigates the systems and interventions used to 

prescribe insulin in UK hospitals. 
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1.8 Aims and objectives of the thesis 
 

The aim of this research is to investigate inpatient insulin prescribing practice and the current use of interventions 

designed to prevent insulin prescription errors in UK hospitals. This will be achieved by meeting the following 

objectives, and answering the associated research questions: 

1. To undertake a systematic review of the evidence regarding the impact of interventions on insulin 

prescription errors in the hospital setting. 

o What types of interventions are designed to improve inpatient insulin prescribing practice in the 

hospital setting? 

o Which interventions are effective in reducing insulin prescription errors? 

2. To investigate the current use and perceived effectiveness of interventions designed to improve 

inpatient insulin prescribing practice across hospitals in the UK using a national cross-sectional survey. 

o What systems are currently used to prescribe subcutaneous insulin for inpatients in UK 

hospitals? 

o What interventions are currently being used in UK hospitals to improve insulin prescribing 

practice? 

o Is there an association between hospital characteristics and intervention use? 

o What interventions are perceived to be most effective for improving insulin prescribing practice 

by those who have a role in designing, implementing and evaluating them? 

o Is there an association between hospital characteristics and perceived effectiveness of 

interventions? 

3. To analyse the experiences and opinions of UK-based hospital pharmacists involved in the design, 

implementation and evaluation of inpatient insulin prescribing practice interventions using qualitative 

interviews. 

o What are the current challenges and solutions with respect to improving insulin prescribing 

practice in the UK hospital setting? 

o What are the contextual factors that may influence the success of insulin prescribing practice 

interventions in the UK hospital setting? 

4. To use realist synthesis methodology to generate evidence-informed theory that explains how a chosen 

intervention works, for whom, and in what circumstances. 

o What are the mechanisms by which self-administration policy interventions are believed to 

result in their intended outcomes? 

o What are the important contexts that determine whether or not the identified mechanisms 

produce either positive or negative outcomes? 

o What are the circumstances in which self-administration policies are most likely to be effective? 
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1.9 Overview of the research  
 

The overall outline of the PhD project is shown in Figure 1.4.  

Figure 1.4: Overview of the research 
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Chapter 2: Systematic review of insulin prescribing interventions in hospital 
 

 

This chapter builds on the previous chapter by presenting a systematic review of the literature regarding the 

effectiveness of insulin prescribing safety interventions in the hospital setting. The review will be reported in its 

entirety in this chapter, including a discussion of the results and implications for the original doctoral research 

presented in Chapters 4-6.  

 

2.1 Introduction 
 

Interventions to improve prescribing practice more generally have been the subject of much study, and are often 

targeted according to the type of error (Aronson, 2009; Velo & Minuz, 2009). A variety of interventions to improve 

insulin prescribing practice in the inpatient setting has been recommended by consensus expert panels, including 

the use of dedicated insulin prescription forms, electronic prescribing, insulin order sets, education, and readily 

available insulin prescribing guidance/protocols (American Diabetes Association, 2019; Cobaugh et al., 2013; 

Cornish, 2014). Despite these recommendations to improve the safe use of insulin in hospital, insulin errors 

persist. In recent years there have been a number of insulin prescribing safety interventions described in the 

literature, however, there have not yet been any reviews conducted that summarise the available evidence with 

respect to the success of these interventions. 

The aim of this review was to identify and document interventions designed to reduce insulin prescription errors 

for hospital inpatients with diabetes. To account for the different definitions of ‘prescription errors’ or ‘prescribing 

errors’ in use, all studies that reported on prescription accuracy and completeness were included, as well studies 

that reported as adherence to national or local insulin prescription guidelines. Insulin-related glucose 

management errors constitute a separate type of error and were therefore not included (see Chapter 1, section 

1.4). 

 

2.2 Method 
 

The Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) guidelines (Moher, Liberati, 

Tetzlaff, Altman, & PRISMA Group, 2009) were used to guide and report the systematic review (see Appendix 1). 

The study protocol was published in advance of the review conduct on the PROSPERO register (CRD42018107133) 

(Bain, Babar, & Hasan, 2018). The systematic literature review did not require ethical approval as no personal, 

sensitive, or confidential information was collected. Only publicly accessible documents were used to complete 

the review. 
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2.2.1 Identification of studies 
 

A literature search was undertaken between 16th August and 12th November 2018 to identify full-text, original 

research articles published in English. There were no geographical or date restrictions to maximise the capture 

of relevant articles. The search strategy used a combination of free-text words and medical subject heading 

(MeSH) terms targeting ‘insulin’, ‘prescribing’, ‘interventions’, ‘medication error’, ‘quality improvement’ and 

‘hospital’ and was tailored to accommodate varying databases (see Table 2.1). 

 

Table 2.1: Example search strategy for the systematic review 

Medline EMBASE 

# Database Search term Results 

1 Medline (insulin).ti,ab 327220 

2 Medline (prescri*).ti,ab 174621 

3 Medline (48ypogly*).ti,ab 2017563 

34 Medline (hospital).ti,ab 866517 

4 Medline (1 AND 2 AND 3) 823 

5 Medline (error).ti,ab 167012 

6 Medline (4 AND 5) 12 

7 Medline exp INSULIN/ 176510 

8 Medline exp PRESCRIPTIONS/ 33632 

33 Medline exp INPATIENTS/ 18443 

9 Medline (7 AND 8) 148 

10 Medline exp “MEDICATION ERRORS”/ 

15009 

11 Medline (7 AND 10) 179 

12 Medline “QUALITY IMPROVEMENT”/ 

17576 

13 Medline (7 AND 12) 36 

35 Medline (1 AND 2 AND 34) 305 

42 Medline (1 AND 2 AND 34 AND 5 AND 

35) 13 

# Database Search term Results 

14 EMBASE (insulin).ti,ab 426331 

15 EMBASE (prescri*).ti,ab 297893 

16 EMBASE (48ypogly*).ti,ab 2864344 

37 EMBASE (error).ti,ab 200390 

36 EMBASE (hospital).ti,ab 1292072 

18 EMBASE exp “INAPPROPRIATE PRESCRIBING”/ 3933 

19 EMBASE exp “QUALITY CONTROL”/ 344052 

21 EMBASE exp INSULIN/ 302730 

22 EMBASE exp PRESCRIPTION/ 166546 

24 EMBASE exp “TOTAL QUALITY MANAGEMENT”/ 50965 

27 EMBASE exp “PATIENT SAFETY”/ 101625 

29 EMBASE exp “MEDICATION ERROR”/ 17198 

31 EMBASE exp “HOSPITAL PATIENT”/ 145163 

38 EMBASE (14 AND 15 AND 16 AND 37) 55 

39 EMBASE (14 AND 15 AND 37 AND 36) 50 

40 EMBASE (14 AND 15 AND 37) 118 

41 EMBASE (18 AND 21) 67 

42 EMBASE (21 AND 22 AND 24) 32 

43 EMBASE (21 AND 22 AND 27) 121 

44 EMBASE (21 AND 29 AND 31) 99 

45 EMBASE (21 AND 22 AND 31) 251 

 

Computerised scientific databases, including CENTRAL (Cochrane Central Register of Controlled Trials), 

PubMed, Medline, EMBASE (Excerpta Medica dataBASE), TRIP (Turning Research Into Practice), and IPA 

(International Pharmaceutical Abstracts) were searched, as well as hand searches of journals considered 

to have topic relevance (e.g. Diabetic Medicine, Diabetes Care). Grey literature searches using e-theses 

online service (EThOS), National Institute for Health and Clinical Excellence (NICE), and Google Scholar 
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were performed to reduce publication bias. The reference lists of relevant studies were also hand 

searched to capture studies that may not have been previously identified. 

 

2.2.2 Study Selection 
 

Both randomised and non-randomised studies were included, with no restrictions on research design, 

sample size, age or follow-up time period. Due to the specific area of interest and the diverse methods 

and measures included in quality improvement literature, it was felt that a broad and inclusive approach 

was required. 

 

Inclusion and exclusion criteria 

 

Only studies that examined the effect of inpatient insulin prescribing practice interventions with 

quantifiable data were included. Interventions targeting any group of healthcare professional or patient 

were included. The studies reporting the effects of any system-orientated or practitioner-orientated 

intervention on prescribing compared with no intervention/standard practice were also included (see 

Table 2.2 for definitions).  

 

Table 2.2. Classification and definition of interventions, adapted from Nuckols et al. (Nuckols et al., 2018) 

Classification  Definition 

System-orientated Strategies 

Team changes Changes to the structure or organisation of the clinical health care team, including: 
adding a team member or “shared care” e.g. routine visits with personnel other than 
which would be provided as part of ‘standard care’ like a new diabetes specialist 
nurse or pharmacist; expansion or revision of professional roles (e.g. non-medical 
prescribing or increased glycaemic monitoring role) 

Continuous Quality 
Improvement 

Interventions explicitly identified as using the techniques of continuous quality 
improvement, such as plan-do-study-act (PDSA) or any iterative process for 
assessing quality issues, developing solutions, testing their impact and then 
reassessing the need for further action. 

Dedicated insulin 
order 
form/prescription 
chart 

The use of a dedicated form specifically designed for the ordering/prescribing of 
insulin, either as a template to be completed by adding handwritten prescriptions, 
or typed and printed.  

Electronic insulin 
order set 

Electronic prescribing of insulin whereby a prescription requirements are pre-
populated in some capacity, enabling a more standardised, consistent approach. 

Restrictive changes Introduction of a policy or protocol that requires additional validation prior to 
ordering of insulin. 

Practitioner-orientated strategies 
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Audit and feedback Summary of clinical performance of healthcare delivery by an individual or group of 
individuals over a specified period, which is relayed back to the clinician. 

Provider education Interventions designed to promote increased understanding of principles guiding 
clinical care are awareness of specific recommendations regarding insulin 
prescribing. Interventions may include face-to-face lectures, seminars or workshops, 
e-learning packages or educational outreach visits. This does not include training on 
how to use a particular intervention (e.g. educating clinicians on how to use a new 
prescription chart). 

Provider decision 
support tools 

Tools designed to help prescribers make decisions on how to prescribe insulin. May 
include guidelines or algorithms, flowcharts or pocket-guides, reminders to perform 
certain tasks or include certain information. May be included as part of electronic 
prescribing software or paper-based. 

 

 

Studies relating to insulin use in nursing homes, outpatient facilities, community care or long-term care 

facilities were excluded. Studies focusing on the prescription for intravenous insulin were excluded due 

to the distinct clinical circumstances in which it is used. Studies focusing on errors in insulin use (e.g. 

insulin administration errors or not increasing/decreasing insulin doses in response to blood glucose 

results) were also excluded. Pilot studies for which the complete results were published later were not 

included. 

  

2.2.3 Data extraction 
 

Titles and abstracts were independently screened to identify potentially relevant articles. Full text review 

was performed by the researcher using a pilot data extraction form to determine eligibility for inclusion. 

Uncertainties were resolved by discussion with a second reviewer to achieve consensus. 

The researcher extracted all data, which were checked by a member of the supervisory team. 

Discrepancies were resolved by discussion and where necessary after discussing with a second member 

of the supervisory team. Attempts were made to contact article authors via email where outcome data 

were unclear with respect to prescribing practice or insulin errors. Articles were excluded if the data were 

not obtained.  

For each study, the following variables were extracted using a bespoke data extraction form adapted from 

the Cochrane Handbook (J. Higgins, 2011): study details (authors, date, citation), patient population 

(numbers of patients, type of diabetes, age, length of stay), number of hospital sites and location (and if 

stated, institution type and size), intervention characteristics (type of intervention and implementation) 

and study design. 
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2.2.4 Assessment of quality and risk of bias in included studies 
 

The quality of the eligible studies was assessed using the Cochrane Risk of Bias Tool (J. P. Higgins, Altman, 

& Sterne, 2011) for randomised trials and the Newcastle-Ottowa Scale for nonrandomised studies (Wells 

GA et al., 2012). The Quality Intervention Minimum Quality Criteria Set (QI-MQCS) (Hempel et al., 2015) 

was used to assess key reported information for all included studies. Studies were not excluded on the 

basis of risk of bias or quality assessment in order to be as inclusive as possible for the purposes of 

achieving the aims of the review. 

 

2.2.5 Data analysis 
 

The primary analysis was based on the change in outcomes, for example the difference in insulin 

prescribing error numbers (%). For studies reporting multiple outcomes, only the outcome of interest was 

included where the extractable data were available. When studies used controlled designs, the change in 

numbers of prescribing errors represented absolute differences between the control and intervention 

groups after the implementation of the intervention.  With studies using uncontrolled designs, the change 

reported represented changes from baseline to follow-up for the intervention group. 

As the studies were heterogeneous in terms of methods of analysis, the results are presented in the same 

manner as in the articles. Statistical meta-analysis was only considered for studies that were similar in 

terms of settings, interventions, outcome assessments and measures. 

 

2.3 Results 
 

Searches of the main electronic databases led to identification of 32,333 titles (see Table 2.3).  

Table 2.3: Databases searched and numbers of hits 

Databases/Journals Hits 

CENTRAL 8,097 

PubMed 503 

Google Scholar 2,720 

Medline 1,516 

EMBASE 6,727 

TRIP 10,920 

International Pharmaceutical Abstracts 849 

Diabetic Medicine 975 

EThOS 26 

Total 32,333 
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After examination of titles and abstracts, 429 studies were retrieved for more detailed evaluation. Hand searching 

of reference lists produced 21 new articles. After exclusion of conference abstracts and non-relevant studies, a 

total of 65 articles were selected for full-text review. After the application of inclusion/exclusion criteria, 35 

studies were included in the final review (Figure 2.1). Details of the excluded studies at the final stage are listed 

in Appendix 2. 

 

Figure 2.1: Study selection flowchart.  

 

2.3.1 Characteristics of included studies 
 

In total, 35 studies were included: 2 cluster randomised controlled trials (RCTs), 2 cohort studies, and 31 

uncontrolled before-after (UBA) studies. The 2 RCTs were at high risk of bias due to lack of blinding and 

optional use of the intervention. Observational studies were also at high risk of bias due to 

representativeness of the exposed cohorts and study controls for confounders (see Appendix 3).  

The reporting quality of the studies was critically appraised using the Quality Improvement Minimum 

Quality Criteria Set (QI-MQCS). Many included studies did not include details to satisfy the minimum 
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Although a few studies described a team approach to the design of interventions, there was a lack of 

explicit mention of patient or public involvement. Only 2 studies looked at economic or financial 

sustainability/impact of interventions (Courtenay et al., 2007; V. Tully et al., 2018) and there was a general 

lack of consideration of the theoretical basis or justification for interventions. Well-reported studies 

included details of usual care in the control/before group, as well as the organisational characteristics and 

readiness for change (Helmle et al., 2017; Kowiatek et al., 2001; Newsom et al., 2018; Noschese et al., 

2008; V. Tully et al., 2018; V. W. Wong, Ho, Fiakos, Lau, & Russell, 2016). 

Compliance with insulin prescribing guidance was measured either by prescription accuracy, 

completeness, the number of insulin errors on inpatient prescriptions, or the use of basal bolus 

correctional insulin compared to subcutaneous ‘sliding scale’ insulin monotherapy. This is the strongly 

discouraged practice (mainly in North America) of controlling blood glucose in the inpatient setting with 

correctional doses of short-acting insulin (American Diabetes Association, 2019). As these two measures 

represent apparent distinct priorities for practitioners based on geographical location, the results are 

presented based on the aim of each intervention.  

 

2.3.2 Interventions to improve insulin prescribing accuracy and completeness 
 

Eleven studies reported interventions to improve insulin prescription completeness, accuracy or 

reduction in insulin prescribing errors defined by the individual authors. 

There were 6 studies performed in the United Kingdom, 2 in Australia, 1 in Austria and 2 in the United 

States. All were uncontrolled before-after studies. Four studies were multisite (Al-Yassin et al., 2013; 

Dooley et al., 2011; McIver et al., 2009; C. G. Taylor et al., 2012), 7 studies involved teaching or tertiary 

hospitals (Donihi et al., 2006; Donsa et al., 2016; Dooley et al., 2011; Kowiatek et al., 2001; McIver et al., 

2009; Rushmer & Voigt, 2008; V. Tully et al., 2018) and 3 involved district general hospitals (Al-Yassin et 

al., 2013; Courtenay et al., 2007; Hamilton et al., 2013). 

Interventions described in the study included the following: structured education sessions (Al-Yassin et 

al., 2013; C. G. Taylor et al., 2012), insulin prescribing charts (McIver et al., 2009), insulin charts that 

incorporate prescribing guidance (Donihi et al., 2006; Hamilton et al., 2013; Rushmer & Voigt, 2008), a 

diabetes specialist nurse prescriber service (Courtenay et al., 2007), a high-dose insulin validation 

guideline (Dooley et al., 2011), a medicines reconciliation sticker (V. Tully et al., 2018), and the use of 

electronic software to calculate required total daily and bolus insulin doses (Donsa et al., 2016). None of 

the studies studied the impact of introducing electronic prescribing software or insulin order sets. 
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All studies discussed above were non-randomised, hence making it difficult to attribute any quality 

improvement measures to the impact of interventions alone. 

 

2.3.3 Adherence to national guidelines 
 

None of the studies reported on interventions designed to increase adherence to the UK national 

recommendations on insulin prescribing safety, for example the implementation of the insulin passport. 

