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Abstract
Introduction
Patient flow is a complex element of emergency departments that affects the efficiency and quality of care. Improving ED patient flow requires an understanding of how ED processes work. An exploration of value and waste in the ED patient flow process may also contribute to an understanding of patient flow.  This project seeks to identify the factors that influence patient flow and explore the concepts of value and waste in the process. 
Methods
Multiple qualitative methods were used to explore the ED patient flow process in a single case study site. Two literature reviews- an umbrella review of interventions to improve patient flow and a qualitative synthesis on determinants of patient flow- informed the study approach. Non-participant observations (48 hours), observational process mapping (155 hours) and informal conversational interviews were used to collect data. A thematic synthesis of the findings was undertaken. 
Findings
The primary study findings identified seven themes on factors influencing ED patient flow- ED organizational work processes, ED design, layout, use of space, material resources, ED nursing staff levels, ED nursing roles and skill use, ED non-clinical staff and external clinical and non-clinical departments. Valuable steps in the patient process were those the improved the patient’s health or experience and those that led to an exchange of information or knowledge. Wasteful steps were those that delayed patient progression, led to no exchange of knowledge or information and led to a perceived inappropriate use of the ED or doctors’ time. 
Conclusion
This study has provided deeper insights and explanation into the factors influencing emergency department patient flow and has explored the concepts of value and waste in the patient flow process. Two conceptual models have been developed and practical examples used to illustrate the use of the models in emergency departments. 
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[bookmark: _Toc532580249][bookmark: _Toc534997958]Scope of the research - what this research is about
This thesis explores emergency department (ED) patient flow and was undertaken in an emergency department in Trinidad and Tobago. The research employed qualitative methods to understand the factors influencing ED patient flow and value and waste in the ED patient flow process. There are potentially many factors that influence ED patient flow. The primary research will focus on the organizational process of ED patient flow and therefore does not aim to explore factors such as organizational culture, communication and the effect of professional roles and boundaries. 
This introductory chapter begins with a brief discussion on the meaning of emergency care and the importance of understanding ED patient flow. In order to provide context for the primary research, a summary of health care in Trinidad and Tobago and an overview of the emergency medical care available in the setting is also presented. A background on the researcher is then presented. The chapter ends with the research question, aims, objectives and an outline of the structure for the remainder of the thesis.
[bookmark: _Toc518216343][bookmark: _Toc531455323][bookmark: _Toc532580250][bookmark: _Toc534997959]Overview of emergency care
The World Health Organisation states that acute care includes “the health system components, or care delivery platforms, used to treat sudden, often unexpected, urgent or emergent episodes of injury and illness that can lead to death or disability without rapid intervention. The term acute care encompasses a range of clinical health care functions, including emergency medicine, trauma care, pre-hospital emergency care, acute care surgery, critical care, urgent care and short-term inpatient hospitalization” [1; p.386].
In a UK report, emergency and urgent care systems have been defined as “all the services which contribute to the management of people during the emergency phase of health problems together with the processes in place for referring patients between services” [2; p.6]. The emergency department (ED) falls within this system. Other services include ambulance services, minor injuries units, GP services and walk-in centres [2].
Two main models of emergency care have been described in the literature- the Anglo-American and Franco-German models [3, 4]. In the Anglo-American model, emergency medicine is a distinct medical specialty with trained physicians who care for patients in emergency departments. In the Franco-German model, emergency medicine is not a recognized specialty and is practiced by doctors from other medical specialties such as surgery or medicine. The Anglo-American model is common in the UK, North America and Australia while the Franco-German model is mostly seen in European countries [3]. 
As part of the emergency care system, emergency departments function as the frontline for acute care and can be a patient’s first point of entry to a hospital health system or even a patient’s first experience with health services. The International Federation of Emergency Medicine states that an ED is “the area of a medical facility devoted to provision of an organized system of emergency medical care that is staffed by Emergency Medicine Specialist Physicians and/or Emergency Physicians and has the basic resources to resuscitate, diagnose and treat patients with medical emergencies” [5; p.926]. This is in keeping with the Anglo-American model of emergency care.
Emergency departments manage a variety of patient complaints ranging from life threatening conditions to non-urgent complaints.  Emergency department work is multifaceted, involving numerous interactions and complex decision-making processes. The relationships and processes that constitute emergency care contribute to the quality of care provided. 
Several countries have introduced performance measures to monitor quality of care in emergency departments [6-9]. In the UK, examples of these quality indicators include total time spent in the ED, left without being seen, service experience, time to initial assessment and consultant sign-off [6].  In this area of ED service delivery and improvement, emergency department patient flow and crowding are two concepts that can affect these measures.
There have been many studies in both areas of ED patient flow and crowding [10-13]. However, an understanding of the patient flow process is still lacking.  In order to improve patient flow, we first need to understand how processes in emergency departments work. This project seeks to understand the ED patient flow process and identify the factors that influence it.
[bookmark: _Toc531455324][bookmark: _Toc532580251][bookmark: _Toc534997960]The importance of focusing on and understanding patient flow in emergency departments
Patient flow and crowding are issues that can affect the efficiency and quality of care in hospitals and emergency departments [11]. Much of the early literature on emergency department organization and efficiency focused on crowding. Asplin et al. developed a conceptual model of ED crowding that highlights its multi-factorial causes (Figure 1) [10]. The framework separates crowding into three components - input, throughput and output. Input refers to anything that adds to the demand for emergency department services; throughput represents processes within the ED and the output focuses on patient disposition and patient boarding (the inability to move admitted patients out of the ED) [10]. 
Figure1. Input-throughput-output model of ED crowding from Asplin et al. [10; p. 176, Figure 2]
[image: ]
In 2006, Asplin advocated for a shift in focus from ED crowding to patient flow. He suggested that measuring patient flow would be easier than measuring crowding and may be more useful for improving the quality of care in emergency departments [14]. One of the difficulties in shifting this focus is defining these two concepts and identifying measures specific to each. A more detailed explanation of the definitions of patient flow and crowding is presented in Chapter 2 but briefly, patient flow refers to the progressive movement of patients through a pathway while crowding refers to an imbalance between supply and demand [15, 16]. 
Although attempts will be made to define these as two separate concepts, the relationship between the two must be acknowledged. Poor patient flow may lead to crowding and crowding may lead to poor patient flow. However, other scenarios may occur. An ED with good patient flow may be crowded while an ED with poor patient flow may not necessarily be crowded (since crowding is related to the number of patients). Details on the definitions, measures and relationship between patient flow and crowding will be presented in Chapter 2. 
Numerous policy documents and research have highlighted the consequences of poor patient flow and crowding. Several literature reviews have also focused on strategies to improve patient flow or factors influencing patient flow in emergency departments [12, 13]. Since patient flow and crowding are related, the consequences of poor patient flow also include the consequences of crowding. The UK National Health Service (NHS) produced a good practice document in 2017 focusing on patient flow [17]. The document highlighted several consequences of poor patient flow. These included the crowding of EDs which may lead to stressful environments, patient admissions to inappropriate wards leading to poor patient outcomes, the over burdening of staff who are then unable to perform routine activities, delays and slow processes which may lead to wasted time for patients [17]. 

Haraden and Resar also outline the consequences of poor ED patient flow [18]. Poor patient flow in emergency departments affects patient safety when patients remain boarded in emergency departments. The ED is an ‘inappropriate and expensive’ place when patients are not transferred to their final destination [18; p.7]. Poor ED patient flow may result in treatment delays thus affecting the quality of care provided to patients. Lastly, poor ED patient flow compromises the ED’s capacity to function as an emergency department. Boarded patients in the ED restrict the capacity of the ED to accept and treat new patients, thus preventing patients from accessing care [18]. 

Carter et al. found that patients who presented to the ED when the mean patient length of stay was more than 6 hours, had a risk of 7 day death post discharge that was almost twice that compared to those who presented at periods when the mean patient length of stay was less than one hour [19]. Guttman et al. also found that the risk of adverse events such as death and hospital admission increased with longer ED waiting times [20].

Thus, patient flow in emergency departments affects the quality and safety of care and is worth exploring further.  Haraden and Resar suggest that the key to improving patient flow is to understand the work processes that create flow problems, stating ‘these problems cannot be solved by simply working harder or by adding more beds or staff’ [18; p.7]. One aspect that may be useful in understanding the patient flow process is to understand where in the patient’s journey there is value and waste. These concepts originated from lean thinking and will be discussed in detail in Chapter 2. In the simplest of terms, value is related to what the patient wants or what benefits the patient. Anything that does not add value is considered waste [21]. Eliminating wasteful steps or wasteful parts of the patient’s process and optimizing the remaining valuable steps should promote good patient flow [21]. A simplistic approach may be that any patient- staff interaction is valuable while any wait for patient-staff interaction is wasteful. However, this approach limits the potential to improve the efficiency and effectiveness of the process by removing wasteful patient-staff interactions. 