Twenty-four studies described interventions to improve the adherence to American Diabetes Association 

guidance, specifically the recommendation that basal bolus correctional insulin regimens are used in non-

critically ill inpatients with diabetes instead of subcutaneous sliding scale insulin monotherapy. Two of 

these studies were cluster randomised controlled trials (Schnipper et al., 2010; Wexler et al., 2010), 2 

were cohort studies (Noschese et al., 2008; Wesorick et al., 2010) and 20 were uncontrolled before-after 

studies. Most studies were conducted in the United States (n=17). Three studies were conducted in 

Canada (Doyle et al., 2014; Harbin et al., 2015; Helmle et al., 2017), 2 in Australia (Lehnbom et al., 2009; 

V. W. Wong et al., 2016) and 2 in Spain (Ena et al., 2009; Gomez-Huelgas et al., 2014). 

Most studies measured outcomes as the difference in prescribing patterns (change in percentage of 

subcutaneous ‘sliding scale’ insulin or basal bolus correctional insulin regimens prescribed); others 

measured this as percentage patient-days on subcutaneous ‘sliding scale’ insulin or basal bolus 

correctional insulin (Wesorick et al., 2010) or percentage of orders for different combinations of insulins 

(Lehnbom et al., 2009). Results from studies reporting the same outcome measure are shown in Figure 

2.2.  

Studies mainly described small-scale local change at a microsystem (e.g. ward) level, or single institution 

level. Three studies described large scale, resource-heavy initiatives involving more than one hospital site 

(Helmle et al., 2017; Mulla et al., 2015; V. W. Wong et al., 2016). 
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2.4 Discussion 
 

Although several studies reported on the effectiveness of interventions to increase adherence to insulin 

prescribing guidelines, the range of heterogeneous study designs, differences in implementation and outcome 

measures limits the validity and generalisability of conclusions. Despite this, a number of key findings are of 

interest.  

First, the introduction of mandatory, dedicated insulin prescribing documentation can lead to significant 

improvements in insulin prescribing accuracy and completeness. The introduction of pre-printed ‘units’ on a 

dedicated prescription form designed to increase insulin prescribing safety is an excellent example of how a simple 

intervention reduces the opportunity for a knowledge-based error or writing error. In the United Kingdom, insulin 

prescription form design to promote insulin safety has been encouraged nationally with the Rowan Hillson Insulin 

Safety Awards, which enables the sharing of good practice in this area (60, 61). 

Second, educational interventions comprise an important part of quality improvement strategies but tend to be 

less effective when used in isolation. Similar results were found in a review by Kamarudin et al. concerning 

educational interventions to improve prescribing performance, concluding that multifaceted interventions where 

education was incorporated into a system-based approach produced more positive results (Kamarudin et al., 

2013). Educational interventions targeted at non-medical prescribers and involving feedback to prescribers was 

missing from the studies included in the review. With increasing numbers of non-medical prescribers being active 

in the inpatient setting, research into the impact of non-medical prescribers on insulin errors should be 

encouraged (Cope, Abuzour, & Tully, 2016). 

The implementation of electronic insulin order sets had a positive impact on insulin prescribing quality, although 

the extent of the impact varied. These results echo a previous systematic review that concluded that the 

implementation of computerised physician order entry (CPOE) reduced medication errors in the hospital setting 

by around half, although the studies were highly heterogeneous and seldom reported the desired contextual and 

implementation variables (Nuckols et al., 2014). In the present review, all studies reporting on the implementation 

of electronic insulin order sets concerned the use of subcutaneous ‘sliding scale’ insulin versus basal bolus 

correctional insulin or the calculation of total daily insulin doses. Although the NaDIA has shown that insulin errors 

are slightly less likely to occur with the use of electronic prescribing compared to paper prescriptions (17.1% vs 

19.5%), this is not specific to insulin prescription errors, as NaDIA defines insulin errors as those including insulin 

management errors (NHS Digital, 2020). There were no included studies showing the impact of electronic 

prescribing on insulin prescribing errors, accuracy and completeness that could be applicable in the context of 

hospitals in the United Kingdom. 

Applying the results to Reason’s error theory (J. T. Reason, 1990), we find that most published interventions are 

targeted at addressing errors deriving from organisational processes (e.g. education addressing lack of training in 
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diabetes or insulin use), lapses (e.g. pre-printed prescription proformas prompting prescribers to include all 

elements of the insulin prescription), mistakes (e.g. validation policies addressing unintentional dosing errors) and 

violations (electronic order sets addressing prescribers’ non-application of insulin prescribing guidance). The 

results indicate that interventions designed to reduce active errors (such as lapses, mistakes and violations) may 

be more effective, particularly when they are mandatory.  Due to the number of studies reporting on the impact 

of more than 1 type of intervention (e.g. education plus order set), it is difficult to draw conclusions about which 

types of error are best to address when attempting to prevent insulin prescription errors.  

Improvement strategies involving system change that engage multiple stakeholders at various levels were more 

likely to be effective and sustainable, which is consistent with principles of total quality management (Pereira & 

Aspinwall, 1997). None of the studies identified reported taking a whole systems, human factors approach to 

intervention design and there was a lack of use of models such as the SEIPS that facilitated consideration of the 

wider organisational factors that can impact on the sustainability of intervention use. Due to the variety of 

organisational, process and systems contexts described, there is scope to further explore how and why certain 

interventions work in these different contexts and settings. This level of analysis was missing from included 

studies, which focussed more on the impact of the intervention rather than exploring issues of design and 

implementation.  

Notably, there was a lack of reported patient involvement in the design, evaluation and reporting of interventions 

being implemented. The current drive for people with diabetes to self-administer and/or self-manage their insulin 

in hospital would be further supported by evidence linking this practice to reductions in prescribing errors 

(Flanagan, Dhatariya, Kilvert, & group, 2018). Although arguably resource-intensive (and not without other 

limitations described in Chapter 1), routine use of the National Diabetes Inpatient Audit (NaDIA) in the United 

Kingdom can provide organisations with valuable data with which to monitor and benchmark their performance 

with respect to insulin prescribing errors and patients’ experience. Along with other national insulin safety 

initiatives such as the Rowan Hillson award, these tools can facilitate individuals and organisations to further 

direct and drive improvement in this area (U. Dashora et al., 2015). 

 

Challenges and limitations 

 

This review aimed to be exhaustive by including all study designs and reporting any outcome of interest. However, 

only English-language studies were included, which may have excluded studies published in different languages. 

This review was also conducted prior to the very recently published JBDS guidelines that outlines how insulin 

should be prescribed in the inpatient setting (see section 1.5.2). It may be anticipated that future studies 

conducted in the UK may use these guidelines to measure the impact of interventions on insulin prescription 

quality (absence of errors, accuracy, completeness).  
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Differences in operational definitions across geographical locations presented difficulties in the initial searching 

and selection of articles. For example, the use of the term ‘sliding scale insulin’ in the United Kingdom is mostly 

reserved for the use of variable rate intravenous insulin infusions due to the non-routine use of ‘sliding scale’ 

subcutaneous insulin regimens as described in the American literature. Articles were therefore identified in hand-

searches that were not identified or retrieved in the initial stages of searching. A uniformity of terminology would 

therefore aid future reviews of this nature.  

Studies also varied in how they defined an insulin prescribing error. The use of the NaDIA methodology may offer 

a way of standardising this somewhat, although this is not without its limitations. Documentation of insulin device 

and concentration, for example, are not included as insulin prescription errors, which may limit the 

representativeness of the entire range of insulin errors encountered in practice. Standardisation of definitions of 

insulin prescribing error, along with a theoretical justification for interventions would facilitate evidence 

interpretation. 

Overall, the conclusions drawn are somewhat limited by the quality and heterogeneity of the included studies. 

The overall risk of bias across studies was high due to the majority of studies adopting uncontrolled before-after 

study designs. It is appreciated that the design and implementation of interventions will depend on many 

institution-specific factors such as current practice, structures, culture, staff education, and workflow processes. 

The difference in organisational behaviour and practice between settings within and between hospitals often 

means that large randomised studies with effective blinding and controlling for confounding factors is often not 

possible when it comes to studying prescribing interventions involving inpatients. Nevertheless, studies with more 

rigorous designs that are powered to detect changes in insulin prescribing errors are needed and should be 

reported in sufficient detail to facilitate evidence interpretation and uptake.  Inclusion of discussions of local 

context, organisational motivation and readiness, barriers and facilitators, and sustainability issues, including 

economic evaluations would facilitate assessment of the feasibility, spread potential, sustainability and 

effectiveness of insulin prescribing interventions.  

 

2.5 Stakeholder group discussions 
 

The results of the systematic review were presented at the Lay Advice for Diabetes and Endocrine Research at 

Sheffield Teaching Hospitals NHS Foundation trust. A lay summary of the results of the review and the proposed 

research (mixed methods study) were circulated to the panel prior to the meeting. A number of questions were 

asked of the panel in preparation for the discussion, including those listed in Box 2.1: 
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2.6 Implications for original research 
 

In general, there is a dearth of literature on the topic of insulin inpatient prescribing practice intervention use and 

effectiveness in a UK context, particularly at a multi-organisational level. Reflections on the results in relation to 

the researcher’s professional experience lead to the conclusion that many interventions that have been designed 

and used to reduce insulin prescription errors are not widely reported in the literature. This suggests that the 

development of a tool that can capture information about the use of interventions across UK hospitals would be 

useful to help describe current practice and identify areas for future development.  

Although there were many studies reporting intervention impact on adherence to American Diabetes Association 

(ADA) guidance, there were no studies reporting on adherence to UK national guidance. The design of the original 

research of this thesis should therefore incorporate questions around the use of interventions supported 

nationally in the UK by NICE – namely the insulin passport, non-abbreviation of ‘units’ on prescriptions, and the 

implementation of insulin self-administration policies. Although the practices reported in North American studies 

are less applicable to a UK context (e.g. interventions to discourage the use of subcutaneous sliding scale insulin 

monotherapy), the interventions used to do this, for example electronic insulin order sets, may be used in a UK 

context. No interventions to improve insulin prescribing practice were targeted at inpatients with diabetes. This 

is perhaps unsurprising considering the types of intervention identified, and would support the design of research 

that aims to elicit healthcare professionals’ opinions on intervention design, use and evaluation. 

Studies identified in the review reported effectiveness of insulin prescribing safety interventions by measuring 

reduction in insulin errors or increased prescription accuracy/completeness. Comparing intervention 

effectiveness is, however, restricted by differences in implementation and use in different contexts, organisational 

factors (such as available staffing and resources), and data collection methods. Measuring perceived effectiveness 

of interventions is also a way of circumventing the above limitations for the purposes of identifying salient 

strategies nationally (Blendon et al., 2002). Perceived effectiveness - “the extent to which the intervention is 

perceived as likely to achieve its purpose” (Sekhon et al., 2017), can indicate levels of support, acceptability and 

scepticism towards adopting recommended interventions irrespective of current intervention use (Rosen et al., 

2005). Insights of perceived effectiveness from healthcare professionals can be used to garner support for the 

wider implementation of interventions and focus national insulin improvement efforts.  

There is currently no tool to assess the perceived effectiveness of inpatient insulin prescribing safety 

interventions. An opportunity therefore exists to conduct research that helps us to understand healthcare 

professionals’ perceptions of effectiveness regarding a range of inpatient insulin prescribing practice 

interventions.  This review has enabled the identification of a range of interventions used globally to help improve 

inpatient insulin prescribing practice, providing a good foundation on which to base the design of original research 

and associated tools. 
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2.7 Summary 
 

Evidence-based interventions are required to help tackle the problem of insulin prescription errors that have the 

potential to cause serious harm. Interventions that are sensitive to the local context and designed to increase 

adherence to insulin prescribing guidelines are associated with a reduction in insulin prescribing errors. The use 

of multiple interventions involving various stakeholders at different institutional levels may help to reduce insulin 

prescription errors. The lack of UK-based studies on insulin prescription error reduction and intervention use 

prompts the design of original research to investigate insulin prescribing practice and intervention use further in 

a UK context. The next chapter describes the methodology and methods used in this research. 
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Chapter 3: Methodology and Methods 
 

 

This chapter discusses and justifies the approach, study design, and methods used to address the research 

questions outlined in Chapter 2. This chapter includes the following: 

• Methodology and research design. 

• Patient public involvement and participatory health research approach. 

• Study methods, including research ethics and governance. 

 

3.1 Methodology and design 

 

The processes involved in insulin prescribing, and the use of interventions that aim to make these safer, were 

shown in Chapter 1 to be inherently complex. The best way of understanding how to make insulin prescribing 

safer should therefore seek to consider multiple perspectives as well as to explore the context in which they are 

situated. As the need for this research has arisen in response to a current, real-world problem impacting patient 

safety, and concerns practical solutions to be implemented, it sits within a pragmatic paradigm. This is where the 

choice of methodologies is directed by their ability and appropriateness to answer the research questions 

(Creswell & Clark, 2017, p41). 

The methodology chosen also reflects the philosophical, ontological, and epistemological positionality of the 

researcher. This positionality aligns with that of critical realism, as described by Bhaskar and Sayer  (Bhaskar, 1997; 

R. A. Sayer, 2000), which is grounded in way of understanding society that proposes the existence of a reality that 

exists independent of our thoughts about it, or our observations of it. This reality exists in layers. Only the surface 

layer of reality comprises observable events; underneath there are additional layers that are not directly 

perceivable, and we are unable to empirically capture their essence. These deeper layers contain mechanisms, or 

causal forces (such as motives and interests) that produce reality at the empirical (observable) level (Bhaskar, 

1997; Jagosh, 2019). 

Critical realists argue that while interpretative understanding is an important and necessary feature of any social 

science, there is also scope for causal explanation (Bhaskar, 1997). Critical realism thus sits between positivism 

and constructivism as it searches for the alignment between reality and our constructions of reality, and therefore 

lends itself to a relativist epistemology. This is particularly characteristic of the scientific realism described by 

Pawson and Tilley (1997), Sayer (2000), and Miles and Huberman (1994), who argue that:  

“social phenomena exist not only in the mind but also in the objective world, and that some lawful and 
reasonably stable relationships are to be found among them.” (Miles and Huberman, 1994, p4.).   
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3.1.1 Mixed methods research 

 

Mixed methods research design is an approach that involves the collection, analysis and integration of 

both quantitative and qualitative data in such a way as to provide a better understanding of a research 

problem than either approach would achieve in isolation (Creswell & Clark, 2017). Originating as a 

“distinct and self-conscious strategy” in the 1980s-1990s (J. A. Maxwell, Chmiel, & Rogers, 2015), mixed 

methods research is an evolving methodology that has gained traction in healthcare services and clinical 

pharmacy research in recent years due to its advantages over mono-method approaches, particularly 

relating to the study of complex systems and patient-centred care  (Hadi & Closs, 2016; Mertens, 2018). 

There are multiple definitions of mixed methods research, along with variations in underpinning 

paradigms, ranging from that which is essentially constructivist in nature to that which is positivist 

(Teddlie & Tashakkori, 2009). In keeping with the critical realist position of the researcher, it is assumed 

that both types of data can be integrated in a single paradigmatic position, as proposed by Hall (in Lê & 

Lê, 2013). This position is important for both the design and the criteria on which the quality of the study 

is judged. The mixed methods research study design is described below. 

 

Mixed methods study design 

 

The types of mixed methods studies may be categorised based on the timing, interaction and dominance 

of each component of the study (Creswell & Clark, 2017). These include designs whereby qualitative and 

quantitative components are conducted simultaneously (convergent parallel design), separately 

(explanatory sequential or exploratory sequential designs) or where one component is subsidiary to 

another (embedded design).  

This study follows an explanatory sequential design, where the quantitative data is collected and analysed 

prior to the qualitative data collection and analysis. The quantitative phase provides a general 

understanding of the research problem and helps to answer descriptive questions about insulin 

prescribing processes and interventions. The qualitative data and their analysis help to refine and explain 

the findings of the quantitative component by exploring participants’ views in more depth (Ivankova, 

Creswell, & Stick, 2006).  Notwithstanding the strength of this approach, this design is time-intensive and 

requires the researcher to be familiar in the use of both quantitative and qualitative techniques. A visual 

model for the mixed methods study design is given in Figure 3.2.  
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quantitative study inform the data collection in the qualitative study. The results from the survey inform 

the development of the interview guide for the qualitative study, such that the results of interest can be 

explored in greater depth with participants. A variety of participants were included to represent a variety 

of hospitals, based on organisational characteristics included in the quantitative phase (e.g. presence of 

diabetes pharmacist at the trust). Data integration at the interpretation level in this study involves a 

narrative approach that reports both types of data in a staged way, where quantitative results were 

reported first, followed by qualitative results (Fetters, Curry, & Creswell, 2013). If any conflicting findings 

were found between the quantitative and qualitative studies, these would be discussed in the respective 

chapters. The results from both phases were then discussed together in Chapter 7, enabling a robust and 

meaningful treatment of the research questions. The use of alternative data integration approaches that 

employ quantification of qualitative data, or use qualitative data to verify, dispute or corroborate 

quantitative data was rejected for this study on the basis that they would not have been epistemologically 

consistent and would not serve to answer the research questions. 

Critical reflections on the findings from the mixed methods directed the design of the subsequent realist 

synthesis. The focus on a single intervention of significant importance for patients, staff, and 

policymakers, as well as the study participants, facilitates a greater in-depth exploration and examination 

of detailed organisational and contextual factors that impact the outcomes of the intervention. This 

enables the generation of meaningful knowledge regarding a complex and socially contingent 

intervention that operates in an open system where multiple, diverse healthcare professionals and 

patients are involved. 