The application of lean principles in healthcare and process improvement is becoming more common [22, 23]. However, there is little literature that explicitly explores how value and waste in the patient flow process is identified and why a particular aspect of the process is deemed valuable or wasteful. This represents a gap in the knowledge and is an area that should be explored further. 
Processes, flow and value are all connected in service improvement. Flow is related to process knowledge. Understanding what factors hinder and promote good patient flow requires an in-depth analysis of the core processes that constitute emergency department services. In order to understand the factors that affect patient flow, we must first identify and understand the steps in the patient flow process. Once the steps are identified, we can then determine where value and waste exist in the patient flow process. Identifying and assessing value and waste in healthcare may be challenging but attempting to identify what patients and staff value in the ED patient journey may contribute to an improvement in patient flow by eliminating those steps that are considered wasteful. 
[bookmark: _Toc518216350][bookmark: _Toc531455325][bookmark: _Toc532580252][bookmark: _Toc534997961]Overview of healthcare in Trinidad and Tobago
This thesis is based on research undertaken in Trinidad. The site was chosen for pragmatic reasons as the researcher is based there. In order to orientate the reader to the setting, this section provides a background to the health care system in Trinidad and Tobago followed by an overview of emergency medical services and a brief history of hospital based emergency care in Trinidad and Tobago. The relevance of conducting research in a developing country is then discussed.
[bookmark: _Toc532580253][bookmark: _Toc534996828][bookmark: _Toc534997962]Healthcare in Trinidad and Tobago
Trinidad and Tobago is a twin island republic at the southern-most end of the Caribbean. The health system is a mix of public and private facilities. The public health system is funded by the government of Trinidad and Tobago and the taxpayers and is a non-paying service to citizens [24]. Two levels of organisation exist within the public health system [24]. The first level is the ministry of health. The ministry of health manages the entire health system with responsibilities related to finance, governance, policymaking and legislation. The second level is the regional health authorities (RHA) [24]. 

Public health care has been decentralised into five separate regional health authorities, four of which are in Trinidad and one in Tobago [24, 25]. Each health authority is responsible for managing the public health service facilities that falls under its care [24]. Each RHA has at least one major hospital and one district health facility. Across the five regional health authorities, there are nine hospitals, nine district health facilities and ninety-six health centres. Of the nine hospitals, five are general hospitals and four are specialty hospitals [24]. 

The private health sector operates on a fee for service system. The ministry of health maintains a relationship with the private health sector to outsource specific medical procedures [24]. Similar to other countries, there are shortages of qualified health professionals in Trinidad and Tobago. The ministry of health addresses these shortages by recruiting health care professionals from other countries [25]. 
[bookmark: _Toc518216351][bookmark: _Toc531455326][bookmark: _Toc532580254][bookmark: _Toc534996829][bookmark: _Toc534997963]Emergency medical care in Trinidad and Tobago
The emergency medical care in Trinidad and Tobago comprises both prehospital and hospital emergency care. The Global Medical Response of Trinidad and Tobago (GMRTT) is the national provider of prehospital services [26]. GMRTT is an American organization contracted by the Ministry of Health [26]. Pre-hospital care practitioners in Trinidad consist of Emergency Medical Technicians (EMT), Advanced EMT and Paramedics. Paramedics perform basic and advanced medical procedures [27]. However, these practitioners do not yet have a license to practice independently.  Nursing staff in emergency departments include registered nurses, enrolled nursing assistants and patient care assistants. Nurses may enroll in a trauma and emergency course to enable them to provide emergency nursing care to patients in EDs [28]. 

Emergency medicine in Trinidad and Tobago is a relatively new specialty. Prior to the introduction of emergency medicine in Trinidad, emergency departments were staffed with non-specialised nurses, and doctors, usually from surgical or internal medicine backgrounds [29]. In 1995, Kirsch et al. published an article on the practice of emergency medicine in Trinidad and Tobago [30]. In that paper, the emergency system appeared to be more aligned with the Franco-German model of emergency care. In the ED described, a general surgeon functioned as ED director, there was a registrar with postgraduate training in family practice while the majority of other physicians had no formal postgraduate qualifications [30]. The article concluded that there was a need for specialised emergency medicine training. 

An emergency medicine postgraduate programme was implemented in Trinidad and Tobago in 2005 [31]. Subsequently, the emergency medical system evolved to follow the Anglo-American model of emergency care. This meant that there were now distinct emergency physicians working in emergency departments and as of 2016, there were 16 graduates from the postgraduate programme, which qualifies those graduates to function as consultants in emergency medicine. A formal triage system was also implemented, the Canadian Triage and Acuity Scale (CTAS). A nurse, doctor or both could undertake the triage process. The triage system categorises patients from Level 1 to 5 based on acuity [32]. Table 1 outlines the CTAS rules.

Table 1. Canadian Triage and Acuity Scale guidelines [32]
	CTAS level
	Target

	Level 1 Resuscitation
	Patients should be seen by a physician immediately 98% of the time

	Level 2 Emergent
	Patients should be seen by a physician within 15 minutes 95% of the time

	Level 3 Urgent
	Patients should be seen by a physician within 30 minutes 90% of the time

	Level 4 Semi-urgent
	Patients should be seen by a physician within 60 minutes 85% of the time

	Level 5 Non- urgent
	Patients should be seen by a physician in 120 minutes 80% of the time



[bookmark: _Toc532580255][bookmark: _Toc534996830][bookmark: _Toc534997964]Relevance of conducting research in Trinidad and Tobago
Knowledge flow is important amongst countries and settings of varying resource capabilities. Developing countries or settings with fewer resources typically benefit from research and lessons learnt in developed or better-resourced countries. However, research in developing countries and settings with fewer resources may also be beneficial and transferable to developed countries [33, 34]. Examples of health care areas where developed countries can learn from developing countries include skills substitution, decentralization of management and creative problem-solving [33]

Trinidad and Tobago is a developing country with a developing emergency care system. A recent study conducted in Trinidad examined throughput and hospital crowding in one of the major hospitals [35]. However, the major emergency departments have not been analysed in an in-depth manner to identify where and why patient flow problems exist.  One previous study conducted in an ED in Trinidad examined the feasibility of using simulation modeling in the ED [36]. However, a detailed analysis of the patient flow process was not performed. 

The knowledge and findings gained from this research should directly benefit the local health system.  Additionally, conducting research in a developing country and a developing emergency care system may provide valuable information that may be applicable to other settings. The current primary study is useful in emergency departments where flow and crowding problems exist as well as settings where those concerns are compounded by limited resources and a lack of protocols to mitigate the issues.  

[bookmark: _Toc518216352][bookmark: _Toc531455328][bookmark: _Toc532580256][bookmark: _Toc534997965]Researcher background and interests
Prior to commencing the PhD, I was a senior doctor in an emergency department in Trinidad. My interest in understanding ED patient flow developed while working in the emergency department. As with many emergency departments globally, the ED in which I worked also struggled with crowding issues. I often wondered how we could know if a strategy would work. This in turn led me to think about what was the root cause of the problem and it could be discovered. I felt that if we understood why things happened and how they happened then strategies could be developed that would directly target the root cause of the problem and benefit both staff and patients.

I thought it would be useful to involve the primary stakeholders (staff and patients) to foster an understanding of the emergency department process. I chose to focus on patient flow rather than on crowding because it seemed that the logical approach to understanding the emergency department was to explore the processes experienced by patients throughout their ED visit. 
[bookmark: _Toc518216344][bookmark: _Toc531455329][bookmark: _Toc532580257][bookmark: _Toc534997966]Research questions, aims and objectives
[bookmark: _Toc516597303][bookmark: _Toc518216345][bookmark: _Toc531455330][bookmark: _Toc532580258][bookmark: _Toc534996833][bookmark: _Toc534997967]Research question
1 What factors influence patient flow in the emergency department?
2 What steps in the ED patient flow process do staff and patients consider valuable and wasteful?
[bookmark: _Toc516597304][bookmark: _Toc518216346][bookmark: _Toc531455331][bookmark: _Toc532580259][bookmark: _Toc534996834][bookmark: _Toc534997968]Aim
To understand emergency department patient flow and identify the factors that influence ED patient flow. 
[bookmark: _Toc516597305][bookmark: _Toc518216347][bookmark: _Toc531455332][bookmark: _Toc532580260][bookmark: _Toc534996835][bookmark: _Toc534997969]Objectives
1. To map patient journeys in an ED using observational mapping
2. To identify the factors that influence patient flow in emergency departments
3. To identify the steps or parts of the patient flow process that are valuable and wasteful to patients and doctors using qualitative observational methods
4. To review process maps of patient journeys with key staff members to explore the patient flow process
[bookmark: _Toc518216353][bookmark: _Toc531455333][bookmark: _Toc532580261][bookmark: _Toc534997970]Thesis structure
This study contributes to a clearer understanding of the ED patient flow process, adding to the existing literature on ED patient flow and adds new knowledge regarding the concepts of value and waste in the ED patient flow process, a gap that exists in the literature. The study also produced a conceptual model of patient flow that demonstrates how interventions may work in emergency departments. 

There are eleven chapters in this thesis. Chapter 1 provided an introduction to this thesis, an overview of emergency care generally and specifically in the study setting. The chapter has concluded with the research question, aims and objectives. 

Chapter 2 provides details on the ED concepts of patient flow and crowding and proposed definitions and measures of these are presented. Following this are the theories that guided this study, namely, complex adaptive systems, the theory of constraints and lean thinking, with specific emphasis on value and waste in health care. These theories guided the researcher’s thought process. The process mapping method is then introduced. The final section of this chapter is a discussion on the scoping literature search that was undertaken prior to the formal literature reviews, describing the process that led to the development of the literature review questions, aims and the decision to undertake two comprehensive literature reviews. 

Chapter 3 presents the first literature review, an umbrella review on interventions to improve ED patient flow. This umbrella review focused on quantitative articles on interventions to improve ED patient flow. The review notes that while there are numerous articles examining interventions to improve ED patient flow, there was still a limited understanding of how and why these interventions produced their effects. 