 

3.1.2 Realist Synthesis 
 

“Interventions are theories incarnate.” – Pawson and Tilley (1997) 

Realist synthesis (otherwise known as realist review) is a theory-driven methodology grounded in the 

principals of scientific realism, that is concerned with generating an in-depth understanding of an 

intervention’s architecture and the context in which it produces certain outcomes. A realist perspective 

would argue that an intervention does not simply produce an outcome with an effect size. Instead, it 

alerts context1 (e.g. making resources available) that triggers mechanisms that exist in the deeper layers 

of reality (e.g. trust between patients and pharmacists) which produce both intended and unintended 

 
1 It should be noted that in realist terms, context refers to specific elements in the backdrop of an intervention, such as 
cultural norms and environments in which the intervention is implemented, rather than the overall setting (e.g. a large 
teaching hospital). 
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Realist synthesis aims to understand the mechanisms and contexts behind how interventions produce 

positive and negative outcomes. Much of this information arises from analysis of narrative information or 

qualitative data. Pawson advocates inclusion of a wide range of evidence sources with which to conduct 

realist synthesis (Pawson 2006). These include opinion, unpublished service evaluation and stakeholder 

views. This has been met with criticism by Dixon-Woods et. al. who posit that treating all types of evidence 

equally can challenge the robustness of the theory generated (Dixon-Woods, Agarwal, Jones, Young, & 

Sutton, 2005).  The quality of the data included are, however, assessed as part of the process of realist 

synthesis, albeit using different criteria than in systematic reviews. This will be discussed further in 

Chapter 6. 

Another criticism of realist synthesis is the operational challenge that is posed, both intellectually and 

practically, with identifying and differentiating between contexts and mechanisms and thus developing 

context-mechanism-outcome configurations (CMOCs). Porter (2015) suggests that the confusion 

between contexts and mechanisms can undermine the explanatory clarity of realist research.  

Finally, the way realist synthesis is conducted does not lend itself to reproducibility in the same way as 

traditional systematic reviews and is not conductive to rigid protocol-driven approaches. The dependence 

on the individual researcher’s ability to be reflective and explicit may also be problematic for some critics. 

However, conducting a realist synthesis felt like a natural progression for the trajectory of the research. 

It also  fits well with the participatory health research approach that has been adopted throughout this 

work. This approach is explained in more detail below. 

 

3.2 Participatory approach 

 

The involvement of patients and the public in the design, conduct and dissemination of research is strongly 

encouraged as best practice in clinical and health services research (Gray-Burrows et al., 2018).  Patient and public 

involvement (PPI) in research helps to improve the quality, relevance and impact of research, particularly when it 

involves interventions or services that are designed to improve patient outcomes (Tomlinson et al., 2019). Patient 

public involvement enables research to focus on issues that matter most to patients (and hence more likely to 

have beneficial impacts), helps to widen accessibility of study materials, and broadens the sphere of dissemination 

(Baxter et al., 2016; Gray-Burrows et al., 2018; Ocloo & Matthews, 2016). Patients involved in PPI have reported 

to feel more empowered to share their experiences whilst directly influencing change, and to contribute to society 

in a positive way (Wilson et al., 2015).  

The involvement of PPI in the research in this study seeks to a embody participatory health research approach, 

whereby the knowledge and action gap is bridged by undertaking the enquiry with those affected by the issues 
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the research, patients and healthcare professionals involved in the research process (not as participants) are referred 

to collectively as ‘stakeholders’. 

The above section has outlined the overall design, methodology and approach of the research, which is presented 

as two distinct but related studies. Details of the study methods employed in both the mixed methods study and 

the realist synthesis are explained below. 

 

3.3 Study methods 

 

This section describes the study methods of the two studies, including a brief justification of the methods used, 

how participants were sampled and recruited, and the processes for data collection and analysis.  

 

3.3.1 Mixed methods study 
 

The mixed methods study comprises a national cross-sectional postal and online survey and semi-structed 

follow-up telephone interviews with hospital pharmacist participants.  The details of the research conduct 

for the mixed methods study are outlined below: 

 

Quantitative component: Cross-sectional survey 

 

The purpose of the quantitative component to the mixed methods study was to describe current insulin 

prescribing processes and systems in UK hospitals, along with the range and uptake of interventions 

currently used to improve prescribing practice. This study was also designed to capture current opinion 

on intervention effectiveness from those who design, implement and evaluate interventions in practice.  

 

Justification of methods 

 

Cross-sectional studies are one of several observational approaches to investigate events or phenomena 

in a set population or time-period.  As inpatient prescribing processes are undergoing mandatory system-

level change across hospitals in the UK with the introduction of electronic prescribing and administration 

systems (see Chapter 1), a description and analysis of the current landscape of practice (and potential 

factors that may be associated with intervention implementation) would enable us to draw conclusions 
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3.3.2 Realist synthesis 
 

Justification of method 

 

The primary reason for conducting a realist synthesis of self-administration policies was its ability to 

explain how interventions work and in what context. Realist synthesis is explanatory and is sensitive 

enough to account for the complexity of the social world in which the intervention operates (Boaz 2002). 

The conclusions from the systematic review presented in Chapter 2, as well as the findings of the mixed 

methods study presented in Chapters 4-5, pointed to the need to consider these important contextual 

factors in the investigation of complex interventions. Realist synthesis provides an opportunity to analyse 

the effects of contextual influences on the function and outcomes of the intervention by extracting and 

evaluating theories that underpin the intervention (Pawson 2006). 

Realist synthesis compares how the intervention was supposed to function in relation to the empirical 

evidence regarding what happens in different situations along the lines of context-mechanism-outcomes. 

An analysis of the different contingencies that impact the intervention’s ability to produce the intended 

outcome then provides guidance to policymakers or practitioners with respect to resources or contexts 

required to trigger the mechanisms for the intervention to produce the intended outcomes. The result of 

a realist synthesis is not a simple answer (e.g. the intervention works) but instead, provides: 

“a rich, detailed and highly practical understanding of complex social interventions which is likely 
to be of much more use to them when planning and implementing programmes at a national, 
regional or local level.” (Pawson et al., 2005). 

 

The decision to focus the review on a single intervention was prompted by the need to carefully define 

and describe the intervention in-depth to review and theorise the way it functions to produce outcomes. 

A wider review of all insulin prescribing practice would not be practical or achievable due to the 

heterogenicity in the types of interventions and the degree to which they are socially contingent. The 

choice to focus on insulin self-administration policy interventions was directed by careful and collective 

reflection on the results of the mixed methods study with the stakeholder groups. The process of 

undertaking the realist synthesis is described below: 

 

Overview of process 

 

Realist synthesis is a non-linear, iterative process due to the nature of identifying, defining, and refining 

theory from the literature available about the intervention under study. The general process of 

undertaking realist synthesis, as described by Pawson et al  (Pawson et al., 2005), is shown in Figure 3.4. 



98 
 

2014b) and the study protocol was published in the PROSPERO registry prior to undertaking 

(CRD42020193351) (Bain, Jeffries, Kavanagh, & Babar, 2020). 

 

3.4 Summary  
 

This chapter discussed the approach, methodology and methods used for the original research in the thesis. A 

participatory health research approach is taken in this thesis to help increase the relevance of the research output 

for those whom it is intended and to help generate practice-informed evidence about the research topic.  

A mixed methods research methodology is used to enable us to gain a thorough  understanding of the research 

problem, and to enable the initial quantitative results to be explained by more in-depth qualitative data. Methods 

that are consistent with mixed methods within a critical realist paradigm are used to allow collection of data that 

can be meaningfully integrated together. Finally, a realist synthesis is conducted to further explain how an 

intervention works, for whom and in what circumstances. A single intervention is chosen for this purpose to allow 

a more meaningful and in-depth enquiry within the scope of the thesis. The selected intervention was chosen as 

a result of careful and collective reflection of the results of the mixed methods study with stakeholder groups. 

This allowed the research to follow a line of enquiry that was deemed most relevant to both patients and 

practitioners, in line with following a participatory health research approach. 

The next chapter presents the findings of the first phase of the mixed methods study, which is the national cross-

sectional survey of UK hospitals. 
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Chapter 4: Cross-sectional survey of insulin prescribing practice and 

interventions in UK hospitals 
 

 

This chapter presents the findings of the quantitative phase of the mixed methods study. This is the first phase of 

the explanatory sequential mixed methods study and precedes the qualitative stage (Chapter 5). This chapter 

includes the following: 

• Development of the questionnaire tool that describes inpatient insulin prescribing systems and 

intervention use in hospitals and measures their perceived effectiveness. 

• Findings from the national cross-sectional survey in which the tool was used. 

• Validation of the questionnaire tool. 

• Discussion of key findings. 

• Discussion of results with stakeholder groups and implications for the next study. 

 

4.1 Background 

 

The safe and appropriate prescribing of subcutaneous insulin in the hospital setting is an important and common 

goal, with various studies reporting on the implementation and effectiveness of interventions to help achieve this 

aim. It was evident from the systematic review in Chapter 2 that although some inpatient teams and researchers 

have documented the process and outcomes of improvement efforts, particularly in the US and Canada, reporting 

intervention use and effectiveness in the published literature is not commonplace in the UK. The use of the annual 

National Diabetes Inpatient Audit (NaDIA) in the UK is useful for tracking the self-reported use of a selection of 

nationally recommended initiatives (e.g. the insulin passport and combined glucose monitoring/diabetes drug 

charts), but information about how hospitals are prescribing insulin, and the extent of current interventions in 

use, is lacking. A detailed examination of insulin prescribing systems and error reduction strategies in current use 

is therefore needed to make recommendations about the implementation of interventions to reduce insulin 

prescription errors. 

The systematic review also demonstrated that comparing intervention effectiveness is restricted by several 

important factors that differ between organisations. These include how the intervention was implemented and 

used in different contexts, organisational factors (such as available staffing and resources), and methods used to 

collect data and evaluate interventions. Scientific methods seeking to establish intervention effectiveness with 

any certainty (such as randomised controlled trials) across organisations may also be unsuitable for evaluating 

complex interventions in the hospital setting due to the inability to control the significant number of ‘confounders’ 

existing in open and complex hospital systems. 
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4.2 Questionnaire development 
 

Validated survey tools to measure patient perceptions of insulin use are reported in the literature (Anderson et 

al., 2004; Moock, Hessel, Ziegeler, Kubiak, & Kohlmann, 2010; Snoek, Skovlund, & Pouwer, 2007). However, no 

such tool exists to measure the service-provider use or perception of effectiveness of insulin prescribing 

interventions in the hospital setting. Therefore, it was necessary to develop, use and validate a tool to understand 

healthcare professionals’ perceived effectiveness of a range of insulin prescribing safety strategies.  

The results of the systematic review of the literature regarding insulin intervention effectiveness (presented in 

Chapter 2) provided the basis for many of the items included in the questionnaire. This was supplemented by the 

researcher’s and supervisor’s knowledge of current practice and potential influencing factors (e.g. the presence 

of a diabetes pharmacist, or specialist diabetes service provision at the trust). The questionnaire included both 

system-level interventions and prescriber-orientated interventions, including prescribing system functions, 

guidelines, policy, restrictive measures (such as hard limits on electronic prescribing programs), provider 

education, and decision support tools. 

The Lay Advice for Diabetes and Endocrine Research (LADDER) panel were consulted throughout the 

conceptualisation and design of the questionnaire, and items regarded as very important for people with diabetes 

were included in the tool (e.g. self-administration and self-management policies). Additional input from the multi-

disciplinary diabetes inpatient group at the host trust (including consultant diabetologists, registrars, diabetes 

specialist nurses and pharmacists) enabled representation of the views of a range of professions involved in insulin 

safety. 

The questionnaire was developed according to good practice guidance, paying attention to elements of design 

such as layout, brevity, use of language, clarity of questions and the appropriateness of response formats  (Burns 

et al., 2008; Dillman, Smyth, & Christian, 2014; Kelley, Clark, Brown, & Sitzia, 2003). A cover letter was sent with 

the postal questionnaires, which were printed on good quality stationary including departmental headers and the 

researcher’s signature to help increase credibility (see Appendix 4 and 5). These stated the objective of the survey 

an explanation as to why they were selected as potential respondents. Cover letters were personalised with the 

recipient’s name to help increase response rate. Estimates of time taken to complete the survey were included in 

the cover letter, along with an affirmation that the recipient’s participation is imperative to the success of the 

survey (Kelley et al., 2003). 

The questionnaire had five sections: hospital demographics (section A), functionality of electronic prescribing 

systems with respect to subcutaneous insulin (section B), paper prescribing of insulin (section C), strategies for 

insulin error reduction (section D) and respondent’s opinions on the effectiveness of error reduction strategies 

(section E). In sections A to D, respondents selected ‘yes’, ‘no’ or ‘unsure’ to the use of system functions and 
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strategies identified from the systematic review and experience of current practice. An open question allowed 

respondents to describe any additional initiatives in use that were not included in the list.  

In section E, a 5-point Likert scale was used to determine how effective each intervention was perceived to be (or 

could be, in the case where it was not currently used in their organisation) on a scale of 1 (not effective) to 5 (very 

effective). Respondents were not asked to explicitly to base their answers on objective local data due to the 

expected heterogeneity in practice and available measures across hospitals. If respondents used insulin 

prescribing interventions that were not included on the list, they could describe these in an open-ended question 

and indicate how effective they were perceived to be on the Likert scale. This enabled the description of a broader 

range of currently used interventions that could be used in future iterations of the questionnaire.  

 

4.2.1 Pre-testing, sensibility testing, and piloting  
 

The purpose of pre-testing and piloting is to review and revise questions according to whether 

respondents interpreted questions in a consistent manner as intended by the researcher (Collins, 2003). 

The tool was pre-tested with four very experienced specialist diabetes pharmacists from four separate 

acute NHS hospital trusts in England, as well as three members of the research supervisory team and a 

peer-doctoral researcher at the university. The pharmacists were recruited via the researcher’s 

professional network and were thought to be representative of the target population. The respondents’ 

comprehension of the items may impact the quality of the questionnaire data, therefore these 

pharmacists and academics were asked to judge the appropriateness of each included question, as well 

as their salience and relevance.  

The pharmacists were also asked to comment on how comprehensive the tool was, and well they thought 

it addressed the research objective. This was done through individual verbal interviews and written 

feedback via email. Decisions were made to either accept the original question and meaning, change the 

question or eliminate it altogether.  

Following this process, the tool was re-presented and piloted with the four pharmacists who were 

representative of the sample population, as well as two additional student-researchers. They were asked 

to examine the tool with respect to its relevance, flow, arrangement, and administrative ease. Any 

redundant or unclear question stems, items or responses were identified. They were also asked to time 

how long it took to complete the questionnaire, such that a realistic timeframe could be stated on the 

cover sheet for participants. A summary of the changes made following pre-testing, sensibility testing and 

piloting is presented in Table 4.1. 
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4.3 Questionnaire use 
 

This section describes the use of the questionnaire tool as part of a national cross-sectional survey of NHS 

hospitals. The whole population of 175 NHS hospitals across the UK were sent a paper copy of the survey, which 

was addressed to the chief pharmacist, (or diabetes pharmacist/medicines safety officer if known). Follow-up 

electronic surveys were sent out via professional networks to increase response rate. The following results pertain 

to both the paper and online responses received from participants. 

 

4.3.1 Respondent demographics 
 

After excluding duplicate or incomplete responses, 95 NHS hospital trusts (54% of 175 organisations) were 

Included in the final analysis; 55 (58%) from initial postal responses and an additional 40 (42%) after online 

follow-up. These included 82 out of 150 hospital Trusts in England (55%), 5 out of 6 hospital health boards 

Figure 4.1: map representing geographical locations of survey respondents' hospital organisations across 
England, Wales, Scotland, and Northern Ireland (n=95) 
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in Wales (83%), 3 out of 14 health boards from Scotland (21%) and 5 out of 5 health and social care trusts 

from Northern Ireland (100%) (see Figure 4.1).  

 

Section A of the questionnaire pertained to self-reported demographic information. Most of the 95 

respondents represented teaching hospitals (42%) or district general hospitals (40%), with between 200-

500 (35%) or 501-1000 (40%) inpatient beds. Eighty-one (85%) organisations provided a specialist diabetes 

service, but only 28 (29%) employed a specialist diabetes pharmacist. An additional 27 (28%) organisations 

were able to describe a pharmacist who was overseeing diabetes care, but there was a wide range in their 

availability and experience (ranging from a part-time newly qualified junior pharmacist to a full-time 

consultant pharmacist).  

 

4.3.2 Prescribing system use 
 

The systems used to prescribe subcutaneous insulin were described by respondents’ answers to sections 

B and C, which pertained to electronic and paper prescribing systems, respectively. A summary of the 

findings with respect to systems use is outlined in Figure 4.2. The results pertaining to electronic and 

paper prescribing are discussed further below. 
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19 out of 28 (68%) district general hospitals. Only 1 out of 5 (20%) community hospitals used a dedicated 

insulin prescribing chart. The remainder prescribed insulin on the normal paper medication chart. 

Most charts were designed to reduce prescribing errors by pre-printing ‘units’ on the chart (n = 30, 79%) 

and associated insulin doses with mealtimes (n=27, 71%). Many charts also included a STAT dose section 

(n=21, 55%) and the ability to prescribe a dose range for those who were carbohydrate counting (n=22, 

58%). Other features were less common, such as the inclusion of pre-printed devices (n=11, 29%) to 

prompt consideration of this often-neglected element of the inpatient insulin prescription. Most charts 

contained a blood glucose monitoring section to aid management (n=29, 76%) but fewer contained both 

a monitoring section along with organisation-specific management guidelines (n=17, 5%). Fourteen trusts 

(25%) had dedicated paper charts for prescribing continuous subcutaneous insulin pumps. 