Chapter 4 presents the second literature review, a qualitative synthesis exploring the determinants of ED patient flow.  This literature review identified a gap in the qualitative evidence available that aimed to understand the ED patient flow process. 

Chapter 5 presents the methodology and methods used in this study. The chapter begins with a discussion on the philosophical approach underpinning this study, namely a pragmatic-critical approach. The chapter moves on to discuss the case study design and the methods used to collect data- non-participant observations, observational process mapping, informal conversational interviews and review of process maps. The ethical considerations and the pilot study are then discussed followed by a detailed description of the data collection process and the data analysis method used (thematic analysis). The chapter ends with a discussion on the rigour and trustworthiness of the study. 
Chapter 6 is the first of the empirical findings chapters. This is a descriptive chapter, presenting the physical layout of the emergency department case study site and a description of the resources available in the ED. 

Chapter 7 presents the process maps of the ED patient flow process that were generated from the data. A narrative of the patient flow process is provided, explaining the steps in the process maps before moving on to chapter eight where the ED processes and maps are used to understand the patient flow process.

Chapter 8 presents the findings on the factors that influence ED patient flow. Seven overarching themes are presented and discussed.

Chapter 9 presents the findings on the exploration of value and waste in the ED patient flow process. The chapter is separated into two sections- the first on value in the patient process and the second on waste.  

Chapter 10 presents the discussion of the study findings. The main study findings are first summarised. A synthesis of the evidence from the qualitative literature review and the primary research findings on factors influencing ED patient flow is presented in a conceptual model. The discussion on the main findings follows this and is separated into three sections- factors influencing ED patient flow, value and waste in the ED and the process mapping method. The strengths and limitations of the thesis are then presented. The chapter ends with a reflective section on what I would have done differently in the research.  

Chapter 11 is the final chapter of the thesis. In this chapter, the implications for policy, practice and research are presented. A practical example of how the conceptual model of ED patient flow may be used to implement interventions is also presented. The thesis ends with concluding remarks.  
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This chapter begins with a discussion on the concepts of ED patient flow and crowding. Since the thesis focuses on patient flow it is necessary to first define patient flow. Thus, section 2.1 aims to distinguish between flow and crowding, presenting working definitions and potential measures of each. The relationship between flow and crowding is then discussed. 
Several theories are presented in the remaining sections of the chapter. Complex adaptive systems and the theory of constraints informed the researcher’s thinking process. Complex adaptive systems served to provide an understanding of why emergency departments are considered complex systems while the theory of constraints provided an understanding of how to improve patient flow. Lean thinking is a management tool originating from the manufacturing industry that has now been implemented in healthcare. The lean thinking tool was not implemented in this study but rather the principles served to inform the exploration of value and waste in the ED patient flow process. A brief introduction to the process mapping method used in the primary research is then presented. The chapter ends with a discussion on the scoping literature search undertaken and the rationale for undertaking two literature reviews. 
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Hwang et al. have categorized patient flow into two arms, flow and non-flow, where non-flow can lead to crowding [37]. Flow is typically thought of as movement but Damelio suggests that viewing flow as movement is incorrect “since movement of work does not create more value in that work” [38; p.28]. He proposes that flow is a property of work that converts a resource input into an outcome along its pathway [38]. This implies that the direction in which movement occurs is relevant to the outcome and it may be inferred that if the input activity is transformed into an outcome this will lead to “good flow”. If there is no transformation of the input activity, then this leads to “poor flow”. 
According to Graban, seven types of flow exist in healthcare- flow related to the movement of patients, staff, medications, supplies, equipment, information and process engineering [39].  These flow types are expressed in the definition of flow given by the UK National Health Service that states that flow is “the progressive movement of products, information and people through a sequence of processes.  In healthcare, flow is the movement of patients, information or equipment between departments, staff groups or organisations as part of a patient's care pathway” [15]. If this definition is merged with Damelio’s ideas of flow, “movement” may be interpreted as the active transformation of an input into an outcome. 
Asplin states that the ‘fundamental metric of patient flow is throughput’ [14; p.1] and ED throughput is measured as the time interval from when a patient arrives in the ED until the patient departs the ED [14]. Since a consensus definition of ED patient flow does not yet exist, I have combined the above ideas of flow with that of throughput to define ED patient flow. Therefore, I propose that ED patient flow is the progressive movement of patients through care processes, where movement refers to the active transformation of an input to an output, from arrival until the patient physically leaves the emergency department. 
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Emergency department crowding is a common occurrence worldwide but there is no universal definition for it [40, 41]. Emergency medicine societies in the US, UK, Canada and Australia have each presented definitions of ED crowding [16, 42-44]. These are outlined in table 2. In examining these definitions, the underlying theme is that crowding occurs when the demand for care exceeds the capacity to provide that care.  



    Table 2. Definitions of ED crowding
	EM society
	Definition

	American College of Emergency Physicians
	A situation in which the identified need for emergency services outstrips available resources in the ED. This situation occurs in hospital EDs when there are more patients than staffed ED treatment beds and wait times exceed a reasonable period [42]

	UK Royal College of Emergency Medicine

	The situation where the number of patients occupying the emergency department is beyond the capacity for which the emergency department is designed and resourced to manage at any one time [16]

	Canadian Association of Emergency Physicians
	Emergency department overcrowding occurs when the demand for emergency services exceeds the ability of an emergency department to provide quality care within appropriate time frames [43]

	Australasian College of Emergency Medicine

	ED crowding refers to the situation where ED function is impeded primarily because the number of patients waiting to be seen, undergoing assessment and treatment or waiting for departure exceeds the physical bed and/or staffing capacity of the ED [44]



As stated in Chapter 1, Asplin et al. developed a conceptual model of ED crowding that separates crowding into input, throughput and output. Input refers to anything that adds to the demand for emergency department services; throughput represents processes within the ED and the output focuses on patient disposition and patient boarding (the inability to move admitted patients out of the ED) [10] (Figure 1).
Another systematic review categorized the consequences of crowding into adverse outcomes, reduced quality, impaired access and provider losses [11]. Crowding has also led to increased patient mortality, transport delays, treatment delays, ambulance diversion and patient elopement [11]. ED crowding affects patient dignity, privacy and confidentiality and has led to decreased patient and staff satisfaction levels [45-47]. One systematic review stated that ten day mortality rates for patients admitted to hospital during periods of ED crowding was 34% higher than those admitted during non-crowded periods [19]. ED boarding refers to admitted patients who remain in the ED until a bed becomes available on the ward [48]. ED mortality rates were found to significantly increase from 2.5% at less than 2 hours boarding to 4.5% at more than 12 hours [49]. Boarding reduced the number of available beds for incoming ED patients which in turn reduced the ability of staff to treat new patients [47]. 
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Measuring ED patient flow and crowding is also important in order to assess ED performance. Hwang et al. identified 71 measures of crowding in their systematic review [37]. The measures were classified as clinical opinion, input, throughput, output and multidimensional. In examining these measures, the authors noted that there were two distinct categories- numbers of patients and time intervals- and deemed numeric measures more appropriate for measuring crowding, which they termed non-flow, while time intervals were better suited to measuring patient flow [37]. 
As stated above, Asplin has suggested that throughput is the measure of patient flow [14]. ED throughput is measured as the interval from when a patient arrives in the ED until the patient leaves the ED [14]. This may be considered equivalent to the ED length of stay (LOS). ED quality indicators from Hospital Episodes Statistics UK and the National Ambulatory Medical Care Survey in the US include measures such as time to treatment, time to initial assessment, total time in the ED [50, 51]. This is consistent with Asplin’s measure of ED throughput time and Hwang et al.’s suggestions to use time intervals to measure patient flow. Stemming from this measure, any time based sub-measure of LOS may be used to monitor patient flow. Examples include door to doctor time, door to disposition time [48, 52]. 
Based on the above information, I have decided to classify measures of ED patient flow and crowding using time intervals and numerical counts of patients respectively since this demarcation correlates better with the proposed definitions of ED patient flow and crowding. Metrics were identified from Hwang’s review [73] together with time intervals identified in other studies [48, 52-54] and from the Hospital Episodes Statistics UK and National Ambulatory Care Survey [50, 51].  Table 3 lists a few suggested measures of ED patient flow and crowding used for this thesis.
Table 3. Suggested measures of ED patient flow and crowding
	Measures of ED patient flow
	Measures of ED crowding