 

4.3.3 Use of insulin prescribing practice interventions 
 

Section D of the survey pertained to the use of insulin prescribing practice interventions that were 

designed to reduce insulin prescription errors. An average of 9.0 (SD = 3.1) interventions were used in 

hospitals to improve insulin prescribing safety, ranging from 2 (one medium-sized mental health teaching 

hospital in England) to 16 (one large teaching hospital in England). The null hypothesis was that there was 

no association between hospital characteristics (e.g. hospital type, size) and the number of insulin 

prescribing practice interventions used at the organisation. The type of hospital did not show a statistically 

significant association with the mean number of interventions used (9.5 (SD = 3.4) for teaching hospitals 

vs. 8.9 (SD = 2.6) for district general hospitals (p = 0.42)), but the presence of a specialist diabetes 

pharmacist did (10.6 (SD = 3.1) with a pharmacist vs. 8.3 (SD = 3.0) without (p = 0.002)). Interventions 

used by respondents were categorised into intervention types a priori as per the systematic review results 

in Chapter 2, and are presented in Figure 4.5. Table 4.2 presents data further categorised by hospital type 

and includes data on prescribing system use. 
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4.3.4 Perceived effectiveness of interventions 
 

Section E was designed to assess perceived effectiveness of interventions to improve insulin prescribing 

safety. To do this, respondents were asked to rate the interventions included as questionnaire items in 

section D using a 5-point Likert scale, with 5 being extremely effective and 1 being not effective. As 3 

respondents who completed sections A-D did not complete section E, this section starts by describing the 

demographics of respondents who completed this section. This is followed by presentation of the 

descriptive analyses related to perceived effectiveness, and results of the survey validation. 

 

Respondent demographics 

 

After excluding missing responses from 3 hospitals for section E, data from a total of 92 organisations 

were eligible for analysis. Responses were received from 79 out of 150 (53%) English hospital trusts, 5 out 

of 6 (83%) health boards in Wales, 3 out of 14 (21%) health boards in Scotland, and all 5 trusts in Northern 

Ireland (100%). Most of the 92 respondents were from teaching hospitals (n=39, 42%) or district general 

hospitals (n=37, 40%) and provided specialist inpatient diabetes services (n=79, 86%).  

 

Descriptive analyses 

 

The highest overall mean score for perceived effectiveness was achieved for outreach team review (4.26 

out of 5), followed by mandatory education on insulin safety for clinical staff (4.15), and local guidelines 

on managing hypoglycaemia (4.09). Modest scores were reported for electronic prescribing (3.87) and 

dedicated insulin prescribing charts (3.76). The lowest scoring strategies included the insulin passport 

(2.80) and the use of dedicated insulin order forms for dispensing (2.65). The mean scores for perceived 

effectiveness of all insulin prescribing safety interventions included in the questionnaire are presented in 

Table 4.4 in descending order of overall score. 
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respondents. Figure 4.7 shows the percentage of organisations who classed each intervention as “very 

effective” (4 or 5 on the Likert scale). 

 

Respondents were given the opportunity to rate the perceived effectiveness of any additional 

interventions they had described (i.e. in Table 4.3) using a 5-point Likert scale. Highly rated additional self-

reported interventions included pharmacist-delivered insulin prescribing feedback, pharmacy-led self-

administration assessment, the use of prioritisation software to enable pharmacist review of insulin 

prescriptions and brand name only prescribing of insulin (all scored 5 out of 5). The lowest rated additional 

interventions included non-mandatory insulin e-learning and insulin resource folders (both scored 2 out 

of 5). 

 

4.4 Questionnaire validation 
 

The questionnaire underwent face validity and content validity testing, as well internal consistency reliability 

testing. Score distributions across a priori intervention categories (depicted in Figure 4.5) were also examined. 

These are described below and discussed further as part of the research quality assessment in Chapter 7. 

 

Figure 4.7: Percentage of respondents who consider interventions to be “very effective” for promoting insulin prescribing safety in hospital 
(score 4 or 5 on the 5-point Likert scale). Blue bars represent overall %. Green bars represent % of respondents who use that intervention in 
their organisations; Grey bars represent the % of respondents who do not use that intervention in their organisation. 
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4.4.1 Face validity and content validity 
 

Face validity addresses the issue of whether the questionnaire apparently has validity for survey 

participants and helps to ensure that the tool measures what it intends to measure (Rubio et al., 2003). 

In this study, face validity was determined qualitatively using respondents and experts’ viewpoints during 

pre-testing, sensibility testing and piloting of the tool. This process was described in section 4.2. As a 

result of face validity testing some items were changed and added but no items were completely 

discarded.  

Content validity seeks to determine whether questionnaire content accurately assesses all fundamental 

aspects of the topic, and is best performed with at least 3 content experts  (Burns et al., 2008; Rubio et 

al., 2003). Qualitative content validity was incorporated into the tool development process outlined in 

section 4.2. In this process the recommendations of the four experts (who were also target respondents) 

were adopted on use of item wording and using explanations where needed.  

In addition, the panel of 4 very experienced specialist diabetes pharmacists that represented the target 

population was asked to score individual items on the questionnaire to specify if it is necessary with a 

three-degree range of either “essential”, “useful, but not essential”, or “not useful”. All 22 items included 

in the questionnaire were regarded as “essential” or “useful, but not essential” by panellists (see Table 

4.5).  

Their opinions on the relevancy of items used in the tool were also quantified using the calculated level 

of inter-rater agreement using Fleiss Kappa (as there were more than 2 raters). This allowed quantification 

of agreement using a method that adjusts for chance agreement (Wynd, Schmidt, & Schaefer, 2003). As 

all items were either fair or excellent, it was considered appropriate that all 22 items could be retained in 

future iterations of the questionnaire.  
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Limitations on number of insulins/devices available to order as 
ward stock          

2 2 0 40 

Restrictions on ordering of concentrated (200-500 units/ml) insulin                                       2 2 0 40 

Additional validation of 'high doses' of prescribed insulin before 
dispensing (e.g. over 50 units) 

3 1 0 50 

 

4.4.2 Reliability 
 

Reliability testing was undertaken with assessment of the internal consistency of the questionnaire. This 

was estimated using Cronbach’s alpha (α), and examination of score distributions across a priori 

intervention categories. The Cronbach’s alpha value of the overall questionnaire tool (n = 58 items) was 

0.92 indicating very good reliability. Individual item analysis showed respondents tended to answer all 

items, and the median response rate per item was 99% (range 84%-100%).   

As sections A-D pertained to demographic and binary responses, reliability testing was limited. Section E 

contained the Likert scale responses (n = 22 items), allowing additional reliability testing to be undertaken. 

For this section, the Cronbach’s alpha value was 0.87, indicating good reliability (see Table 4.6). The Fleiss 

Kappa value for this section was also calculated using the data retrieved from the content validity test in 

Table 4.5 (0.35) indicating that there was fair inter-rater agreement (Landis & Koch, 1977). 

Table 4.6: Descriptive statistics for the questionnaire (section E) 

 

 

 

 

 

 

 

 

 

 

 

Items Value 

Score, Mean (SD) 82 (10.7) 

Score, Median 83 

25th Percentile Score 74 

50th Percentile (Median Score) 83 

75th Percentile Score 89 

Possible Score Range 22-110 

Actual Score Range 52-109 

Alpha Reliability Coefficient (22 items) 0.87 
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4.5 Discussion of key findings 
 

This is the first survey to focus on subcutaneous insulin prescribing system functionality and safety interventions 

in NHS hospitals. The results describe the current use of a range of interventions to improve insulin prescribing 

safety in hospitals, and highlight potential opportunities for safety features to be incorporated in both electronic 

and non-electronic prescribing systems. In describing the current practice, an important context is provided for 

those seeking to design, develop or improve interventions to increase insulin safety. 

The use of inpatient electronic prescribing systems in English hospitals (particularly teaching hospitals) seems to 

be increasing in line with recommendations from the NHS Long Term Plan (NHS England, 2019). The results show 

greater uptake of electronic prescribing in the UK than in previous studies (McLeod et al., 2014; NHS Digital, 2019), 

but progress remains slow, with more than half of organisations using a combination of both electronic prescribing 

and paper-based systems, potentially threatening patient safety (Z. Ahmed et al., 2016).  

Where electronic prescribing is used to prescribe insulin, the variation in system functionality reflects the wide 

range of different systems in current use (Mozaffar et al., 2014). This may impact the extent to which electronic 

prescribing can contribute to insulin prescription error reduction. For example, results show that many electronic 

prescribing systems do not incorporate various error-prevention features that were identified in the systematic 

review (such as clinical support tools, order sets, and high-dose alerts). In light of the current drive to implement 

electronic prescribing across all hospitals, results emphasise the need to carefully design and implement these 

systems in such a way that the potential benefits on insulin prescribing safety can be maximised, and the 

shortcomings, such as any negative impacts on healthcare professional working practices, can be minimised 

(Mohsin-Shaikh et al., 2019).  

The modest rating respondents gave for the perceived effectiveness of electronic prescribing would benefit from 

further explanation, particularly considering the impetus for increased uptake of electronic prescribing system 

use in NHS hospitals. The lack of evidence for electronic prescribing systems in terms of insulin prescription error 

reduction, and the higher perceived effectiveness score given by respondents who are using paper-based systems, 

further contributes to the need to explore this intervention further in future studies. 

Results also show a variation in paper-based insulin prescribing, with around one third of hospitals not using a 

dedicated inpatient subcutaneous insulin chart, and some charts not including some of the beneficial safety 

features identified in the systematic review (e.g. pre-printing of units). Although insulin prescription charts has 

been nationally promoted on account of their ability to reduce insulin errors (U. Dashora et al., 2015), respondents 

only gave this intervention a modest rating for perceived effectiveness. This may also be due to the lack of use of 

beneficial features of the charts; further exploration of the use of this intervention may help to explain this result. 

There was a wide variation in the use of interventions to improve insulin prescribing practice across UK hospitals; 

a much greater number of interventions were found to be in use than had been identified in the systematic review. 
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Despite results allowing us to identify interventions that are perceived to be more effective than others in general, 

both the standard deviations and the max/min scores for individual items indicate that opinion varied 

considerably amongst respondents. This provides support to the conclusions of the systematic review presented 

in Chapter 2, suggesting that several factors may influence intervention effectiveness across different 

organisations. In order to identify and explain factors that may influence perceived effectiveness of interventions, 

which may include various social, behavioural and organisational mechanisms, methods that look beyond 

establishing linear causality should be used (Greenhalgh & Papoutsi, 2018).  The use of semi-structured interviews 

with survey participants would be an appropriate method to help explain the salient results of the survey outlined 

above. 

 

4.6 Stakeholder group discussions 
 

The above results were presented to the Lay Advice on Diabetes and Endocrine Research (LADDER) panel and 

multidisciplinary inpatient diabetes team for discussion. Prior to the LADDER panel meeting, a lay summary of the 

survey results was circulated and a number of questions were asked of the panel regarding the results. During the 

meeting, the results were verbally and visually presented and the questions were discussed amongst the group. 

This allowed the researcher to interpret the results from a different point of view and to direct the focus of the 

next study in such a way that would be most beneficial for people with diabetes. These questions, along with the 

written responses from the circulated minutes following the meeting, are included in Box 4.1. 

Box 4.1: Questions asked of the LADDER panel after presenting the survey results, and a summary of answers. 

How do you think the results might impact people with diabetes?  

• Panel found the results frightening. Members felt that they would not want to give over their insulin 
when staying in hospital as they would not trust the correct management of their own insulin levels. 
Group agrees self-administration is the way forward .The panel noted security for medications is also 
a big issue. They would want a policy allowing them to manage their own insulin but also a security 
box at the bed side to ensure insulin was not stolen.  

Are there any results you find particularly interesting or feel should be emphasised? 

• Panel agreed self-administration should be emphasised as a solution to minimise errors. 
 

Are there any ways you might interpret the results that haven’t been mentioned? 

• None noted. 

Where do you think the research should go from here? 

• The panel agrees that the next stage would be to look at self-management policies. With alternatives 
in place when self-administration is not possible. Education of nurses and doctors is another key point. 
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Discussion of the survey results with the multidisciplinary inpatient diabetes team – incorporating consultant 

diabetologists, registrars, diabetes inpatient specialist nurses and pharmacists – centred more around provision 

of evidence for implementing interventions in the inpatient setting. Members prioritised the generation of data 

to prove intervention effectiveness in practice, such as a reduction in insulin errors or improvement in the number 

of ‘good diabetes days’ with self-administration policies, for example in hospitals that use the policy compared to 

those that do not. They were also interested in various process and patient-orientated outcomes of organisations 

using electronic prescribing systems for insulin compared with those that used paper prescriptions. 

As a result of the discussions with the LADDER panel and the inpatient diabetes group, it was decided that semi-

structured interviews with participants should include questions on self-administration policies and insulin 

prescribing systems, as these were of particular interest to patients with diabetes and multidisciplinary inpatient 

teams, respectively. The qualitative study should also seek to provide evidence for generative mechanisms that 

lead to intervention success/failure in such a way that can help to discriminate between hospitals that use the 

intervention and those that do not. These reflections were taken forward and helped to design the conduct of the 

qualitative interview study, which is reported in the next chapter.  

 
 

4.7 Summary 
 

Effective strategies to improve insulin prescribing quality are needed to reduce harmful and costly insulin 

prescription errors for people with diabetes in hospital. With the use of a validated, cross-sectional survey tool, 

we have described the current systems in use to prescribe insulin in NHS hospitals, as well as the uptake and 

perceived effectiveness of interventions to help improve insulin prescribing safety across a wide range of hospitals 

throughout the UK.  

Inpatient electronic prescribing is increasing, but there are significant differences in the functionality of systems 

to optimise insulin prescribing safety. The use of insulin prescribing charts is also variable, as are the features 

included in their design to help prevent insulin prescription errors. There is a wide variation in the uptake of 

interventions to help improve insulin prescribing quality, including those that are promoted by national bodies 

such as NICE and the JBDS. 

Interventions that are regarded as effective by a large sample of hospitals were identified, such as outreach team 

review, mandatory insulin education, local guidelines and specific insulin self-administration policies. The insulin 

passport was not perceived to be effective and is not used by most hospitals. The range of scores received from 

respondents indicate that perception of intervention effectiveness is likely to be dependent on organisational 

context. Perceived effectiveness was positively associated with current use for many interventions, except for the 

insulin passport, electronic prescribing, or self-administration policies.  It is recognised that intervention design 
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Chapter 5: A qualitative study exploring insulin prescribing safety 

interventions in the hospital setting 
 

 

This chapter presents the findings of the qualitative phase of the mixed methods study, and includes the 

following: 

• The development of a semi-structured interview guide to analyse the experiences and opinions of 

hospital pharmacists involved in the design, implementation and evaluation of insulin prescribing 

practice interventions in the UK hospital setting. 

• Presentation of the themes identified from the reflexive thematic analysis of qualitative data. 

• The application of the Systems Engineering Initiative for Patient Safety (SEIPS) human factors work 

systems model to the findings. 

• The additional categorisation and analysis of coded data according to intervention use for selected 

interventions. 

• Discussion of key findings. 

• Discussion of results with stakeholder groups and implications for the next study. 
 

 

5.1 Introduction 
 

We have seen from the previous chapter that there are a wide variety of insulin prescribing systems and 

interventions being used across NHS hospital organisations in the United Kingdom, including those currently 

recommended by NICE. Despite this, it is clear that some interventions were perceived to be more effective than 

others; for example the use of outreach team review, mandatory insulin safety training, and guidelines scored 

much higher than the insulin passport and dedicated insulin order forms for dispensing. Some interventions were 

perceived to be more effective by participants from organisations where that intervention was not in use, for 

example insulin self-administration policies, the insulin passport and electronic prescribing systems.  

Results in the previous chapter indicated that perceived effectiveness of insulin prescribing practice interventions 

is likely to depend on various contextual factors. These may include social, behavioural and organisation factors 

such as prior exposure, experience, and implementation success of the intervention. Exposing and exploring these 

contextual factors, barriers, and facilitators to intervention success or failure would help to explain and expand 

on these results, and provide recommendations for the benefit of improving insulin safety in the hospital setting.  

In Chapter 1 we were introduced to the whole systems nature of insulin prescribing practice interventions, and 

the idea that complex organisational and social factors can significantly influence the success of their 
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5.2 Interview guide development and pilot interviews 
 

The interview guide was developed to include a series of questions to guide conversations with the participant 

(see Appendix 10). It was designed around the research questions and was developed around good practice 

guidance (Braun & Clarke, 2013; Grbich, 1998; N. King et al., 2019; Ogden & Cornwell, 2010). The content was 

informed by critical and collective reflections on the systematic review and survey findings with the patient public 

involvement groups, and included specific topics of particular interest, such as insulin self-administration policies 

and electronic prescribing.  

Questions were designed to be mostly open, positive and framed in the present tense. This was to generate rich 

data and prompt a fluid discussion of the salient results of the survey, whilst allowing participants sufficient room 

to discuss areas of particular interest or priority for them. The interview guide aimed to allow the generation of 

detailed and contextually rich data from a variety of individuals representing a range of hospital organisations. To 

do this is needed to facilitate a flexible approach to interviewing, such that the researcher could respond 

appropriately to in-depth personal accounts with unplanned or spontaneous questions (Braun & Clarke, 2013, 

p79). 

Asking directly about insight and causation is said to produce especially rich data on these aspects, particularly 

later on in the interview (Ogden & Cornwell, 2010). A combination of descriptive and probing questions was 

therefore included in a logical and funnelling order, starting with more general, descriptive questions, and 

progressing to more in-depth issues. Descriptive questions enable the participant to talk about something they 

are familiar with and interested in, such as their life experience or expertise in a particular field (Grbich, 1998, 

p104). Starting the interviews with these types of questions helped to gain rapport and trust with the participant, 

which is a key component in interactive data collection (Braun & Clarke, 2013, p81). Subsequent questions 

explored participants’ perceptions and experiences with insulin prescribing practice interventions in the context 

of their organisations. Closing questions focused on the future hopes and concluding thoughts and allowed 

participants to raise relevant topics they feel may have been missing from the interview and add any final 

comments. 