	· ED LOS
· Time to consultation
· Time to room placement
· ED treatment time
· Time from patient arrival to triage
· Time from provider assessment to disposition decision
· Time from disposition decision to departure
Any time sub-measure of ED LOS may be considered a measure of flow 
	· Total number of patients in the ED
· Number of patients per nurse or physician
· Number of full rooms
· Number of patients admitted or discharged per physician
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Although ED patient flow and crowding have now been defined separately and distinct measures have been presented, a close relationship does exist between the two concepts. A crowded ED may result in poor flow because the demand for care, that is, the number of patients, exceeds the capacity to match that demand. The downstream effect is that the progressive movement of patients may be hindered. In an ED with poor flow, patients may not move through the processes of care at an adequate rate, which eventually may result in crowding. 
 Lui et al. analysed patient flow during periods of crowding and normal patient volume [55]. For all patients, the time to ED bed placement was found to be longer when the ED was crowded but once patients were in a bed, there was no statistical difference in other flow metrics (room to physician, orders to first intervention, and first intervention to disposition) between crowded and normal patient volume periods. Flow metrics were also faster for extremes of acuity (urgent and non-urgent patients) compared to intermediate acuity patients, in the crowded period compared to the normal patient volume period [55]. Thus, the study results suggest that a crowded ED can have good flow and conversely a non-crowded ED can have poor flow. 
In order to understand these concepts better, the complexity of emergency departments will now be discussed. 
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The ED may be thought of as a linear system where patients enter the service, are treated and a decision is made as to whether patients can be discharged or admitted [56]. However, this assessment understates the multi-dimensional character of emergency departments.
Emergency departments have been referred to as complex adaptive systems [36, 57]. Complex adaptive systems refers to a process of breaking down a system or situation into its individual components, recognizing that each component interacts with and reacts to another and to its environment, creating patterns and relationships that serve to define the system as a whole [58]. 
Complexity ideas developed by Zimmerman and combined with Snowden’s Cynefin framework distinguish amongst simple, complicated, complex and chaotic situations [59; p.80-110]. These are summarised in table 4. Briefly, in simple situations, what needs to be done is known; in complicated situations, what needs to be done is challenging but knowable; in complex situations, what needs to be done is unknown and unknowable in advance; in chaotic situations there is extreme uncertainty and unpredictability and it can be difficult to distinguish this from a complex situation [59]. Complex adaptive systems display characteristics of complexity. These are outlined in table 5.
Smith and Feied state that several factors contribute to the complexity of an ED, namely the environment, the individual patients, the physicians and the clinical decision making process [56]. The ED is a mobile environment with many staff-staff and staff-patient interactions. Within these interactions, each person pursues individual paths. Activity in the ED cycles between order and disarray.  In this way, the ED environment is dynamical and emergent. 
Patients arrive at any time with complaints ranging from non - urgent to seriously ill. These patterns are usually unknown and unpredictable adding to the non-linearity and uncertainty of the ED.  Patients are dynamical with their conditions changing rapidly, forcing staff to continuously adjust and adapt to each patient’s evolving needs. 
ED staff are self-organisers and multi-taskers, interacting with each other, with inter-and intra-departmental services and with the general ED environment. Their patterns are unpredictable but dependent on the system as a whole. The clinical decision making process is non-linear with small actions potentially having significant consequences. There is the potential for each decision to have a knock-on effect on another [56]. 
Understanding complexity is important because complex systems may consist of complex processes. However, the system may still be efficient and effective if the process has the least number of steps required to produce an output. Therefore, the aim is not to eliminate the complexity but rather to understand and develop flexible methods of managing it [56].







Table 4. Simple, complicated and complex situations [60] 





 
  Table 5. Central complexity ideas [60]
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Demand, capacity and variation are concepts that also apply to the patient flow process. Demand refers to how many requests there are for a particular activity [61]. Capacity is the maximum valuable output that available resources can achieve in a certain timeframe [61, 62]. Ideally, demand and capacity should match; however, variation disrupts this equilibrium [63]. Haraden and Resar state that ‘one of the first steps in understanding patient flow is to accept the inherent variation found in the healthcare delivery system’ [18; p4]. Natural variation refers to factors that are not under the control of the system, such as patient symptoms or arrival times [63]. Artificial variation is created by the service itself and how it is structured. This includes staff schedules, staff sickness, prioritization of patients, skill mix and equipment availability [63]. Haraden and Resar consider the effects of artificial variation on patient flow to be greater than the effects of natural variation and state that ‘one vital key to improving flow lies in reducing variation in processes related to flow’ implying that the focus should be on managing artificial variation [18; p.5].
Variation exists in both the demand and capacity points in a process [63]; reducing variation should improve flow and improvement efforts should target demand, capacity and existing variation in the steps as well. Two methods that may be used to improve a process are the theory of constraints and lean thinking. 
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The theory of constraints is used to understand how to improve organizations [64]. The theory focuses on managing bottlenecks and their associated constraints [65]. A bottleneck is the rate-limiting step in a process while the constraint is what causes the bottleneck [66].  The constraint is the equivalent of the weakest link in a chain [65]. The foundation of the theory is that complex systems are linked by various activities and one of these activities is a constraint [67]. Furthermore, every process has at least one constraint and every constraint is an opportunity for improvement [67].  Identifying constraints is done by following a five step process [65-67]:   
1. Identify the system’s constraint. A constraint can be physical (machines, materials, demand level or people) or administrative (policy) [60]. A mapping tool can be used to identify the constraint. This will be described in Section 1.5.  
2. Decide how to exploit the constraint. Since the constraint is the weakest link, all efforts should focus on overcoming it. If the constraint is physical, the aim would be to get the most from the constraint. If the constraint is administrative, this could refer to a policy change that improves flow [67]. Once flow through the constraint improves, flow automatically improves in the overall process. 
3. Support the constraint by subordinating everything else to it. This simply means that the emphasis should be placed on the constraint step since the output at a non-constraint step is dependent on the output at a constraint step. All actions at non-constraint steps should be synchronised with the actions of the constraint step.
4. Elevate the constraint.  If the constraint is still present then further resources are required to eliminate the constraint. 
5. Repeat the process so that inertia does not become the constraint. Since a constraint will always be present in any process, once the current constraint is removed, the cycle must be repeated to remove the next constraint. 
Thus, this theory seeks to understand how to improve an organization or process. Lean thinking is a similar technique but differs from the theory of constraints in that lean thinking considers value and waste in the process, as discussed in the following sections. 
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The terms lean and lean thinking originated from the Japanese manufacturing car company, Toyota and were coined by Womack and Jones [68].  Lean is a management tool aimed at improving the flow of a process by maximising value and eliminating waste [69]. For this research, the lean approach was not implemented. An understanding of value and waste was necessary to address the study objective on identifying where value and waste exist in the ED patient flow process. In order to understand these concepts, lean will be reviewed in its entirety. 
Lean thinking is based on five principles [68]: 
1. Define value from the perspective of the end customer
2. Identify the value stream and eliminate waste
3. Make the value steps flow
4. Design and provide what the customer wants only when the customer wants it
5. Pursue perfection

Value in lean is the capability to produce the service or item requested by the customer in the minimum time possible, from the point of order by the customer until delivery to the customer, at a suitable price [23]. Value is defined from the customer’s perspective [68, 70]. In healthcare, value is seen as anything that improves the patient’s health, well-being or experience in the service [70].   
In lean thinking, the primary customer is the patient and the priorities of the other customers should be aligned with those of the primary customer [21, 70, 71]. This value concept will be further explored in the section 2.5.2. 
The next principle is to identify the value stream. A value stream is all the steps needed to create a specific service or item from its conception through to delivery to the customer [72]. Value stream mapping is used to explore value streams and is the identification of all steps taken in a product pathway [21, 70].  Each step in the value stream is classified as either value adding or waste, with the aim being to eliminate waste [23].  An example of a value stream could be a patient who is admitted to a ward. The value stream would be all the steps the patient took from the moment of admission through to discharge. 
Next, value should flow smoothly by further eliminating factors that prevent flow [64]. This involves identifying constraints in the value stream.  As smooth flow is created, products should be pulled towards the next step in the value stream [68, 70]. The pull principle is based on demand [21, 70]. Lean suggests that a product should only be made if the customer requests it, allowing the customer to pull the product [68, 70]. Subsequently, everything required to make this product is also pulled according to the demand for the product [21, 70].  For a patient journey, this means that the next step in the sequence pulls the patient towards the step rather than the patient being pushed into the step. An example would be a ward calling the ED asking if there are any patients for admission rather than the ED calling the ward asking if they have available beds to accept a patient [70]. 
The last principle is perfection [68, 70]. The process is continuously refined so that only value adding steps will be present and eventually lead to perfection [70]. The lean principles create a service that is valuable to its primary customer, has standardised processes, little waste and variation and continuously flows. 
The principles of lean thinking and the theory of constraints produce a comprehensive understanding of how processes function and provide an approach for improvement. The theories highlight the use of a mapping tool to identify constraints, promote the ideas of value and waste and aim for continuous assessment of a service to achieve perfection. 
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In the analysis of the ED patient flow process, I will attempt to identify which steps in the ED patient flow process are considered valuable and which are considered waste. In order to do this we need to understand these concepts of value and waste and how they are related to healthcare. 
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An easy way to view value is to think of the value one places on an item. This value can be monetary, that is, the actual cost of the item, or conceptual, how important the item is to the individual. How does this translate to healthcare? Three perspectives will be discussed- economical (monetary) value, lean thinking (conceptual) value and the idea of sacrifice. In each view, value is defined from the customer’s perspective. 
From a health economics perspective, value is the patient health outcomes achieved per dollar spent where health outcomes refer to actual results of care and costs refer to the total cost across the entire care cycle, which may include primary care through to hospital care and any follow-up care [73, 74]. If value is to be measured accurately, the patient outcomes and costs should be tracked over the entire care cycle [73, 74]. This can be challenging in healthcare where the norm is to measure a section of the care cycle, as this is more convenient [73, 74].  
Another view is seen in marketing where Zeithaml defines value “as the consumer’s overall assessment of the utility of a product based on perceptions of what is received and what is given” [75; p.14]. Simplifying this, customer value is “what they ‘get’ (benefits) relative to what they have to ‘give up” (costs or sacrifices)” [76; p. 7]. This suggests that customers (patients) make trade-offs or sacrifices to obtain an item. 
In lean healthcare, any activity that benefits the patient may be considered value- adding [21]. Lean developed three criteria that define a step as value adding. These criteria were developed for the manufacturing industry but may be applied to healthcare [71]. 
1. The customer must be willing to pay for the activity
A simple way to measure the value of a step is to ask the customer if he would be less satisfied with the final output if that step was not done [77]. In a government funded health system, this could mean asking the patient if he/she thought an activity was important or useful. Relating this to the benefit/sacrifice definition of value, value of an activity may be assessed by determining what that person would be willing to sacrifice for a particular activity (what is the activity worth to the patient). 
2. The activity must transform the product or service in some way
This is interpreted as anything that moves the patient closer to the end of the value stream, which in a hospital setting could be either admission or discharge. 
3. The activity must be done correctly the first time
Work should not be duplicated or re-done. Retaking a blood sample is considered waste because time and effort could have been applied to another activity. 
Applying lean principles to healthcare is complicated because of the difficulty in identifying a single customer [69]. There are multiple customers in healthcare, each with their own perception of value [69, 78]. Sharp et al. describe the value of ED care from five customer perspectives: the patient, the provider, the payer, the health system and society [78]. From the patient perspective, timeliness to care, convenience, reassurance, symptom relief and individual health outcome were thought to be important to patients while the costs to the patients included the portion of charges patients were responsible for (insurance based system), time missed from work, time to return to work and productivity gains such as prevention of mortality and disability [78]. 
Young and McClean proposed a framework of value where value was categorized into three themes [79]:
1. Clinical value where the aim is to achieve the best patient outcome.
2. Operational value, which is the effectiveness of the service and is the traditional economic definition of value. 
3. Experiential value, which accounts for patients/carers/health workers experiences of care.
The authors noted that clinical value is likely to matter to both clinicians and patients while operational value is likely to matter most to managers and service providers [79]. The authors also acknowledged that unifying these themes, with the patient still as the primary customer, would be challenging because of the knowledge asymmetry between clinicians and patients. This concern is discussed in section 5.11.4. In integrating this concept of value with ED patient flow, it may be inferred that value in patient flow is related to the steps in the process that benefit the patient and enable the patient to progressively move through the patient process. 
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Waste is the opposite of value – anything that does not benefit the customer is waste [21]. Waste is the least resource requirements needed to produce a value- adding service or item [70]. Lean has proposed eight types of waste activities that occur [70, 71]: 
· Overproduction - production in excess of demand. In health this could be making unnecessary lab requests
· Inventory - finished product not being processed; example, overstocking storerooms
· Motion – unnecessary physical movement by people. This may be staff searching for notes, equipment, resources
· Transportation – unnecessary movement of products because of poor accessibility; example, poor departmental layout
· Over-processing - performing non-valued added work; example, duplication of information, re-clerking patients
· Defects – repeating processes because of incorrect or incomplete information; example, repeating tests because of mislabelling
· Waiting - waiting at or between steps; example, waiting for a prescription, waiting to be discharged. 
· Human potential/skills- not using staff to the best of their abilities or not engaging people and utilising their ideas.
While the aim would be to reduce or eliminate waste, not all waste can be eliminated. Waste can be either non-value adding (pure waste) or non-value adding but necessary [71]. The non- value adding but necessary steps are required for progression in the journey, even though they do not directly contribute to patient care. One example is the patient registration process. The patient cannot progress in his/her journey without this step but the actual activity does not contribute to patient care. The removal of waste from a process contributes to reducing variation in the service, which ultimately leads to improvement [80].
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Improving service performance requires knowledge of how that service functions. Since the patient is the ultimate customer, the first step should be to identify problems that exist in the patient journey. A mapping tool can be used to do this.  
Process mapping is a simple, effective tool in quality improvement that has been used in health care services inclusive of emergency departments [81-83]. A process is a series of connected steps or actions taken in order to achieve a particular end [84]. A process map is a visual, diagrammatic representation of all the steps involved in achieving this end [84, 85]. Mapping a process enhances the visibility of flow. Value stream mapping, like process mapping, notes the steps taken but additionally maps information (knowledge) and material flows [85]. 
Process mapping charts the patient journey, engages staff and provides a unique view from the patient perspective. A patient journey map captures the inputs, sequence of activities, and the outcomes of each step from entry until exit as well as the decisions made for the patient and the decision makers [83, 86, 87]. A more detailed discussion on process mapping is presented in chapter five section 5.7.3.
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[bookmark: _Toc532580276]The background to the research study has now been presented. The next step in any research study is to survey the existing literature on the topic of interest to determine what is already known, identify where gaps in the knowledge lie and present theoretical context for the primary research. Given the two concepts of patient flow and crowding, a wide range of studies existed and thus the scoping search was essential to identify where the literature review would be most appropriately focused and develop the literature review question.
The scoping search was conducted in February/March 2016 and was limited to one database (Medline via Ovid). The search strategy was based on a population of emergency department patients, and two concepts: interventions used to improve patient flow or reduce ED crowding and use of discrete event simulation to model ED flow. This search retrieved simulation articles that explored strategies to improve patient flow. These articles were generally based on hypothetical scenarios and did not explore the patient flow process.
The literature review question was then defined as “what factors influence patient flow in adult emergency departments?” A second search was conducted from May-June 2016 across four databases: Medline via Ovid, EMBASE, CINAHL and Web of Science and included quantitative, qualitative and mixed methods papers whose aims were to identify the factors affecting patient flow in emergency departments. This search retrieved 6732 titles, which were narrowed to 202 full text articles. 
Most articles were quantitative with either before-after, cross sectional or retrospective study designs. The articles assessed interventions to improve ED length of stay but the mechanism by which the intervention worked, that is, exactly how and why it influenced patient flow was still unclear. The qualitative and mixed methods studies focused more on understanding ED patient flow. Qualitative studies exploring ED interventions were not identified. Identified literature reviews examined the impact of interventions and service characteristics on flow metrics but were based primarily on quantitative articles and did not provide an understanding of the patient flow process. 
Therefore, the literature review question was refined to “what are potential determinants of patient flow in emergency departments?” with an aim of understanding the patient flow process.  As the qualitative studies appeared to provide this information and no qualitative reviews were retrieved, it was decided that a qualitative evidence synthesis would be a useful contribution to the existing literature. The ED population was widened to include any patient (adult or paediatric) in order to produce an overall picture. The sifting of articles was refined to include only qualitative and mixed methods studies.
Although the quantitative articles did not address the aim of understanding the patient flow process and how factors affected ED patient flow, the articles provided useful evidence on interventions to improve ED patient flow. Given the volume of primary studies, an overview of existing literature reviews seemed appropriate to identify interventions that improve patient flow. Thus, an umbrella review of quantitative systematic reviews that examined interventions used to improve patient flow was also conducted.  
[bookmark: _Toc518216371][bookmark: _Toc531455348][bookmark: _Toc532580277][bookmark: _Toc534997985]Summary
In this chapter, I have proposed definitions and measures of ED patient flow and crowding. Theories of complexity, constraints, lean thinking and the concepts of value and waste in processes have also been introduced and discussed. These theories served to inform the researcher’s thinking and develop the methods used in the study. The chapter closed with an explanation of the scoping search performed prior to the literature reviews and leads into the following chapter, which presents the first of the two literature reviews, the umbrella review of interventions to improve ED patient flow.
















[bookmark: _Toc518216374][bookmark: _Toc531455349][bookmark: _Toc532580278][bookmark: _Toc534997986]CHAPTER 3 INTERVENTIONS TO IMPROVE ED PATIENT FLOW: AN UMBRELLA REVIEW