Brief prompts were included in the interview guide for reference if the interviewee did not understand the 

question or required prompting to answer questions. Prompts were not extensively documented in the interview 

guide to keep the guide brief enough to use with ease during the interviews. The researcher conducting the 

interviews had prior experiential knowledge of the professional and organisational setting (pharmacy practice in 

secondary care) as well as the research topic, and the participants were all hospital pharmacists who had a 

working knowledge and the use of subject and profession-specific terminology. This facilitated a natural 

conversational style interview with the participants without the need for extensive prompts in the interview 

guide.  
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research) Checklist for qualitative studies (Tong, Sainsbury, & Craig, 2007). These guidelines are included in 

Appendix 11 and are discussed further in Chapter 7. 

 

5.3 Findings  
 

Individuals were interviewed remotely over the telephone between 12th September and 16th October 2019 using 

a conversational, semi-structured approach by the researcher, who introduced herself as a hospital pharmacist 

who has occupied a clinical academic role for the past few years and has an active interest in insulin safety. 

Interviews lasted between 24-46 minutes (average 35 minutes), with a total of 10.5 hours of interview data being 

obtained. Interviewees were made aware of the researcher’s occupation and gender prior to the interview from 

the email signature, and the reason for undertaking the research was outlined in the participant information 

leaflet prior to undertaking the interview.  

Further details about the researcher’s occupation were disclosed to some participants during the start of the 

interview on request to help build trust and rapport (e.g. one participant expressed interest in mix of research, 

practice and teaching involved in the researcher’s role at the start of the interview). All participants had previously 

completed the survey presented in Chapter 4; three participants were known to the researcher prior to the 

interview through professional networks or previous working relationships. There were no obvious power 

imbalances that was felt to impact the data collection, such as employee-employer or line-manager relationships, 

positions that were significantly more or less senior than the researcher. 

Pharmacists from a variety of backgrounds and representative organisations (see Table 5.1) expressed a clear and 

patterned set of ideas about insulin prescribing safety risks and interventions in the hospital setting. All 

participants were able to talk confidently and insightfully about the problems and potential solutions to insulin 

prescribing practice issues in their organisations, and were able to talk in-depth about the use and effectiveness 

of interventions to reduce insulin prescription errors. 
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Self-
administration 
of insulin in 
the inpatient 
setting is a 
problem worth 
solving 

Self-administration 
policies to promote the 
independence of people 
with diabetes in hospital 
are laudable and 
encouraged but are 
often difficult to 
implement. 

Assessment processes  
 
Attitudes to self-administration 
 
Communication  
 
Documentation 
 
Implementation 
 
Measuring success 
 
Self-administration is a risk 
 
Self-administration is encouraged 
 
Self-management 
 
Storage and disposal 
 
Suitability of patients 
 
Writing the policy 

“And for a whole 
multitude of those 
reasons, we're doing it 
very, very badly. So that if 
anyone's got - cracked it 
and got a really good way 
of doing it, then those are 
the kind of shared 
learning we would love to 
hear from.” – Male 
clinical pharmacist 
(managerial), Teaching 
Hospital, England (P9) 

 

The findings from each of the themes outlined in Table 5.2 are presented in detail below, on a theme-by-theme 

basis. Subthemes are incorporated into each theme but are not presented as section headings, to facilitate the 

overall flow of the narrative. 

 

5.3.1 Improving insulin prescribing practice is an important but ‘wicked’ problem 
 

Problems with insulin prescribing were described by all participants, and were mainly perceived as 

common, widespread, challenging, and recurrent: 

“Absolutely, it’s the number one drug in our hospital for harm-related incidents.” Female MSO 
and diabetes pharmacist, Teaching Hospital, England (P11) 

“So I think when we when we look at our incident reporting, we kind of seeing a whole load of 
trends coming through, but only sporadic ones for each and, and it's totally so across the board.” 
Male clinical pharmacist (managerial), Teaching Hospital, England (P9) 

“I don’t know. I mean, you know, there is no one fix. Otherwise we’d have done it.” – Female 
MSO, Teaching Hospital, England (P13) 

“Although we, you know, they've tried. And they will have, they will have, you know, bursts of 
intervention, if I can call it that where there is increased training, but then it lapses until 
something else bad happens.” –Male clinical pharmacist (managerial), DGH, Wales (P12) 
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“And does that collaboratively work at the minute? No, it doesn't. And so actually, you're moving 
the responsibility from prescribers to our nurses. And is that appropriate? I'm not entirely sure. 
But that’s something we're discussing at this level (interviewer: yes) at the minute. So I guess the 
chart is a challenge, now, at the minute.” - Female diabetes pharmacist, DGH, England (P18) 

“So for the past two years, I've been trying to introduce a specific guideline and drug chart. But I 
need the assistance of the pump teams like specialist nurses and stuff. Getting everyone to sit 
down together has been a bit of a problem. Because everyone is so busy. - Female diabetes 
pharmacist, Teaching Hospital, England (P5) 

 

One method of bringing the necessary stakeholders together to discuss insulin prescribing safety was 

described by participants as involvement in insulin safety groups. These groups existed either within or 

across organisations locally and were thought to be beneficial for facilitating the consideration of the 

multiplicity of systems, cultures and strategies needed to promote the safe use of insulin in hospitals: 

“There's a local MSOs group that's just been set up in the CCG area. And they're going to try and 
look at insulin safety across the patch… So we’re starting to look at it in a better than one trust 
organization kind of perspective.” – Male clinical pharmacist (managerial), Teaching Hospital, 
England (P9) 

“Obviously creating the insulin safety committee has sort of allowed us to focus more on it.” - 
Male diabetes pharmacist (managerial), Teaching Hospital, Northern Ireland (P8) 

“We also have as an offshoot of our medicines safety team we have an insulin safety group as 
well…. I think it meets monthly or bimonthly, but it focusses solely on insulin. Safe prescribing, 
administration, monitoring, diabetes issues in general... So the work with that group and 
medicines safety group and EPMA team sort of all pull together to try and make it as safe as 
possible, but still incidents that happen… But I think the output from that group in particular, 
tied in with the other stuff that’s gone on, we try to tighten it up as best we can.” – Male clinical 
pharmacist (managerial), Teaching Hospital, England (P7) 

 

The complex nature of insulin prescribing problems and improvement efforts outlined in this theme link 

to the next theme, which concerns the nature of insulin errors in hospital and the various factors that 

precipitate them. 

 

5.3.2 Prescribing insulin is regarded as scary and complex 
 

Insulin was often described by participants as a unique risk with respect to prescribing, with reference to 

complex drug-related, human, socio-cultural and system factors that threatened the safe prescribing of 

insulin: 

“And with insulin, it's probably, it's never one thing. It's never just the knowledge. Sometimes it's 
the environment or the circumstance at the time. And also sometimes it's, it's because there are 
competing demands maybe, which, which is a little bit different. So not necessarily the physical 
environment.” – Male managerial pharmacist, DGH, Wales (P12) 
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The support that specialist diabetes teams and increased numbers of prescribers can give junior doctors 

described by participants is included in more detail in the next theme.  

 

5.3.3 Insulin prescribing safety should be everyone's responsibility 
 

The increase in multidisciplinary specialist diabetes teams providing outreach support to clinical teams 

was regarded as a very positive intervention, and participants described the ‘strong presence’ of diabetes 

inpatient specialist nurses (DISNs, or DSNs) as impacting positively on patient care. 

“Exactly, so, that’s been quite useful actually to try and prevent errors in terms of hypos and 
hypers and as part of that as well sometimes we pick up on inappropriate insulin prescribing and 
that gets feedback to the team at that time as well” - Female clinical pharmacist, DGH, England 
(P1) 

Diabetes teams were also perceived as ‘victims of their own success’, overburdened, and overly relied 

upon to complete routine tasks: 

“So we have we obviously have a DSN team we have an in-reach team etcetera. but they can't 
see every single patient.” - Female diabetes pharmacist, Teaching hospital, England (P10) 

“Erm, you know, sort of, I think one of the things that diabetes nurses find very frustrating is the 
fact that they get called to do titrations of doses. When actually we have a policy online, which is 
really straightforward, it goes, it goes through step by step, is it basal bolus, is it mixed, you 
know, which one is out, which one do you want to change and it tells them exactly what to do. 
You know if it is this then change this dose by whatever percentage.  And yet it's just not done." - 
Female diabetes pharmacist, Teaching Hospital, England (P5) 

“Maybe the diabetes teams that are there realize now that in a way they're a victim of their own 
success, in that because they used to treat or work with the people with diabetes, everybody else 
left them alone. And then when you don't have them, things go really pear-shaped.” - Male 
diabetes pharmacist (managerial), Teaching Hospital, Northern Ireland (P8) 

 

Many participants felt that this over-reliance on specialist input was reflective of a general lack of 

responsibility for insulin management felt by non-specialist teams, which was described as something 

that risked patient safety: 

“And, you know, us as pharmacists, “oh we’ll leave it to the doctors, or we’ll leave it to the 

diabetes team, because we don't know any better ourselves”. Or, and the nursing staff they just 

follow the prescription and whatever is said and. You know, we've seen insulins being given at 

the wrong time for a week, and they've been having hypos and they still haven't responded and 

recognised that actually the reason they’ve been having hypos is because you’ve been giving it 

at night.” – Female MSO, Teaching hospital, England (P13) 

“And I think part of that is because for so long when the diabetes team has been embedded as 

“they’re the experts” and so a lot of staff on the ward don't take responsibility because they 

think, “oh, well, you get the diabetes nurse to sort it out”, or refer to them. So yeah, I think I 
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know, and if you can get a few people like that in it, and you generally tend to find that it 
actually works a lot better. Because it’s so straightforward then (laughs) you know?”– Male 
diabetes pharmacist (managerial), Teaching Hospital, Northern Ireland (P8) 

 
The idea of engagement and empowerment of non-specialist staff is also linked to the next theme, which 

involves the education and training of staff regarding the safe use of insulin and its importance in the 

management of diabetes. 

 

5.3.4 It is an important but uphill battle to educate staff on insulin prescribing safety 
 

A prominent shared opinion amongst participants was that, in general, prescribers lacked knowledge, 

understanding, confidence and experience with insulin, which participants described as a key risk factor 

with respect to insulin errors and suboptimal management: 

“And to be honest, the lack of knowledge and education is a massive gap for them… I just think 
education. Making them more confident. I think if we had confident prescribers, then there 
wouldn't be problems because they would be confident to prescribe the insulin which would be 
available for the patient.” – Female diabetes pharmacist, DGH, England (P18) 

“So yes, you can get the wrong drug prescribed. And we still see that. Because I think primarily, 
there's a lack of understanding in what they're prescribing.” - Female MSO, Teaching hospital, 
England (P13) 

“They luckily gave an underdose otherwise it would have been a ‘never event’. So, it’s that kind 
of thing, they just don't know what they're doing with it a little bit. Just that complete lack of 
experience in knowing what they should be doing, which is very worrying.” – Male MSO, MH 
Hospital, England (P15) 

 

Participants often cited the foundational, basic knowledge of diabetes management and insulin 

pharmacology as insufficient, which when coupled with the inherent risks associated with insulin 

prescribing described in the theme above, can easily result in patient harm: 

“Erm, yeah, I think the issue with diabetes, is that often the simple – its the basics which is going 
wrong.” - Female diabetes pharmacist, Teaching Hospital, England (P5) 

“But I think obviously my biggest concern is certainly no awareness of what insulin, not 
necessarily about what Insulin does. But it is why patients shouldn’t miss it.” - Female diabetes 
pharmacist, DGH, England (P6) 

“And he had about four hypos on the Saturday. And that was slowly picked up on the Sunday 
and the Monday and the fact that we weren't allowing the patient to self-administer their own 
insulin I think was probably the factor in that because he was perfectly fine. He knew exactly 
what he's doing. What his dose is and he comes into us and we mess it up. And that is about the 
junior doctor training. They didn't have a clue between short and long-acting treatments. Didn’t 
really know what the basal bolus regime was all about.” - Male clinical pharmacist (managerial), 
Teaching Hospital, England (P9) 



152 
 

asked to do it.” - Male diabetes pharmacist (managerial), Teaching Hospital, Northern Ireland 

(P8) 

 

Active learning pedagogies were also described as beneficial, which included gamification, experiential 

learning, and peer-feedback from pharmacy colleagues to help prescribers reflect on their prescribing: 

“Someone will pretend they were an insulin. And they had to ask questions about it to try and 

get to the one they were…So I mean I guess it got people looking in the BNF. You know, try and 

working out in their own heads what the differences between the insulin were.” - Female MSO, 

Teaching Hospital, England (P3) 

“Not in a sort of a purely sort of didactic teaching type session but more sort of hands on. 

Bringing, you know, bringing examples of patients in and case studies and getting them to 

complete the various cardexes and whatever and getting them to review made-up blood sugar 

levels. Getting them to tell us what's wrong with those sugar levels? What are we aiming for 

here, what’s the problems and identifying solutions to the problems, you know? So practical 

things like that have tended to be sort of very beneficial.” - Male diabetes pharmacist 

(managerial), Teaching Hospital, Northern Ireland (P8) 

 

The use active and experiential learning also relates to the next section, which concerns prescribing 

system use to support insulin prescribing safety in the hospital setting. 

 

 

5.3.5 A balance must be found between prescribing system control and flexibility to prescribe 

insulin 
 

One of the major themes of participant’s accounts was the unique challenge of maintaining safe 

prescribing systems for insulin within hospital, with restrictive actions being expressed as particularly 

beneficial for prescribing safety: 

“It just stops you making errors. Stops you doing something.” - Female MSO, Teaching hospital, 
England (P13) 

You know, the timings are fixed so that if you’re prescribing a short acting insulin you can’t 
prescribe it at bedtime, for example, and things like that. - Female clinical pharmacist, Teaching 
Hospital, England (P2) 

“So when that sort of process happened, and those sort of weird errors crop up, we try to build 
systems to take away that risk. And force – well, take the options away from the doctors so they 
can’t just pick the wrong thing from the list.” - Male clinical pharmacist (managerial), Teaching 
Hospital, England (P7) 
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“I would personally like to see a standardization of insulin charts. And that's somebody that I'm 

not a big fan of standardisation in general…So you know, if we're only teaching people one way 

within schools, then you’d hope that, you know, if the message is “you’re never going to have to 

write units down. So don't write units down.” And that might not necessarily be all-Wales, but 

that might be a UK-wide thing, I don’t see why it wouldn’t be.” – Male managerial pharmacist, 

DGH, Wales (P12) 

 

Often, the prescribing systems described above are interrogated for audit purposes that aid the 

evaluation of interventions. This links to the next theme, below, which concerns the evaluation of insulin 

prescribing practice interventions. 

 

5.3.6 Interventions to improve insulin prescribing are hard to evaluate in practice 
 

Participants commonly expressed a desire to be able to evaluate the impact of insulin prescribing 

interventions that had been designed and implemented, but described their inability to do so due to the 

difficulties in measuring outcomes: 

“Now can I turn round and tell you that they definitely reduced our error rates? Well I actually 
couldn't. Because it's very difficult to measure your error rates.” - Male diabetes pharmacist 
(managerial), Teaching Hospital, Northern Ireland (P8) 

 

Many participants described the routine interrogation of clinical incident reporting software (e.g. DATIX) 

in order to observe and review trends in locally reported insulin errors. The experience of using these 

systems to that end was described mainly as challenging and inadequate for measuring the impact on any 

given intervention, particularly with prescribing errors and incidents, which are often under-reported: 

“Our incident reporting system is really difficult to interrogate. It comes down to individual 

drugs. And I can't pull a report very easily at all even just by looking at insulins. So I sort of 

sometimes have to manually trawl it.” - Female MSO, Teaching hospital, England (P13) 

“We have DATIX but then you know, not everybody then actually reports the errors.” - Female 

diabetes pharmacist, Teaching hospital, England (P10) 

 

Participants reflected on the reasons why incident reporting systems were under-used, which mainly 

featured issues with reporting culture, time, and blurred boundaries with respect to professional 

responsibility: 

“I think that one of the biggest things is having a proper handle on the true degree of incidents. 

So it’s changing the culture to make sure that say everything was reported. But also it would be 

about trying to make the reporting systems easier to use, and more intuitive in terms of being 



159 
 

repeat doses of Actrapid for hyperglycaemia so regularly. And we've just noticed, that that’s not 

happened so much. So your diabetes nurses who go in and see patients, they're just not seeing it. 

So we are aware that’s worked just because it's stopped. But we’ve not measured it directly.” – 

Female diabetes pharmacist, Teaching Hospital, England (P5) 

 

Despite the limitations of tools to measure certain outcomes of interventions in hospital (for example on 

insulin prescribing errors), participants were able to articulate the improvements, or lack thereof, with 

respect to insulin prescribing safety over time: 

“So whatever we've done, it's definitely improved.” - Female diabetes pharmacist, Teaching 

hospital, England (P10) 

 

The next theme was a substantial theme identified in the dataset that pertained to the design, 

implementation and use of a particular intervention. The use of self-administration policies in the hospital 

setting to allow patients to inject their own insulin when required was a salient and timely topic for both 

participants and our patient representative group. As such, particular emphasis is given to the reporting 

of findings relative to this intervention below. 

 

5.3.7 Inpatient insulin self-administration is a problem worth solving 
 

Insulin self-administration policies were discussed with all participants due to the saliency of the 

intervention highlighted by stakeholder group discussions (see Chapter 4, section 4.6). Self-

administration policies were in varying degrees of use across the organisations represented by the sample 

of participants. Some organisations had insulin-specific self-administration policies, whereas others 

worked with a more general self-administration of medicines policy. Eight organisations represented had 

a self-adminstration policy that was described as currently in use, nine described policies as written but 

not actively in use (including where policies are being piloted) and one did not have a self-administration 

policy.  