[bookmark: _Toc474344438][bookmark: _Toc518216375][bookmark: _Toc531455351][bookmark: _Toc532580279][bookmark: _Toc534997987]Introduction
Many interventions have been developed to address the issues of patient flow and crowding in emergency departments. Asplin’s conceptual model of ED crowding separates the causes of crowding into input, throughput and output factors [10]. Some studies focusing on solutions to ED crowding have matched interventions to one or more of the components in the model. Morris et al identified diversion strategies as input solutions; throughput solutions included streaming, bedside registration, use of protocols, scribes, staff skills and patient flow co-coordinators; and output solutions included discharge lounges and coordination of care with communities [47]. 
A recent literature review identified senior doctor triage, rapid assessment models, streaming, primary care co-located in the ED and point of care testing as strategies to improve patient flow [13]. When exploring interventions, it is helpful to understand the theoretical rationale behind the intervention, that is, how and why it produces its effects.  Thus, two vital questions in evaluating interventions are firstly, whether the intervention works and secondly, an understanding of how it works [88].  Booth et al. refer to this latter question as conceptual richness, defined as, the ‘theoretical and conceptual development that explains how an intervention is expected to work’ [89; p. 4]
Given the numerous interventions and articles on ED patient flow and crowding, a comprehensive review of the literature should assist in identifying and assessing the effectiveness of interventions that may be used to improve patient flow as well as providing an explanation of how the interventions produce their effects. 
One method to accomplish this is to compile the evidence from existing systematic reviews. The Cochrane Collaboration describes this as an overview of reviews or Cochrane Overviews [90]. Typically, Cochrane Overviews mainly summarise data from Cochrane systematic reviews [90]. The Joanna Briggs Institute (JBI), an international research institute in Australia with 70 international collaborating centres, uses the term umbrella review, defined as “an overview of existing systematic reviews” [91]. JBI states that the main focus of an umbrella review is to “summarise the evidence from existing systematic reviews and not re-synthesise the results of the reviews using meta-analyses or meta-synthesis” [91; p.6-7]. 
This umbrella review aimed to summarise and synthesise the evidence from existing systematic reviews on the interventions that improve patient flow in emergency departments. 
[bookmark: _Toc474344439][bookmark: _Toc474358858][bookmark: _Toc474359158][bookmark: _Toc518216376][bookmark: _Toc531455352][bookmark: _Toc532580280][bookmark: _Toc534997988]Literature review question
What are the interventions that improve patient flow in emergency departments?
[bookmark: _Toc531455353][bookmark: _Toc532580281][bookmark: _Toc534997989]Objective
To identify, appraise, synthesise and present an overview of the existing systematic reviews that examine interventions to improve patient flow in emergency departments and how these interventions influence ED patient flow.
[bookmark: _Toc466206814][bookmark: _Toc466207147][bookmark: _Toc466216770][bookmark: _Toc466216867][bookmark: _Toc466466195][bookmark: _Toc466466573][bookmark: _Toc474344440][bookmark: _Toc474358859][bookmark: _Toc474359159][bookmark: _Toc518216377][bookmark: _Toc531455354][bookmark: _Toc532580282][bookmark: _Toc534997990]Inclusion and exclusion criteria
The proposed definitions and measures of ED patient flow and crowding guided the inclusion of studies in the literature review. As stated in the background, time intervals and numerical counts will be used as outcome measures of patient flow and crowding respectively. These outcome measures will be used in the inclusion and exclusion criteria. 
Reviews were included if they met the following criteria:
· patients in emergency departments
· any intervention, strategy, service characteristic that affected ED throughput flow
· outcome measures were flow metrics defined as any time intervals eg. ED LOS and any of its sub-measures. 
· systematic reviews and meta-analyses of quantitative primary studies (systematic review systematically searches for, appraises and synthesises evidence usually following specific guidelines [92]). Reviews including both quantitative and qualitative data were only included if the data was analysed separately
· reviews had a flow metric as a main outcome measure.
· at least 2 electronic databases were searched in the search strategy
· ED was the primary study site
· English language
· full text articles
Reviews were excluded if any of the following were present:
· Focused on disease specific conditions
· Intentionally focused on country-specific literature
· Primary focus was ED crowding (eg. If search strategy only had crowding terms and outcomes were crowding measures defined as numerical counts such as number of patients in ED)
· Non- systematic reviews
· Qualitative systematic reviews
· Systematic reviews based on theoretical studies, opinion, editorial, commentary
[bookmark: _Toc518216378][bookmark: _Toc531455355][bookmark: _Toc532580283][bookmark: _Toc534997991]Search strategy
[bookmark: _Toc518216379][bookmark: _Toc531455356][bookmark: _Toc532580284][bookmark: _Toc534996858][bookmark: _Toc534997992]Electronic database search
A comprehensive search strategy, restricted from January 2000 to April 2017, was used to identify articles. Six databases were searched-Medline via Ovid (1946-present), EMBASE (1974 to July 2016), CINAHL (1982 to present), Cochrane Library, JBI for Systematic Reviews and Implementation reports, ProQuest. Three search concepts were used- “emergency department”, “patient flow” and “crowding”. Systematic review search filters were applied to the search strategy as outlined by Lee et al. [93] and Lunny et al. [94].  See appendix 1 for sample search strategy.
[bookmark: _Toc518216380][bookmark: _Toc531455357][bookmark: _Toc532580285][bookmark: _Toc534996859][bookmark: _Toc534997993]Other searches
OpenGrey and Google Scholar were searched for grey literature. Citation tracking was conducted in Google Scholar, Web of Science and Epistemonikos. Reference lists of the included articles were reviewed. Conference proceedings identified in the electronic database search were checked for full text versions and authors contacted if necessary.
[bookmark: _Toc476266828][bookmark: _Toc476267205][bookmark: _Toc476267592][bookmark: _Toc518216381][bookmark: _Toc531455358][bookmark: _Toc532580286][bookmark: _Toc534997994]Data extraction and quality appraisal
Data was extracted using a data extraction form developed by the Joanna Briggs Institute [91]. The quality of each systematic review was ranked using A Measurement Tool to Assess Systematic Reviews (AMSTAR 2) tool (Appendix 2) [95]. The quality appraisal of the primary studies identified in the systematic reviews was extracted from each systematic review. A new quality appraisal for the primary studies was not performed as an umbrella review usually only includes a quality appraisal of the systematic reviews rather than the quality of the primary studies.
[bookmark: _Toc474344444][bookmark: _Toc474358863][bookmark: _Toc474359163][bookmark: _Toc476266830][bookmark: _Toc476267207][bookmark: _Toc476267594][bookmark: _Toc518216382][bookmark: _Toc531455359][bookmark: _Toc532580287][bookmark: _Toc534997995]Data synthesis
The results were summarised and presented in a tabular form supported by a narrative synthesis. The results were presented based on each intervention and outcome measure. Given the high heterogeneity across the reviews, no additional statistical analyses were conducted. 
[bookmark: _Toc474344445][bookmark: _Toc474358864][bookmark: _Toc474359164][bookmark: _Toc476266831][bookmark: _Toc476267208][bookmark: _Toc476267595][bookmark: _Toc518216383][bookmark: _Toc531455360][bookmark: _Toc532580288][bookmark: _Toc534997996]Results
[bookmark: _Toc465987040][bookmark: _Toc466070602][bookmark: _Toc466135995][bookmark: _Toc518216384][bookmark: _Toc531455361][bookmark: _Toc532580289][bookmark: _Toc534996863][bookmark: _Toc534997997]Results of the search process
617 articles were retrieved from the six databases. Six studies were found through reference lists and citation searching. 404 articles were screened at the title stage. Thirteen full text articles were included in the final review. The PRISMA flowchart of the study selection [96] is depicted in Figure 2. 



      Figure 2. PRISMA flowchart of study selection for umbrella review
Included articles
(n= 13)
Full text articles assessed for eligibility
(n=34)
Records screened
(n= 404)
Records after duplicates and foreign language articles removed
(n=404)
Records identified through other searches
(n=6)
Records identified through database searching
(n= 617)




Records excluded (n= 370)
Irrelevant or no full text available


Full text articles excluded (n=21)
No flow metric (n=5)
Did not meet SR criteria (n=4)
Not relevant (n=3)
Minimal ED data (n=3)
Included in updated SR (n=2)
Country specific data (n=1)
Report (n=1)
Protocol (n=1)
Full text not available (n=1)








[bookmark: _Toc518216385][bookmark: _Toc531455362][bookmark: _Toc532580290][bookmark: _Toc534996864][bookmark: _Toc534997998]Description of included systematic reviews
The publication dates of the thirteen reviews ranged from 2006 to 2016 [97-109]. The publication dates of the primary studies ranged from 1995 to 2015. Six of the reviews used the term ‘crowding’ in their titles but had time interval outcome measures, which made them suitable for assessing patient flow [98, 97, 200, 107-109].  There were 20 randomised control trials (RCT) and 200 non- RCTs. Of these non-RCTs, 125 studies had before-after designs.  The primary studies originated from 20 countries.  Participant numbers totaled over 2 million. 
The general characteristics of the systematic reviews are presented in table 6. The majority of the reviews were graded as moderate to high quality based on the AMSTAR 2 score. Many of the primary studies were weak, mostly using a before-after study design. The systematic reviews conducted by Elder [100], Georgiou [101] and Jennings [104] did not present quality assessments of the primary studies. The review by Bond [98] presented a quality assessment but an interpretation of the scores was not provided. The publication agency for that review was not able to provide further information on the quality assessment.
A summary of the quality appraisals of the primary studies and the AMSTAR 2 scores is presented in appendices 3 and 4.














        Table 6. General characteristics of the systematic reviews 
Systematic review
Aim
Period of study
No. of primary studies
No. of participants
Countries
Study designs
Intervention

Analysis method
Flow metric
Abdulwahid, 2016 [97]
Impact of senior doctor triage versus the standard single nurse triage
1994-2014
25
690, 232 
(24 studies)
12 USA
5 Australia
2 UK
2 Canada
1 each Hong Kong
Jamaica
Singapore
Sweden
4 RCT
2 CCT
3 Cohort
16 BA

Senior doctor triage
Meta- analysis
ED LOS
Waiting times

Bond, 2006 [98]

Effects of interventions 
designed to reduce or control ED
overcrowding 
Until Dec 2004
66
Not available
29 US
13 Canada
9 UK
5 Australia
3 Spain,1 each Hong Kong Israel 
New Zealand
Singapore
Sweden Switzerland
Turkey
2 RCT
7 CCT
7 Cohort
50 BA

Fast track, multi-faceted 
interventions, staffing changes, 
triage, physician order entry, 
short stay units, unique interventions

Descriptive 
ED LOS
Waiting   times
Bullard, 2012 [99]

Impact of rapid assessment zones/pods to mitigate ED
overcrowding

1966- May 2009
4
23,189
2 Canada, 
1 New Zealand
1 Saudi Arabia
1 RCT
1CCT
2 BA
Rapid assessment zones/pods
Descriptive 
ED LOS
Physician initial assessment
SR= systematic review  RCT= randomised controlled trial    CCT= controlled clinical trial   QE= Quasi-experimental
Retro = retrospective  Pro = prospective TS= time series  Sur = survey  BA= before-after




    Table 6. General characteristics of the systematic reviews 

	Systematic review
	Aim
	Period of study
	No. of primary studies
	No. of participants
	Countries
	Study designs
	Intervention

	Analysis method
	Flow metric

	Elder, 2015 [100]
	Effectiveness of 3 current models of
ED care.
	1980-2014

	21
	105,413 
(20 studies)

	7 Australia
6 UK
3 Canada 
2 USA
1 each Ireland 
Singapore Sweden

	1 SR 
4 RCT 1 QE 
2 CCT
3 Retro 2 Pro
1 Sur
6 BA

	Expanding nursing roles,
Physician assisted triage,
Medical assessment units
	Descriptive 
	ED LOS, Patient off stretcher times

	Georgiou, 2013 [101]
	Effect of computerised provider order entry
on clinical care and work processes
	Jan 1 1990- May 31 2011
	22
	61,851 
(18 studies)
	20 USA
1 Korea
1 France
	2 RCT
2 Pro
2 TS
16 BA
	Computerised provider order entry
	Descriptive 
	ED LOS

	Guo, 2006 [102]

	Effectiveness of strategies to reduce ED overcrowding
	Sept 1993-Dec 2005

	25
	Not available
	9 US 7Australia
4 Canada
1 each UK
Spain
Switzerland
	2 SR
1 RCT 
2 cohort 20 BA
	ED staffing/
reorganisation, 
fast track, access to diagnostic services, system wide interventions
	Descriptive
	ED LOS
Waiting times


	SR= systematic review  RCT= randomised controlled trial    CCT= controlled clinical trial   QE= Quasi-experimental Retro = retrospective  Pro = prospective TS= time series CC- case control
Sur = survey  BA= before-after






         Table 6. General characteristics of the systematic reviews 
Systematic review
Aim
Period of study
No. of primary studies
No. of participants
Countries
Study designs
Intervention

Analysis method
Flow metric
Heaton, 2016 [103]
Effects of scribes on patient throughput, billing and patient and provider satisfaction
1946- May 2015
17
231, 129 
(10 studies)
14 US 
1 Canada 
1 Germany 1 Australia
1 RCT
5 Retro
4 Pro
1 Sur
6 BA

Medical scribes
Meta-analysis

ED LOS
Door to room
Room to doctor
Time to disposition
Patients per hour
Jennings, 2015 [104]
Impact of emergency nurse practitioner on cost, quality of care, satisfaction and waiting times in ED
2006-2014
14
36,621
4 Australia
1 New Zealand
2 UK
1 US
1Netherlands, 
1 Canada

2 SR
2 RCT
1 cohort 
2 Pro
2 audit
3 Sur
1 CC 
1 CS
Nurse practitioners
Descriptive 
Waiting times
Ming, 2016 [105]
Impact of team triage on  ED patient flow
Start of database to June 30 2015
4
14,772
2 Canada
1 US
1UK
4 RCT
Team triage
Meta-analysis
ED LOS
Waiting times
Oredsson, 2011 [106]

Explore which interventions improve ED patient flow 

1966- March 31 2009

33
503, 770

9 Australia, 7 US
5 UK
4 Canada
1 each New Zealand Northern Ireland
Spain
Singapore
Turkey
Saudi Arabia
9 RCT
21BA
1CCT
Triage related interventions 
(fast track, streaming, team triage, POCT, nurse requested X-ray)

Descriptive 
ED LOS
Waiting times
SR= systematic review  RCT= randomised controlled trial  Retro = retrospective  Pro = prospective   ITS- interrupted time series
Sur = survey  BA= before-after   CC= case control    CS= case series


   Table 6. General characteristics of the systematic reviews 
	Systematic review
	Aim
	Period of study
	No. of primary studies
	No. of participants
	Countries
	Study designs
	Intervention

	Analysis method
	Flow metric

	Rowe, 2011a [107]
	Effectiveness of triage liaison physicians
on mitigating the effects of
overcrowding in EDs
	1966- Dec 2005
	28
	406, 184
 (20 studies)
	17 USA
4 UK
2 Hong Kong, 
2 Australia
2 Canada
1Singapore
	2 RCT
7 CCT
1 ITS
2 Pro
cohort
16 BA

	Triage liaison physician

	Meta-analysis
	ED LOS
Physician initial assessment time

	Rowe, 2011b [108]

	Effectiveness of triage nurse ordering
on mitigating the effect of
overcrowding in EDs

	1966- Dec 2005
	14
	24, 096
	3 USA
3 Canada
2 UK
2 Australia
1each Singapore
Denmark
Netherlands
Hong Kong
	3 RCT
1 CCT
2 Retro cohort
3 Pro cohort
2 CC
3 BA

	Triage nurse ordering
	Descriptive 
	ED LOS

Physician initial assessment time


	Villa-Roel, 2012 [109]

	Effectiveness 
of Full Capacity Protocols on overcrowding

	1966-May 2009
	5
	128,082 
(4 studies)
	3 Canada
1 US
1 UK
	1 CCT
1 ITS
3 BA
	Full capacity protocols
	Descriptive 
	ED LOS


	SR= systematic review  RCT= randomised controlled trial  Retro = retrospective  Pro = prospective   ITS- interrupted time series
Sur = survey  BA= before-after   CC= case control    CS= case series






[bookmark: _Toc518216386][bookmark: _Toc531455363][bookmark: _Toc532580291][bookmark: _Toc534997999]Review findings
[bookmark: _Toc518216387][bookmark: _Toc531455364][bookmark: _Toc532580292][bookmark: _Toc534996866][bookmark: _Toc534998000]Description of interventions
The 13 systematic reviews evaluated 26 interventions across 12 categories: full capacity protocols, computerized provider order entry, scribes, streaming, fast track, triage, diagnostic services, assessment/short stay units, nurse directed interventions, physician directed interventions, administrative/organizational and miscellaneous. A description of the interventions based on the information presented in the study (s) that assessed it is in Table 7.
In the identified systematic reviews, it did not appear that any of the reviews explicitly considered the theoretical rationale for the interventions. That is, an understanding of how and why the intervention worked in the clinical setting was not clear in the systematic reviews. 

















Table 7. Description of interventions
	Intervention
	Definition

	Full capacity protocols
	A method to distribute admitted patients throughout the hospital, usually to temporary areas, when EDs have reached maximum capacity [109]

	Computer provider order entry
	An electronic system used to enter patient data [98]


	Scribes
	Non- medical persons whose role is to assist clinicians with non- clinical aspects of patient care such as documentation of patient notes and retrieval of investigations [103]

	Streaming
	The categorization of patients with similar characteristics (complaint or likely disposition status) into distinct pathways where they can receive tailored care [106]

	Fast track
	A separate pathway for patients with minor complaints [98, 106]


	Triage

	The process of sorting patients based on  acuity and urgency of illness [98]

	Diagnostic services

	Point of care testing
	Laboratory analysis that occurs in the ED [106]

	Advanced triage
	A triage nurse who is allowed to order diagnostic tests [102]

	Assessment and short stay units

	Rapid assessment zones
	Distinct spaces in the ED for patients with ambulatory complaints who can be treated without utilizing a bed [99]

	Short stay units
	Designed for patients who require a short period of observation before a disposition decision can be made [98]

	Medical assessment units
	Areas for patients with complex medical conditions who likely require admission [100]

	Nurse directed interventions

	Nurse practitioner
	An independent nurse who is qualified to assess, diagnose and treat certain medical complaints [104]

	Triage nurse ordering
	Nurse initiated activities at triage (nurses may or may not have had training) [108]

	Nurse requested X-rays
	X-rays for limb injuries requested by nurses [106]

	Clinical initiative nurse
	An advanced nursing role where nurses can initiate activities [100]

	Physician directed interventions

	Physician assisted triage
	Presence of a physician at triage who is able to expedite patient throughput [100]

	Triage liaison physicians
	Physicians and triage staff work together to manage patients at the point of triage [107]

	Senior doctor triage

	Placement of a senior doctor in triage to assist in the management of patients prior to being seen in the main ED [97]

	Team triage
	A triage team that includes a physician [106] or triage performed by a team composed of at least two medical personnel, either a nurse or physician [105]

	Administrative and Organisational interventions

	Multifaceted 
	Multiple strategies such as structural reorganization, implementation of coordinators, changing staffing numbers or introducing longer opening hours for other services [98]

	System wide interventions
	Interventions that addressed more than one component in Asplin’s three component model [102]

	Staffing changes/ ED staffing/re-organisation
	Interventions that focused on changing staffing numbers or re-structuring the ED [98,102]

	Miscellaneous

	Dedicated ED radiology staff
	Technical radiology staff dedicated to the ED [98]

	Electronic board tracking
	An electronic system that provides up to date information on patients’ status [98]

	Bedside registration
	Registration occurring at the patient’s bedside [98]



[bookmark: _Toc518216389][bookmark: _Toc531455366][bookmark: _Toc532580293][bookmark: _Toc534998001]Summary of findings
A summary of findings for each intervention, based on each outcome measure, is presented in tabular form together with a narrative synthesis. Overlap of primary studies in reviews assessing the same intervention is highlighted in the summary tables. 
The summary of findings for full capacity protocols, computerized provider order entry, scribes, streaming, fast track, triage, diagnostic services, assessment and short stay units are presented in table 8; nurse and physician directed interventions are presented in tables 9 and 10; administrative/organizational and miscellaneous interventions are in table 11.
1. Full capacity protocols (FCP)
This was evaluated in one BA (before-after) Canadian study from one systematic review. The full capacity protocol significantly improved ED LOS for all admitted patients [109]. However, as the review was based on one weak quality study, in abstract form, it is difficult to draw conclusions.