Some participants described insulin self-administration as something that was “ingrained in the culture” 

of the organisation at ward level. Participants attributed this to satisfying the interests of the patient 

demographic (e.g. long-term patients) as well as the diabetes team: 

“I guess, we’ve got use of patients own medicines on all wards. And we've got, we've got quite a 
good self-administration policy that's been in use for a number of years (Interviewer: okay.) and 
because we've got a number of long-term patients, I guess, who are returning to us. We've got, 
we've got a vested interest in encouraging them to manage their own conditions.” – Female MSO, 
Teaching Hospital, England (P3) 
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and said “No, we never do them. The OTs do them occasionally, physios sometimes, the medics 
do them, but we don't”. And we went “Oh.”” – Male clinical pharmacist (managerial), Teaching 
Hospital, England (P9) 

“I can’t see any resistance from them I think its key to get nurses on board. For anyone that 
wants to implement it in the hospital you need to get your nursing on board.” - Male diabetes 
pharmacist, Teaching Hospital, England (P14) 

 

The above thematic findings represent a data-driven approach to analysis of the qualitative data by the 

researcher and will be discussed in relation to the survey results below, and also in Chapter 7. The next 

section presents an additional deductive treatment of the data, whereby the findings are mapped to an 

established model of patient safety from a human factors engineering approach.  

 

5.4 A systems approach to insulin prescribing safety 
 

To further present the findings in a theoretically informed but empirically driven way, the thematic analysis was 

re-examined with reference to the components of the Systems Engineering Initiative for Patient Safety (SEIPS) 

work system model (person, organization, tools/technology, tasks, environment). This allowed the researcher to 

be alerted to further systems-related explanatory factors contained in the framework, and brought these to the 

foreground. The findings and inferences from the reflexive thematic were summarised and aligned with 

components of the SEIPS in a deductive process to provide an explanation of the human factors systems issues 

related to insulin prescribing practice in the hospital setting. The presentation of findings in this way is included 

in Table 5.3 along with example quotes.  

 

Table 5.3: Summary of subthemes aligned according to the Systems Engineering Initiative for Patient Safety model. Example quotes 
contain participant numbers but not demographic information for brevity. 

Elements Summary of inferences from 

data 

Example quotes 

P
e

rs
o

n
 Education, skills 

and knowledge  

There is a lack of education, 

experience, confidence, 

knowledge, and skills with 

respect to insulin use in 

hospital. 

“Although education is a weak barrier, I think, 

fundamentally it’s a lack of knowledge. They don't 

really know the difference between the different 

insulins and how they work and what the impact is.” 

– P13 

Experienced practitioners may 

also require increased 

knowledge and skills with 

respect to insulin. 

“One of the other I think, it must have been twelve 

units, but it looked like one hundred and twenty. And 

a nurse had actually drawn up one hundred and 

twenty. And this is like an experienced nurse and 

didn't think that was a high dose to be giving.” - P4 

There is a lack of appreciation 

from prescribers about the 

“They'd prescribed Insulatard but actually, they've 

recently been switched from insulartard to Levemir… 
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with their correct insulin. There was no harm to the 

patient for that very reason.”  - P3 

 

The above table highlights important human factors systems components of insulin prescribing practice 

interventions, deduced from the thematic analysis of qualitative semi-structured interviews.  

The next section presents an additional ‘subgroup’ analysis of the qualitative data regarding 3 specific 

interventions: the insulin passport, mandatory insulin training, and insulin self-administration policies. This 

analysis aimed to provide a comparison between hospitals where interventions were in use and those where it 

was not, to give further explanatory power to findings from the cross-sectional survey presented in Chapter 4. 

 

5.5 Perceived effectiveness of interventions 
 

Differences in organisational contexts and implementation strategies, as well as other factors, may explain the 

heterogenicity in the perceived effectiveness of interventions. To explain these results further for interventions 

identified following results of the survey and stakeholder group discussions, an additional analysis was undertaken 

whereby qualitative data pertaining to the use of selected interventions were further categorised according to 

the participant’s current use and/or implementation stage of the intervention, as described by the participant. 

This was to compare between data from hospitals that used the intervention and those that did not, as prioritised 

by the multidisciplinary inpatient group (see Chapter 4, section 4.6). It also facilitated explanations regarding 

whether perceived effectiveness preceded use, or vice versa.  

Data did not undergo re-coding for this analysis, as complete and inductive coding had occurred as part of the 

overall thematic analysis. This additional analysis therefore re-examined the codes presented in Appendix 12, 

along with the associated data in NVivo, considering participants’ self-reported use of the intervention. The results 

presented here complement the 7 major themes identified above and are consistent with the narrative presented 

in section 5.3. 

Interventions selected for further explanation of perceived effectiveness were the insulin passport, mandatory 

training, and insulin self-administration policies. Detailed descriptions of these interventions are included for 

reference in Appendix 13. These interventions were selected due to the differences in their perceived 

effectiveness found in the survey, as well as the specific role of pharmacists in designing, modifying and/or 

implementing these interventions. They were also all discussed in the interviews but were not used unanimously 

amongst participants, therefore allowing comparisons to be made. 
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5.5.1 Insulin passports 
 

Qualitative data pertaining to experiences and perceptions with the insulin passport were categorised 

and re-examined according to participants’ use of the intervention.  All accounts related to current or 

previous use of the intervention; no participant expressed views about adopting the intervention in the 

future. Quotes to support the formation of the statements presented in Figure 5.1 are found in Appendix 

14. 

  

 

 

There were no significant patterns found that distinguished generative mechanisms for perceived 

intervention effectiveness between participants who used the passports and those who did not. The 

limitations with the use of the passport were the main topic of discussion in both groups, although those 

who did not use them seemed to feel more strongly about their limited effectiveness than those who did. 

All participants who did not use the passports expressed their persuasions against their use, citing a lack 

of intervention coherence, ownership, fidelity, and uptake as reasons for not adopting them locally. 

Participants who did use the insulin passport expressed the limitations and redundancy in their use and 

Figure 5.1: Statements relating to participant's experiences and perceptions of the insulin passport, derived from data categorised 

according to current intervention use. Statements from participants representing organisations currently using the insulin passport are 

presented in green, those representing organisations where it is not used are presented in red. Statements in yellow were identified 

across both categories. 
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described the lack of benefit of the insulin passports over summary care records, mainly due to the lack 

of sufficient information needed for prescribing on the passports. 

 

5.5.2 Mandatory training 
 

Data regarding the use of mandatory training was categorised according to participants’ descriptions of 

its current use at their organisation. Where insulin training was optional, this was regarded as not using 

mandatory training. Example quotes to support the formation of the statements presented in Figure 5.2 

are found in Appendix 14. 

 

 

The categorised data shows that participants who represented trusts that did not include insulin safety 

on their mandatory training felt that this was not a positive outcome, often describing frustrating 

limitations on accessing staff training programmes. Others that delivered optional training expressed the 

benefits of doing so face-to-face, especially when it incorporated regular feedback with prescribers, but 

Figure 5.2: Statements relating to participant's experiences and perceptions of mandatory insulin safety training. Statements are derived from 

data categorised according to current intervention use. Statements from participants representing organisations where insulin safety training 

is mandatory are presented in green, those representing organisations where it is not are presented in red. Statements in yellow were 

identified across both categories. 
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reach and sustainability was problematic. Those who had mandated training described the requirement 

for it not to be optional to help solve these issues. Of note was the discussion of e-learning as an accessible 

medium for delivering mandatory training, with the ability to monitor completion, which was expressed 

and an important factor across both groups. 

The categorisation also highlighted several sentiments that were consistent across both groups, 

highlighting and reinforcing the overall finding that both the benefits and challenges with delivering 

mandatory insulin training are appreciated across participants, particularly with respect to face-to-face 

training. Most participants also recognised that although training was important to address deficiencies 

in understanding and knowledge, it was described as only a partial solution, and efforts to improve insulin 

safety needed to be accompanied by other system-wide interventions. 

 

5.5.3 Insulin self-administration policies 
 

Qualitative data pertaining to experiences and perceptions with the use and implementation of self-

administration policies were categorised and re-examined according to participants who had no policy in 

place, those who had a policy in place but did not actively use it, and where policies were in place and 

used. Example quotes to support the formation of the statements presented in Figure 5.3 are found in 

Appendix 14. 
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were common across all groups, including the need for communication and documentation to be 

complete and accurate and the need to carefully consider and work through logistical issues. 

It is clear from the data that self-administration policy design and implementation was a topic of interest 

to participants, and that the intervention was perhaps the most complex to implement. As such, this 

intervention is explored in greater depth with complexity-sensitive realist methods in the next chapter. 

Self-administration policies are more socially contingent than many other interventions mentioned and 

the data suggest that a greater range of contexts are present that may be explored and theorised further 

for the benefit of improving patient care.  

 

5.6 Discussion of key findings 
 

This is the first qualitative study to focus on subcutaneous insulin prescribing system functionality and safety 

interventions in NHS hospitals. The results describe the opinions and experiences of hospital pharmacists involved 

in insulin prescribing practice intervention design, use and evaluation across UK hospital trusts. Important 

contextual information is given to aid understanding of the survey results presented in Chapter 4, specifically 

around why interventions are perceived to be effective or not, and the circumstances and factors impacting this. 

The successful application of a human factors systems model demonstrated the importance of considering 

intervention use for insulin prescribing practice in relation to the wider systems and ergonomics.  

All participants were able to describe the important roles pharmacists have in the design, implementation or 

evaluation of insulin prescribing error reduction interventions in their respective organisations. For some 

participants, this involved working across multiple organisations, including membership of regional insulin safety 

panels. The consistent presence of pharmacists on the ward was also key to facilitating insulin prescribing safety 

improvement efforts. This helps to explain the survey findings of significant associations between the number of 

interventions used and the employment of specialist diabetes pharmacists at the organisation. This evidence also 

supports the national drive to incorporate pharmacists in the multidisciplinary inpatient diabetes team to help to 

reduce inpatient insulin errors (Joint British Diabetes Societies for inpatient care, 2019; Rayman & Kar, 2020; E. 

Watts & Rayman, 2018). 

Findings regarding the perceived lack of staff knowledge support results from other studies indicating insulin-

related knowledge is lacking amongst healthcare professionals in the hospital setting (Bain, Kavanagh, McCarthy, 

& Babar, 2019; Derr et al., 2007; Lee et al., 2013). The role of complex socio-cultural factors impacting on the 

prescribing process found in this study have also been reported in other studies regarding antibiotic prescribing 

practice in secondary care (Papoutsi et al., 2018). Findings regarding the need for further education and training 

of clinical staff explain the high regard for educational insulin prescribing safety interventions found in the national 
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prescribing systems were more highly regarded by trusts yet to implement it, and that it was only modestly 

effective overall.  

The socio-technical issues associated with electronic prescribing systems (e.g. lack of flexibility resulting in 

workarounds, clinical workflow and communication changes) and their impact on medication errors have been 

widely studied in the literature (Z. Ahmed et al., 2016; Brown et al., 2017; Mohsin-Shaikh et al., 2019). This study 

argues that insulin presents unique challenges with respect to electronic prescribing systems with respect for the 

need for flexibility and limited benefits of ‘hard stops’ incorporated into prescribing systems. In order to realise 

the full potential of electronic prescribing systems to reduce insulin errors, consideration of a human factors 

approach to prescribing system design is therefore encouraged. This involves consideration of the proximity of 

blood glucose results to the insulin prescription, as well as targeted, appropriate, accessible prescriber decision 

support tools that are integrated into the prescribing workflow (Bell, Garfield, Khosla, Patel, & Franklin, 2019; 

Nirantharakumar, Chen, Marshall, Webber, & Coleman, 2012). This is particularly important in light of the number 

of hospitals with electronic prescribing systems that currently use paper prescriptions for insulin (as found in the 

national survey) and the lack of prescriber confidence and knowledge with insulin and diabetes management in 

the hospital setting (George et al., 2011). 

This study also explained the survey findings regarding insulin self-administration policies: specifically that insulin 

self-administration policies were perceived to be more effective by organisations that did not have these policies 

in place compared to those that did.  Results elucidated the complexities of designing and implementing these 

policies within organisations in practice, with several hospitals not utilising the policies that they had developed 

as a result. Contextual factors that impacted intervention successes, such as workforce support/collaboration and 

ability to integrate the use of simple policy documentation into existing workflow, were highlighted, along with 

socio-cultural issues, such as ward culture, practice norms, and fear of repercussions if things went wrong.  Some 

of these issues have been described anecdotally in a previous single-centre reports on self-administration (Rowse, 

2018a) but most reports are limited to small-scale audits reporting measurable quantitative outcomes such as 

patient self-administration status and documentation completion (Alabraba, Floyd, Morgan, Kelly, & 

Wallymahmed, 2014; Gangopadhyay et al., 2008; Hodgson & Voigt, 2013; S. Kavanagh & Boparai, 2015). It was 

clear from the study findings that the success of this intervention was socially contingent; Due to the widespread 

problems reported by participants regarding its implementation – despite good intentions – it was decided that 

this would benefit from further investigation using complexity-sensitive realist research methods. 

 

5.7 Stakeholder group discussions 
 

The results of the thematic analysis were presented to the LADDER panel via a group meeting on Microsoft Teams. 

This was the first meeting to be conducted virtually and was a result of new restrictions imposed by the COVID-
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5.8 Summary 
 

Insulin prescribing is a complex and difficult task for prescribers in the hospital setting, and is commonly associated 

with medication errors and patient harm. With the use of qualitative interviews, the challenges and solutions with 

facilitating the safe prescribing of insulin were articulated and explored to reveal important mechanisms 

underpinning intervention success or failure. 

 A rich set of qualitative data was obtained and analysed to explain salient results from the survey regarding the 

use of interventions to improve insulin prescribing safety. Findings suggest that current opinion and practice is 

influenced by several contextual factors. These include organisational factors such as staff turnover, 

organisational size, availability and capacity of diabetes and pharmacy teams, as well as socio-cultural factors such 

as hierarchy, fear, and perceived burden of interventions.  

A greater understanding was provided regarding why the insulin passport has a low uptake and perceived 

effectiveness, and why educational interventions are thought to be needed and effective. Interventions that are 

more complex in their design and implementation, such as electronic prescribing and self-administration policies 

were also explored, and contextual factors that impress on their perceived success were articulated. 

The use of the SEIPS model enabled the description of salient human factors systems elements of insulin 

prescribing practice and intervention use in the hospital setting, which increased transferability of the results. The 

categorisation of data based on current intervention use also provided further contextualised results for the 

benefit of readers from various hospital organisations. 

The next chapter builds on these results and focuses on self-administration policies as one of the more widely 

discussed and socially contingent complex interventions. This is also supportive of the priorities of the patient 

stakeholder group. As we have found in this chapter, some interventions work for some people, some of the time, 

to some extent. The next goal of enquiry should therefore be to discover “what works, for whom, under what 

circumstances and why”.   
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Chapter 6: Realist Synthesis of insulin self-administration policies 
 

 

This chapter presents the in-depth analysis of insulin self-administration policy interventions using realist 

synthesis. This synthesis is presented in its entirety, including the following: 

• Explanation of the initial stages of the synthesis process. 

• Development of preliminary programme theories. 

• Theory refinement with stakeholder consultations and three iterative literature searches. 

• Presentation of the resultant programme theories in the form of context-mechanism-outcome 

configurations, using two established middle range theories as a conceptual framework. 

• Discussion of key findings. 

 

6.1 Introduction 
  

Insulin errors in the hospital setting are prevalent, costly, and harmful to people with diabetes. Some progress 

has been made to address this in recent years, with the introduction of a range of interventions to improve insulin 

prescribing practice. However, we have found that interventions are used inconsistently and heterogeneously 

across different hospitals, and the success of implementing interventions relies on a complex combination of 

various organisational, personal, technical, and socio-cultural factors, making intervention success difficult to 

measure. We found insulin self-administration policy interventions to be regarded as one of the most complex, 

important and timely interventions used in hospitals to reduce insulin errors, both by interview participants and 

also by our patient stakeholder group.  

Self-administration of medicines (SAM) is considered to be an important aspect of patient self-management, 

which healthcare professionals are encouraged to promote to patients as part of the goal to promote self-care 

(Vanwesemael, Boussery, & Dilles, 2020). During hospitalisation, medication administration is usually the 

responsibility of nurses, which disrupts the continuity of the patient’s usual self-management (Vanwesemael et 

al., 2020). Self-administration of medicines (SAM) is defined as the practice of inpatients administering their own 

medications in hospital, and denotes a significant change to normal practice and shift in responsibility from nurses 

to patients (Richardson et al., 2014). As such, interventions such as policies or guidelines are needed in order to 

facilitate this in the hospital setting (Vanwesemael et al., 2020). 

Self-administration of insulin policies have important distinctions from SAM policies more generally, and are often 

separated in practice. This is due to additional factors that need to be considered with insulin, including the 

disproportionate amount of medication errors associated with the use of insulin in the hospital setting, its 
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Although the process of conducting the realist synthesis was iterative and non-linear, it is presented in this 

Chapter in order of the key stages outlined above (see also Chapter 3, Figure 3.4). First, the initial stages of 

clarifying the scope and developing initial theories is presented. This is followed by details of the 3 iterative 

literature searchers, quality appraisal and data extraction processes. Finally, the results of the synthesis are 

presented; the resultant 10 programme theories are outlined in the context-mechanism-outcome configurations 

(CMOCs) and are analysed according to middle range theories. 

 

6.2. Defining and focusing the scope 
 

The initial stages of the synthesis involved informally scoping the literature to identify formal policy documents 

or descriptions of insulin self-administration policies, implementation guides and research or evaluation reports 

regarding the intervention. This was done using electronic databases (Google and PubMed) and a combination of 

�š�Z���� �š���Œ�u�•�� �Z�•���o�(-�����u�]�v�]�•�š�Œ���š�]�}�v�[�� �Z�]�v�•�µ�o�]�v�[�� ���v�����Z�Z�}�•�‰�]�š���o�[�X�� �K�v�o�Ç�� ���}���µ�u���v�š�•�� �Œ���o���š�]�v�P�� �š�}�� �]�v�•�µ�o�]�v�� �•���o�(-administration 

policies in UK hospitals were included at this stage, with no date restrictions. These documents were read and 

examined in such a way to attempt to become accustomed to retroductive theorising �t the process of uncovering 

�š�Z�����Z�]�������v���u�����Z���v�]�•�u�•���}�(�������š�]�}�v���]�v���š�Z�����������‰���Œ���Z�o���Ç���Œ�•�[���}�(���Œ�����o�]�š�Ç�X���d�Z�]�•���‰�Œ�}�����•�•���]�•���•�Z�}�Á�v���]�v���d�����o�����ò�X�í 

 

Table 6.1: Documents identified in the initial scoping literature, along with reflective questions asked when reviewing the documents. 
Reflective questions are taken from the RAMESES training materials for realist synthesis (G. Wong, Westhorp, et al., 2013) 

Documents identified in scoping process Questions asked when reading and 
reflecting on the documents  

�x Wessex Academic Health Science Network, (2017). Self 
Administration of Insulin in Hospital. 

�x Rowse, V. L. (2018a). Implementing self-administration of insulin 
in hospital: a journey of discovery and innovation. Part 1: Culture 
and storage. British Journal of Diabetes, 18(1), 18�t21. 
https://doi.org/10.15277/bjd.2018.160 

�x Rowse, V. L. (2018b). Implementing self-administration of insulin 
in hospital: a journey of discovery and innovation. Part 2: 
Implementing change. British Journal of Diabetes, 18(2), 66�t68. 
https://doi.org/10.15277/bjd.2018.159 

�x Alabraba, V., Floyd, E., Morgan, C., Kelly, C., & Wallymahmed, M. 
�~�î�ì�í�ð�•�X���^�D�Ç�����]�������š���•�U���u�Ç���]�v�•�µ�o�]�v�_�W���^���o�(-administration of insulin 
in hospital. Journal of Diabetes Nursing, 18(7), 296�t299. 

�x Gangopadhyay, K. K., Ebinesan, A. D., Mtemererwa, B., Marshall, 
C., McGettigan, A. T., Cope, A., & Narendran, P. (2008). The 
timing of insulin administration to hospital inpatients is unsafe: 
Patient self-administration may make it safer. Practical Diabetes 
International, 25(3), 96�t98. https://doi.org/10.1002/pdi.1217 

�x Joint British Diabetes Societies for Inpatient Care Group. (2012). 
Self-management of diabetes in hospital. (March) 

�x How or why is this outcome 
expected to be achieved? 

�x Who is expected to do what 
differently, in order for this outcome 
to be achieved? 

�x What different choices or decisions 
would they need to make, in order to 
do that? 

�x What will the program do or provide 
to assist them to do that?  

�x What is the logic of the intervention?  
�x How or why does each link in the 

chain work? 
�x What assumptions are built into the 

programme theory? 
�x What assumptions am I (the 

reviewer) making? 
�x What assumptions are there in the 

data, and which of these do we need 
to challenge, and why? 
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Appendix 8: Transcription Notation system 
 

Feature Notation and explanation of use 

The identity of the 

speaker 

The speaker’s pseudonym or role, followed by a colon, or with their 

speech on the following line. E.g: 

 

Interviewer 

Hello, how are you? 

 

Or 

 

Interviewer: how are you? 

 

Where one person is mid-way through a phrase and the other verbally 

signals agreement or similar, this is included in parenthesis and italics 

with a colon after the speaker’s name in the text. E.g.: 

 

P1 

Don’t you think, yeah (interviewer: yeah) that it happens this way 

because  

 

Laughing (laughs) signals a speaker laughing during their turn of talk 

Reported speech Where the interviewer or participant is quoting themselves or someone 

else in their phrase, this is indicated with speech marks. E.g.: 

 

she said “why not, it’s only a biscuit?” 

when I started in the role I said “do we use these?” 

Pausing (pauses) signals a significant pause (a few seconds or longer). 

Spoken abbreviations Abbreviations are included as given (e.g. DKA) but abbreviations will not 

be included unless a participant does so. 

Inaudible (inaudible) used where speech and sounds are inaudible on the audio. 

Where the phrase is uncertain, use a question mark before it is written 

in parenthesis (e.g. (?abasaglar)) 

Non-verbal utterances Common non-verbal sounds such as ‘erm’ ‘mm’ ‘uhuh’ will not be 

included unless it is deemed critical to interpret the phrase. 
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Appendix 9: STROBE Checklist of items that should be included in reports of cross-sectional 

studies  

 
 

Item 
No Recommendation 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported 

Objectives 3 State specific objectives, including any prespecified hypotheses 

Methods 

Study design 4 Present key elements of study design early in the paper 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 

participants 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, 

and effect modifiers. Give diagnostic criteria, if applicable 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods 

if there is more than one group 

Bias 9 Describe any efforts to address potential sources of bias 

Study size 10 Explain how the study size was arrived at 

Quantitative 

variables 

11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for 

confounding 

(b) Describe any methods used to examine subgroups and interactions 

(c) Explain how missing data were addressed 

(d) If applicable, describe analytical methods taking account of sampling 

strategy 

(e) Describe any sensitivity analyses 

Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, included in the 

study, completing follow-up, and analysed 

(b) Give reasons for non-participation at each stage 

(c) Consider use of a flow diagram 
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Appendix 10: Semi-structured telephone interview guide 

 
Improving the safety of insulin prescribing in hospital 

 

Semi-structured telephone interview 
 

Start of interview 

• Introduce yourself and thank for participation 

• Explain reason for interview – to explore your opinions and experiences with respect to challenges and 

solutions of [the design, implementation and use of] insulin prescribing improvement strategies and their 

impact. 

• Agree time limits 

• Inform conditions of confidentiality- as stated in participant information sheet 

• Ask for consent to use tape recorder 

 

Examples of questions to be asked: 

• Can I start by asking what your role is? 

• How long have you been in your current role? 

• What kind of organisation do you work for? 

• As part of your role, are you involved with helping the trust to safely prescribe insulin? 

o If not, is there anyone within pharmacy with this responsibility? 

• What does your/their role involve with respect to insulin prescribing safety? 

o Prompts – some of the things we asked about in the survey were around medicines 

reconciliation/ prescribing systems/guidance/education 

• What do you feel the main challenges are at the moment in your hospital with respect to insulin 

prescribing safety? 

• What strategies are currently in place to try and optimise the quality of insulin prescribing at your trust? 

o Why have these specifically been used? 

• What do you feel has been the most impactful strategy that has been put into place in this area? 

o Why is that? 

• How do you go about reflecting on [this strategy]? 

• Have any strategies not worked particularly well?  

o What factors do you feel contributed to this? 

• When we discussed the results of the survey with our patient panel, one of the main issues raised was 

around self-management and self-administration of insulin in hospital.  

o Could you describe what happens in your hospital with respect to this? 

o What are your reflections on this? 

▪ Ideas and assumptions about how it works 

▪ What is necessary to support success? 

• One of the main things we looked at in the survey was electronic prescribing. Does your trust use 

electronic prescribing? 

o What are your perceptions with respect to how effective this is at reducing prescribing errors 

with insulin? 
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Appendix 11: COREQ (COnsolidated criteria for REporting Qualitative research) Checklist  
 
Topic  Item 

No.  
Guide Questions/Description  

Domain 1: Research team and reflexivity  

Personal characteristics  

Interviewer/facilitator  1  Which author/s conducted the interview or focus group?  

Credentials  2  What were the researcher’s credentials? E.g. PhD, MD  

Occupation  3  What was their occupation at the time of the study?  

Gender  4  Was the researcher male or female?  

Experience and training  5  What experience or training did the researcher have?  

Relationship with participants  

Relationship established  6  Was a relationship established prior to study commencement?  

Participant knowledge of the 
interviewer  

7  What did the participants know about the researcher? e.g. personal goals, 
reasons for doing the research  

Interviewer characteristics  8  What characteristics were reported about the inter viewer/facilitator? e.g. Bias, 
assumptions, reasons and interests in the research topic  

Domain 2: Study design  

Theoretical framework  

Methodological orientation and 
Theory  

9  What methodological orientation was stated to underpin the study? e.g. 
grounded theory, discourse analysis, ethnography, phenomenology, content 
analysis  

Participant selection  

Sampling  10  How were participants selected? e.g. purposive, convenience, consecutive, 
snowball  

Method of approach  11  How were participants approached? e.g. face-to-face, telephone, mail, email  

Sample size  12  How many participants were in the study?  

Non-participation  13  How many people refused to participate or dropped out? Reasons?  

Setting  

Setting of data collection  14  Where was the data collected? e.g. home, clinic, workplace  

Presence of non-participants  15  Was anyone else present besides the participants and researchers?  

Description of sample  16  What are the important characteristics of the sample? e.g. demographic data, 
date  

Data collection  

Interview guide  17  Were questions, prompts, guides provided by the authors? Was it pilot tested?  

Repeat interviews  18  Were repeat inter views carried out? If yes, how many?  

Audio/visual recording  19  Did the research use audio or visual recording to collect the data?  

Field notes  20  Were field notes made during and/or after the inter view or focus group?  

Duration  21  What was the duration of the inter views or focus group?  

Data saturation  22  Was data saturation discussed?  

Transcripts returned  23  Were transcripts returned to participants for comment and/or  
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Appendix 12: Explanations of codes and example quotes 
 

The codes provided below are exported from NVivo and appear in alphabetical order, which may differ slightly 

from the logical order presented in Chapter 5. 

 

1. Improving insulin prescribing practice is an important but ‘wicked’ problem 
The perceived need for insulin prescribing quality improvement interventions, organisational and personal drivers 

for the improvement of insulin prescribing quality locally, and the challenges to making desired changes amongst 

individuals, teams and organisations. 

Name Description and example 

quotes 

Files 

(n=17) 

References 

(n=270) 

Drivers for improvement 

 

 

Organisational and personal 

drivers exist for the 

improvement of insulin 

prescribing quality locally. 

Factors that facilitate the 

desire to improve insulin 

prescribing quality. 

 

“The reason was I suppose on 

the back of a CQC where we 

had quite a negative report 

around diabetes.” P10 

“And then, and then, of 

course, the alerts came out 

saying you need to do you 

know, this, this and this. And 

on the back of that, well, I'd 

come from a trust with a 

separate insulin drug chart, so 

I devised an insulin drug 

chart.” P13 

“I think the driver was at the 

time it was set up we had a 

consultant nurse for diabetes 

that was very keen on 

progressing those sort of 

things, and linked in with 

pharmacy – it was in response 

to, you know, the number of 

incidents that were occurring” 

P7 

 

14 60 

Data as a driver 8 12 

Interventions as designed around causes of 

error 

2 3 

Research as a tool for improvement 3 3 

Experience as a driver 6 19 

Independent prescribing as positive 6 10 

Individuals driving insulin safety 2 3 

Action as dependant on individuals in power 2 4 

Engaging senior staff as important to 

improvement 

6 11 

Diabetes team infrastructure as longstanding 1 1 

Enthusiasm as important for success 1 1 

Relationships as dependent on individuals 1 1 

Regulation and recommendations as a driver 8 16 

Care Quality Commission as a driver for 

improvement 

1 2 

Never event as just avoided 1 1 
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Name Description and example 

quotes 

Files 

(n=17) 

References 

(n=270) 

“We also have as an offshoot 

of our medicines safety team 

we have an insulin safety 

group as well.” P7 

 

2. Prescribing insulin is regarded as scary and complex 
The nature of insulin errors in hospital, and the various drug-related and socio-cultural factors that precipitate 

them. Particular issues and risks around prescribing at the point of care transfer, including access to information, 

and the perception of interventions that can facilitate this. 

Name Description and example quotes Files 

(n=17) 

References 

(n=204) 

Errors are there to be made 

 

 

The nature and types of insulin 

prescribing errors in hospital. 

 

“And with insulin, it's probably, 

it's never one thing. It's never 

it's never just the knowledge. 

Sometimes it's the environment 

or the circumstance at the time. 

And also sometimes it's, it's 

because there are competing 

demands maybe, which, which is 

a little bit different. So not 

necessarily the physical 

environment.” P12 

“All it takes is one three AM 

night shift and an inexperienced 

F1 and an inexperienced nurse 

and you get an error.” P1 

 

 

10 23 

Causes of insulin error as complex 4 5 

Errors as inadvertent 1 1 

Errors resulting from environment as common 1 2 

Failure as inevitable 2 3 

Insulin errors as happening with experienced 

nurses 

1 1 

Lapses as main error types 1 1 

Mistakes as there to be made 1 1 

Not thinking as a risk 2 2 

Out of hours working as a risk 4 7 

Insulin prescribing is not easy 

 

 

The range of factors that make 

insulin prescribing errors likely 

in hospital. 

 

“Once you take a decision to 

make a prescription for insulin 

there are a lot of external 

factors that will impact on the 

8 23 

Complexity of insulins as a risk 2 3 

High-strength insulins as a risk 6 9 

Insulin terminology as confusing 1 3 
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Name Description and example quotes Files 

(n=17) 

References 

(n=204) 

Transfer of care as a risk awareness about how to take a 

good drug history. They maybe 

just look at the maybe the GP 

record, or ask patients, they 

might do both, but they didn't 

always marry them up.” P4 

 

 

13 71 

Accessing information on admission as 

difficult 

10 34 

Care home transfers as not bad 2 2 

Discharge letters as a risk 2 2 

Maintaining clarity on insulin as 

difficult 

1 1 

Medical clerking as poor 3 15 

Miscommunication of doses changes as 

risky 

2 3 

Omission of insulin on admission as 

common 

4 5 

 

3. Insulin prescribing safety should be everyone's responsibility 
Diabetes teams make a positive contribution, but this may result in an over-reliance on them to manage people 

with diabetes. The need for an increased collective responsibility for insulin prescribing safety and the perception 

of interventions that can facilitate this. 

Name Description and example 

quotes 

Files 

(n=14) 

References 

(n=79) 

Diabetes teams as a victim of their own success 

 

 

 

Diabetes teams make a 

positive contribution, but this 

may result in an over-reliance 

on them to manage people 

with diabetes. The need for a 

collective and increased 

responsibility for insulin 

prescribing safety from all 

staff involved in patient care, 

including pharmacists. 

 

“So we have we obviously 

have a DSN team we have an 

in-reach team etcetera. but 

they can't see every single 

patient.” P10 

13 52 

Diabetes teams as positive 4 13 

Diabetes link as important 1 3 

DSN presence as strong 1 1 

Lack of specialist support as a risk 1 1 

Outreach teams as a safety net 1 5 

Outreach teams as a multidisciplinary 

effort 

1 1 
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4. It is an important but uphill battle to educate staff on insulin prescribing safety 
The perceived need for educational interventions, and the importance of how these are designed and delivered, 

as well as the factors that make educating the workforce on insulin use difficult, including organisational, 

employment and political issues. 

Name Description and example 

quotes 

Files 

(n=17) 

References 

(n=293) 

Challenges with educating the workforce 

 

 

The factors that make 

educating the workforce on 

insulin use difficult, including 

organisational, employment 

and political issues. 

 

“So the idea of providing, like, 

training, and making sure 

everybody's up to speed with 

that is a very, very difficult 

thing to do. And when you line 

it up with all the other 

training that sits for a trust to 

have to undertake, unless, 

unless you can get these sorts 

of things into the mandatory 

category, you generally don't 

have much success with 

them.” – P8 

“For our staff nurses when 

they come in and you know, 

and they leave and start and 

doctors leave and start. And 

so it's trying to keep on top 

really, people being aware of 

the incidents that we've had, 

and how we're trying to 

overcome these.” P1 

11 47 

Access to staff for training as difficult 2 3 

Communicating with nurses as difficult 1 3 

Competing agendas for essential training as a 

barrier 

5 7 

Complexity of care as difficult to teach 1 1 

Education as a challenge 5 13 

Information sharing as ineffective 1 2 

Keeping momentum as a challenge 1 1 

Nurse turnover as recent 1 1 

Size of organisation as a challenge 3 5 

Staff turnover as a barrier to training 4 5 

Time for training as difficult 2 2 

Variety of staff as a barrier to education 2 4 

Education alone as insufficient 

 

 

Education in its current form 

and delivery as insufficient to 

tackle the issues around 

insulin prescribing in 

hospitals. 

 

“I think our education and 

training needs improving” 

P17 

“So yes, we often do do some 

teaching. But it's obviously. 

What, you know, what can 

7 14 

Education as requiring improvement 1 1 

Repeated training as important 3 5 
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Name Description and example 

quotes 

Files 

(n=17) 

References 

(n=293) 

Experience with insulin as beneficial long-acting, which is a short-

acting, and therefore, you 

know, what would be a rough 

dose of it?” P5 

 

 

 

 

1 1 

Lack of knowledge about insulin as a risk 9 17 

Lack of knowledge as embarrassing 1 1 

Lack of knowledge as frustrating 1 1 

Lack of understanding as a risk 5 11 

Medical clerking process as a target 3 15 

Staff unaware of historical events as a risk 2 4 

Undergraduate education as inadequate 2 6 

Understanding clinical picture as important 2 3 

  

5. A balance must be found between prescribing system control and flexibility to prescribe 

insulin 
Perceptions regarding the way in which insulin is prescribed in hospital and how this may promote or risk insulin 

safety in hospital are varied. Restricting prescribing behaviour/actions as beneficial for the sake of insulin 

prescribing quality on both paper and electronic systems, however flexibility is needed. 

Name Description and example 

quotes 

Files 

(n=17) 

References 

(n=208) 

Blood glucose (BG) monitoring is tied up with 

prescribing 

 

 

The importance of being able 

to access and review BGs 

when prescribing insulin, and 

the risks of multiplicity of 

systems for monitoring BGs. 

 

“obviously with our glucose 

monitors, it all goes 

electronic, so we get a report 

for high INRs, sorry blood 

glucose levels and low blood 

glucose levels, so if we can see 

that someone is having hypos 

or hypers, then we go and 

assess those patients as part 

of the ward round in the 

morning and feed back to the 

medical team looking after 

them as well.” P1 

3 4 

Monitoring technology as less risky 2 2 

Diabetes dashboard as helpful 2 2 

Integrated prescribing and monitoring notes 

system as hopeful 

2 2 

Monitoring technology as a risk 2 3 

Review of BG as prescribers' role 1 1 

Reviewing BG as nurse responsibility 1 1 
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6. Interventions to improve insulin prescribing are hard to evaluate in practice 
The desire to measure the effectiveness of interventions is not met with the ability to reliably do so using audit or 

error reporting systems, and the use of feedback and anecdotes to evaluate interventions is common. 

Name Description and example 

quotes 

Files 

(n=16) 

References 

(n=90) 

Anecdotal evidence 

 

 

The use of feedback and 

anecdotes to evaluate the 

efficacy of interventions. 

 

“I guess the diabetes nurses 

have probably got quite a 

good idea from when they go 

around and see patients. It's 

like a town that we're in. So 

they know a lot of the patients 

that come in and out of 

hospital anyway, they're 

probably like  ‘oh I know that 

patient. I see them in clinic’.” 

P4  

3 5 

Evaluating effectiveness as anecdotal 2 2 

Feedback on interventions as important 1 1 

Feedback as unreliable measure 1 1 

High dose rule as contentious 1 2 

Audit as a measure for improvement 

 

 

The use of audit to collect 

data on intervention efficacy, 

and the issues with this. 

“so I think its difficult, you 

want to be able to audit, but 

I’m not sure you’re ever going 

to be able to audit to see if it 

has improved and that’s the 

problem really.” – P10 

9 18 

Audit as difficult 1 1 

Paper-based systems as difficult to 

interrogate 

1 2 

Recording of insulin doses as unreliable 2 3 

Education as a predictable outcome of audit 1 1 

Error reporting 

 

 

The use of error reporting 

systems in order to evaluate 

intervention efficacy and the 

problems associated with 

this. 

 

“I think that prescribing is 

under-reported generally. So I 

think what tends to happen 

with prescribing is that unless 

it ends up being administered, 

nothing gets reported. If it's 

11 50 

Error reporting as a challenge 4 4 

Error reporting as a feedback tool 6 10 

Error reporting as a tool for measuring 

effectiveness of interventions 

5 5 

Error reporting as an unreliable measure 6 18 
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7. Inpatient insulin self-administration is a problem worth solving 
Self-administration policies to promote the independence of people with diabetes in hospital are laudable and 

encouraged but are often difficult to implement. 

Name Description and example 

quotes 

Files 

(n=18) 

References 

(n=322) 

Assessment processes The process and oversight of 

assessing patients as 

‘competent’ or ‘safe’ to self-

administer their insulin during 

their hospital stay. 

 

“We will try for pharmacy and 

technicians to also support 

that role if we, if we have the 

availability. So yes, they need 

to know about it as well. But 

predominantly, it would be, 

also because the nurses are 

more likely to be on the ward 

twenty-four seven.” P10 

“So yeah, I think we need to 

make sure that within the 

policy we think of doing the 

capacity assessments daily and 

actually if something goes 

wrong staff will be supported 

about it.” P5 

“I think I suppose the hard 

part about that is getting 

someone to assess the patient 

to make sure that they are 

safe to self-administer.” P16 

14 42 

Administration technique assessment as not a 

DSN job 

1 1 

Assessment as needing to be simple and easy 2 5 

General self-administration assessment 5 6 

Self-administration assessment as a nurse job 7 8 

Self-administration assessment as cautious 2 2 

Self-administration assessment as formal 1 2 

Self-administration assessment as necessary 10 14 

Self-administration process as stratified 4 4 

Attitudes to self-administration Staff perceptions, attitudes 

and beliefs around the 

processes, policy and 

consequences of insulin self-

administration in the 

inpatient setting. 

 

“Number one is the traditional 

feeling or sort of 

understanding that we look 

after patients in hospital. You 

know, if you're a nurse you’ll 

be giving their insulin because 

you’re giving them their 

8 20 

Change as psychological 1 3 

Fear from nurses 1 1 

Nurse familiarity as an enabler to self-

administration 

1 1 

Nurses as not conscious of self-administration 

consequences 

1 1 

Nurses as relaxed about self-administration 1 1 

Past approaches as flipped 1 2 
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Appendix 13: Descriptions of the insulin passport, mandatory insulin training and insulin self-

administration policies  
 

Interventions are described using the Template for Intervention Description and Replication (TIDieR) checklist 

(Hoffmann et al., 2014). Descriptions are provided by the researcher with reference to relevant supporting 

literature as outlined in Chapter 1. As this study is looking at an organisational level across a range of hospital 

settings, descriptions provided are more generic compared to those pertaining to individual specific system or 

modification of an intervention.  

Brief name Insulin passport Mandatory insulin training Insulin self-administration 

policy 

Why? Designed to minimise insulin 

errors by providing readily 

available information on each 

patient’s insulin product(s) to 

help ensure that the insulin 

products that patients use are 

correct, that the dose is right 

and that patients self-

administer insulin in hospital 

whenever appropriate. 

Enables patients and 

healthcare professionals to 

check the accuracy of 

prescribing, dispensing and 

administering of insulin as well 

as providing a mechanism for 

transferring patient safety 

information across all 

healthcare interfaces. 

Healthcare professionals lack 

knowledge and confidence 

with diabetes management 

and insulin. Inpatient 

perception of staff 

awareness of diabetes is 

declining. Pre-registration 

training doesn't always 

support a sound knowledge 

in diabetes and post-

registration training is 

challenging due to ward 

pressures and high staff 

turnover. Basic mandatory 

training on the safe use of 

insulin and the main 

diabetes harms and how 

they can be prevented 

should be provided for all 

healthcare professionals 

caring for people with 

diabetes. 

Self-administration 

empowers patients to take 

more control of their care 

whilst in hospital, and can 

avoid nurse administration 

errors (such as untimely, 

erroneous or omitted doses, 

wrong insulin) that lead to 

patient harm. 

What 

materials? 

The Insulin Passport is a single, 

double-sided sheet that folds 

up to credit-card size with 

cardboard covers. It contains 

the necessary information for 

emergencies and safe use of 

insulin as patients transfer 

across healthcare providers. 

Accompanied by a patient 

information booklet designed 

for adults who are 18 years or 

older. Insulin passports are 

obtained via telephone or 

Insulin safety training is 

aimed at a wide range of 

healthcare professionals and 

to varying degrees. Training 

may take many forms, for 

example at induction only, or 

repeated, linked to staff 

personal development plans. 

It may involve manipulation 

of placebo insulin devices, 

gamification, and/or hard 

copies of training material. A 

range of insulin safety 

Patient information about 

self-administration may be 

given to patients on 

admission to hospital. Self-

administration training 

materials may be provided to 

hospital staff (nurses, 

pharmacists, doctors). 

Materials required include 

bedside insulin storage 

facility (e.g. locker), self-

administration assessment 

form, consent form, 
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recommendations in this 

Patient Safety Alert. 

response to the National 

Diabetes Inpatient Audit. 

How well 

(actual)? 

Local audits have 

demonstrated varying degrees 

of acceptability and adherence 

to the insulin passport from 

both staff and patients. The 

National Diabetes Inpatient 

Audit monitors trust-wide use 

of the insulin passport (%) 

each year. 

Previous local evaluations 

have included self-reported 

changes in confidence and 

knowledge and/or impact on 

insulin prescribing quality. 

The National Diabetes 

Inpatient Audit monitors the 

proportion of hospital trusts 

who provide insulin safety 

training (%) each year. 

Previous local audits have 

demonstrated varying 

degrees of adherence to self-

administration policies and 

disparate uptake of the 

intervention. The National 

Diabetes Inpatient Audit 

monitors the proportion of 

hospital trusts who use self-

administration policies (%) 

each year. 

 

 

Appendix 14: Qualitative data supporting theme identification for individual interventions 
 

Inferences - 

respondents 

using the 

intervention 

Example quotes Inferences -

respondents 

not using the 

intervention 

Example quotes 

Insulin Passport 

Importance of 

carrying 

insulin 

prescribing 

information 

may depend 

on an 

individual's 

perception of 

benefit. 

I mean, I’m personally not diabetic, but 

carrying round an insulin passport 

doesn’t, I would defiantly, and I’m not 

young but I’m of the era where I would 

have my phone with me all the time and 

it would be on there – if I’m a diabetic it 

would be on there. But then is that 

because I’m a diabetes pharmacist and 

therefore I know how important it is? 

It’s difficult isn’t it. - P10 

Lack of 

intervention 

fidelity, and 

low 

perceived, 

effectiveness 

results in a 

negative 

affective 

attitude and 

low use of 

the insulin 

passport. 

So the passport would never work 

and everyone kind of made a sort of 

sighing effort towards having 

something available and then chose 

to ignore it because it was never 

going to happen basically. - P2 

 

Insulin 

passports 

contain 

insufficient 

information to 

aid with 

complete 

prescribing on 

And probably when they first come, they 

may get sort of an insulin passport, but 

that doesn't really give any doses. It’s 

never given the doses anyway. All it ever 

did is tell you hopefully the actual 

insulin that they’re on. But there's never 

been anything which says, “this is the 

dose that I take at the moment” - P10 

Insulin 

passports 

contain 

insufficient 

information 

to aid with 

complete 

prescribing 

And you know even the insulin 

passport doesn’t even have the 

doses on it because they change. 

Like it’s so silly. - P5 
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Appendix 15: RAMESES Checklist: List of items to be included when reporting a realist synthesis 
 

TITLE 

1 In the title, identify the document as a realist synthesis or review 

ABSTRACT 

2 While acknowledging publication requirements and house style, abstracts should 

ideally contain brief details of: the study’s background, review question or objectives; 

search strategy; methods of selection, appraisal, analysis and synthesis of sources; main 

results; and implications for practice. 

INTRODUCTION 

  

3. Rationale for review Explain why the review is needed and what it is likely to contribute to existing 

understanding of the topic area. 

4. Objectives and focus 

of review 

State the objective(s) of the review and/or the review question(s). Define and provide a 

rationale for the focus of the review. 

METHODS 

5. Changes in the review 

process 

Any changes made to the review process that was initially planned should be briefly 

described and justified. 

6. Rationale for using 

realist synthesis  

Explain why realist synthesis was considered the most appropriate method to use. 

7. Scoping the literature Describe and justify the initial process of exploratory scoping of the literature. 

8. Searching processes While considering specific requirements of the journal or other publication outlet, state 

and provide a rationale for how the iterative searching was done. Provide details on all 

the sources accessed for information in the review. Where searching in electronic 

databases has taken place, the details should include, for example, name of database, 

search terms, dates of coverage and date last searched. If individuals familiar with the 

relevant literature and/or topic area were contacted, indicate how they were identified 

and selected. 

9. Selection and 

appraisal of documents 

Explain how judgements were made about including and excluding data from 

documents, and justify these 

10. Data extraction Describe and explain which data or information were extracted from the included 

documents and justify this selection. 

11 Analysis and 

synthesis processes 

Describe the analysis and synthesis processes in detail. This section should include 

information on the constructs analyzed and describe the analytic process 

RESULTS 

12 Document flow 

diagram 

Provide details on the number of documents assessed for eligibility and included in the 

review with reasons for exclusion at each stage as well as an indication of their source 

of origin (for example, from searching databases, reference lists and so on). You may 
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Appendix 16: Details of excluded studies (Realist synthesis) 
 

Excluded article Reason 

Abrahams, N., Gilson, L., Levitt, N. S., & Dave, J. A. (2019). Factors that influence patient 

empowerment in inpatient chronic care: early thoughts on a diabetes care intervention in 

South Africa. BMC endocrine disorders, 19(1), 133. https://doi.org/10.1186/s12902-019-

0465-1 

LMIC context 

Ahmed Atalla, Hanan Ramzy. (2016). Effectiveness of nursing intervention regarding self 

insulin administration among diabetic patients. Clinical Nursing Studies. 4. 

10.5430/cns.v4n2p57.  

Assessing 

patient's 

knowledge of 

insulin 

Aujoulat, I., Young, B., Salmon, P. (2012) The psychological processes involved in patient 

empowerment. Orphanet Journal of Rare Diseases , 7(Suppl 2):A31 

Abstract only 

Baicus, C., Balanescu, P., Zeh, S., Oprisan, E., Lapadatu, R., Gurghean, A., Padureanu, V., 

Rezus, C., Mitu, F., Jurcut, R., Balanescu, A. R., Daha, I., Balanescu, E., Bojinca, M., Pinte, L., 

Constantin, A. M., Dima, N., Floria, M., Leon-Constantin, M. M., Roca, M., … Badea, C. G. 

(2019). Characteristics of shared decision making in Romania from the patient perspective: A 

cross-sectional multicentric study. Journal of evaluation in clinical practice, 25(6), 1152–

1159. https://doi.org/10.1111/jep.13257 

LMIC context 

Berger A. (2019). Shared decision-making. BMJ sexual & reproductive health, 45(2), 168. 

https://doi.org/10.1136/bmjsrh-2018-200257 

No access 

Beyene, L. S., Severinsson, E., Hansen, B. S., & Rørtveit, K. (2019). Being in a space of sharing 

decision-making for dignified mental care. Journal of psychiatric and mental health 

nursing, 26(9-10), 368–376. https://doi.org/10.1111/jpm.12548 

Mental health 

context 

Bjønness, S., Viksveen, P., Johannessen, J. O., & Storm, M. (2020). User participation and 

shared decision-making in adolescent mental healthcare: a qualitative study of healthcare 

professionals' perspectives. Child and adolescent psychiatry and mental health, 14, 2. 

https://doi.org/10.1186/s13034-020-0310-3 

Adolescent 

context 

Buhse, S., Heller, T., Kasper, J., Mühlhauser, I., Müller, U. A., Lehmann, T., & Lenz, M. (2013). 

An evidence-based shared decision making programme on the prevention of myocardial 

infarction in type 2 diabetes: protocol of a randomised-controlled trial. BMC family 

practice, 14, 155. https://doi.org/10.1186/1471-2296-14-155 

Intervention 

protocol only 

Burn, E., Conneely, M., Leverton, M., & Giacco, D. (2019). Giving Patients Choices During 

Involuntary Admission: A New Intervention. Frontiers in psychiatry, 10, 433. 

https://doi.org/10.3389/fpsyt.2019.00433 

Involuntary 

admission 

context 

Daniel, K. , Takatori, K. , Fiore, A. , Neto, A. , Pavin, E. , Minicucci, W. , & Parisi, M. (2015). 

Evaluation of the insulin administration technique in a tertiary hospital. Diabetol Metab 

Syndr, 7 (Suppl 1). doi: 10.1186/1758-5996-7-s1-a176 

No 

intervention, 

considers 

technique only 
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Appendix 17: Quality Appraisal (Realist synthesis) 
 

Author, year Study design Study aim Sample 

population 

Relevance: does it 

address the theory 

under test? 

Rigour: 

credibility and 

trustworthiness 

Included 

in final 

review 

(Y/N) 

Search 1  

Ahmed 2013 Audit Examine adherence 

to the SAM policy 

for diabetes 

medicines 

(including insulin) 

and patient 

attitudes to SAM 

Inpatients at 

Warrington 

General 

Hospital 

NHS 

Foundation 

Trust, UK 

(n=50) 

Yes, discusses 

diabetes SAM in a 

UK hospital with 

people with 

diabetes 

Inferences not 

backed by 

qualitative data 

but patient 

preferences 

backed with 

audit data 

Y 

Alabraba 2014 Insulin self-

administrati

on project 

description 

and audit 

Shared learning for 

insulin self-

administration 

policy 

implementation 

Inpatients at 

Aintree 

University 

Hospital 

NHS 

Foundation 

Trust, UK 

(n=30) 

Yes, discusses 

implementation of 

insulin SAM in a UK 

hospital 

Audit data and 

‘lessons learnt’ 

Y 

Booth (no date) Opinion 

piece 

Criticism of lack of 

ability to self-

administer whilst in 

hospital 

NA Yes, discusses 

diabetes SAM in a 

UK hospital context  

Personal 

opinion / 

experience only 

Y 

Dashora (2018) Retrospectiv

e incident 

report 

review, 

patient 

focus-group 

and audit 

Initiate insulin self-

administration in 

hospital 

Inpatients at 

Sheffield 

Teaching 

Hospitals 

NHS 

Foundation 

Trust, UK 

(n= 51 

reports) 

Yes, discusses 

insulin SAM in a UK 

hospital 

Data presented 

support 

inferences but 

methodological 

detail lacking in 

report 

Y 

Diabetes UK 

and University 

Hospitals 

Southampton 

NHS Foundation 

Trust 

Patient 

Information 

Resource 

Promote insulin 

self-administration 

in a hospital setting 

UK NHS 

Hospitals 

Yes, explains the 

process of insulin 

SAM to patients 

No data 

presented but 

useful for 

refining theories 

relating to 

patient-staff 

relationship and 

activities in the 

intervention 

Y 

Gangopadhyay 

(2008) 

Observation

al study and 

audit 

Evaluate patient 

preference and 

accuracy of timing 

of insulin 

Inpatients at 

University 

Hospital 

Birmingham 

Yes, discusses 

insulin SAM in a UK 

hospital 

Audit data plus 

patient survey. 

Lacks detail on 

method of 

Y 