2. Computerized provider order entry (CPOE)
Two reviews examined the effect of CPOE on patient flow [98, 101]. The results were derived from studies conducted in the US and Canada. Bond et al. reported a decrease in ED LOS in two non-RCT studies and an increase seen in 1 BA [98]. Two BA studies in the Georgiou review reported decreases in LOS (-1.94 hours, 95% CI 0.79 to 3.09 hours; -30 minutes, 95% CI 28 to 33 minutes) while two reported increases in LOS (17.4, 95% CI 8.7 to 26.2 minutes; 36 minutes, 95% CI 26 to 46 minutes) [101]. The Georgiou et al. review concluded that CPOE had inconsistent effects on ED LOS [101]. 
3. Scribes
The impact of scribes on patient flow was examined in one review that compared services with scribes to those without [103]. The settings included 6 academic and 2 community emergency departments across the US (6), Canada (1) and Australia (1). The primary studies were based on non-RCT designs and those assessing LOS were high (1) and moderate (4) risk of bias. Meta-analyses performed by the review authors found that scribes had no difference on ED LOS and provider to disposition time. 
There was a statistically significant but small increase in the number of patients seen per hour. There were no pooled results comparing the effect of scribes in academic versus community EDs so it is unclear if the type of ED setting affected the results. The review concluded that evidence was limited for the use of scribes [103].
4. Streaming
Streaming was assessed by one review whose studies were conducted in Australia (2) and the US (1) [106]. The primary studies were all moderate quality BA designs. Pooled results from these studies showed decreased ED LOS and waiting time. One primary Australian study examined the effect of streaming in the different triage categories and found improved ED LOS for lower acuity patients (14 and 18 minutes less for level 4 and 5 patients respectively) [106]. Although streaming had a positive effect on flow metrics, the review concluded that there was weak evidence to support its use [106].

5. Fast Track
Three reviews examined the effect of fast track on flow metrics [98,102,106]. Studies were conducted in the US (7), Canada (7), UK (5), Australia (5), and 1 each from New Zealand, Saudi Arabia, Turkey and Spain. 
Pooled results from Oredsson et al. found that fast track reduced both ED LOS and waiting times [106]. These results for ED LOS were based on 7 moderate (2 RCT, 5 BA) and 3 low (BA) quality studies while those for waiting times were based on 6 moderate (1 RCT, 5BA) and 3 low (BA) quality studies. In Bond et al. 15 primary studies showed improved ED LOS and 8 showed improved waiting times [98]. The quality of these studies was not known. The results from Guo et al. also showed decreases in ED LOS and waiting times [102]. These were based on low (BA) quality primary studies. The Oredsson and Bond reviews concluded that there was moderate evidence to support the use of fast track [98, 106]. 
6. Triage
The use of triage systems was assessed by one review with studies conducted in the US (3) and UK (2). The quality of these studies is not known. The results were mixed - 2 BA studies showed a decrease in waiting times while 3 studies (2CCT, 1 BA) showed an increase. The review concluded that the results were inconclusive [98].
7. Diagnostic services
Three reviews assessed diagnostic services which included point of care testing [98, 106] and advanced triage [102]. Point of care testing was evaluated in the US (3), UK (1) and Canada (1); all three reviews showed a reduction in ED LOS. The review by Oredsson et al. had three moderate (1 RCT, 2 BA) and two low (1 RCT, 1BA) quality primary studies and concluded that there was limited evidence to support use of point of care testing [106]. Guo et al. assessed advanced triage in one good quality cohort study, which showed a reduction in LOS [102]. 

8. Assessment and short stay units
Three reviews examined assessment and short stay units [98-100]. Studies were conducted in the US (1), Canada (3), New Zealand (1) and Saudi Arabia (1). Short stay units showed a reduction in ED LOS for treat-and-release patients from a BA study [98]. Bullard et al. assessed rapid assessment zones and found shorter ED LOS based on one RCT and BA study both rated as low quality [99]. The authors concluded that there was insufficient evidence to support rapid assessment zones [98-9].
9. Nurse directed interventions
Nurse-directed interventions consisted of various interventions relating to nursing activities. Four reviews contributed to this category [100, 104, 106, 108]. The primary studies were conducted in Australia (8), UK (6), Canada (5), US (3), and 1 study each in New Zealand, Hong Kong, Singapore, Netherlands and Sweden. 
Two systematic reviews from Jennings et al. [104] found that nurse practitioners led to shorter waiting times and LOS. Those findings were based on low quality studies and the authors concluded that the evidence was limited. 
Rowe et al. [108] examined the impact of triage nurse ordering. The primary studies compared nurse initiated X-rays to ED physician initiated X-rays. The primary studies assessing the ED LOS were all weak (3 RCT, 1 CCT, 2 CC, 3 cohort and 3 BA). One RCT found a statistically significant reduction in ED LOS with triage nurse ordering [108]. Oredsson et al. looked at nurse requested X-rays and found a decrease in ED LOS/waiting times based on 3 RCTs [106]. The primary studies assessing ED LOS in Oredsson were moderate (1 RCT) and low (1 RCT) quality while those assessing waiting times were moderate (1 RCT) quality. The review concluded that evidence was limited [106]. 
10. Physician directed interventions
Physician directed interventions assessed the role of physicians in triage. Five reviews contributed to this category [97, 100, 105-107]. The study settings included the US (19), Australia (5), UK (3), Canada (3), Hong Kong (2) and one each in Northern Ireland, Jamaica, Sweden and Singapore. 
Meta-analyses on triage liaison physician compared to nurse led triage showed statistically significant reductions in ED LOS [107]. These findings were based on 3 strong (1RCT, 2 CCT), 2 moderate (1ITS, 1 BA) and 14 (1RCT, 2CCT, 1 Cohort, 10 BA) weak quality primary studies. Two RCTs examining senior doctor triage found statistically significant decreases in ED LOS while one showed a statistically non-significant increase [97]. Meta-analyses also showed reductions in waiting times for senior doctor triage [97]. The results for ED LOS for senior doctor triage were based on 4 strong (3 RCT, 1 BA), 9 moderate (1 CCT, 2 cohort, 6 BA) and 6 weak (1 RCT, 1 cohort, 4 BA) quality primary studies. The results for waiting times were based on 1 strong (RCT), 5 moderate (2 cohort, 3 BA) and 7 weak (1 RCT, 1 cohort, 5 BA) quality studies. Although senior doctor triage showed improvements in flow metrics, the study concluded that the evidence was not strong enough [97]. 
Team triage was assessed by three reviews which all found decreased ED LOS and waiting times [105-107]. Ming et al. compared team triage to single nurse triage and found non-significant reductions in ED LOS in 4 RCTs, which were all assessed as low quality [106]. Rowe et al. performed a sub-analysis on 4 non-RCT studies, comparing team triage and single physician triage and found a statistically significant reduction in ED LOS with team triage [107]. These results were based on weak quality primary studies (1 cohort, 3 BA). The primary studies from Oredsson et al. assessing ED LOS consisted of 3 moderate (1 RCT, 1 CCT, 1BA) and 1 low (RCT) quality. Those assessing waiting times from Oredsson et al. consisted of 1 moderate (BA) and 2 low (BA) studies. Ming et al. [105] and Oredsson et al. [106] both concluded that the evidence to support the use of team triage was limited.
11. Administrative and Organisational interventions 
Administrative and organizational interventions included a range of strategies such as increasing clinical and non-clinical staff numbers, increasing cubicles/treatment rooms, structural reorganization, implementation of coordinators [98, 102]. Studies were conducted in the US (7), Australia (3), Spain (2), Canada (2) and one each in Hong Kong, Israel, Sweden and Switzerland. Overall, there were improvements in ED LOS and waiting times. However, these results were based only on BA studies rated as either good or low quality in Guo et al [102]. The reviews concluded that there was insufficient evidence to support these interventions [98, 102].

12. Miscellaneous
Bond et al. assessed electronic tracking boards, dedicated ED radiology staff and bedside registration [98]. These studies were all US based BA designs; all three interventions reduced ED LOS, triage to treatment and triage to room times. 
Table 8. Summary of interventions 
	Intervention
(Author)

	Outcome
	Study design
	No. of participants
	Results

	Full capacity protocols
(Villa- Roel)
	ED LOS
	1 BA
	61,329
	ED LOS decreased:18.9 vs13.9 hours, p<0.001(for all admitted patients)


	Computerised provider order entry

	ED LOS
	Georgiou
3 BA

Bond
1 cohort, 2 BA
	52,501
(2 studies)


Not available
	2 studies each showed decreases and increases in ED LOS

2 studies (cohort, BA) showed decreased LOS;1 study showed increased LOS (BA)

	
	Other
	Georgiou
3 BA
	Not available
	Decreased door to physician, physician to disposition decision, disposition decision to discharge times from 1 study

	Scribes
(Heaton)

	ED LOS
	2 retrospective matched, 3 BA
	31,970
(4 studies)
	No difference in ED LOS: MD -1.6 min, 95% CI [-22.3, 19.2]  I2 87.62%, p<0.0001

	
	Provider to disposition time
	1 retrospective matched, 2 BA
	25,543
(2 studies)
	No difference: MD 18.8 min, (95% CI 
[-7.3, 44.6], I2 85.1%, p<0.0001


	
	Number patients seen per hour
	1 prospective matched, 1 retrospective matched, 2 BA
	6878
(2 studies)
	Increase: 0.17 more patients per hour , 95% CI [0.02, 0.32], I2 94.9%, p=0.000)


	Streaming
(Oredsson)

	ED LOS
	2 BA
	141,017
	Median reduction in ED LOS of 9.5 minutes (min 0- max 11)

	
	Waiting time
	3 BA
	240, 429
	Median reduction in ED LOS of 31 minutes (min14-max 48 )

	Fast Track

	ED LOS
	Oredsson 
2 RCTa, 8 BA

Bond 
1 RCT, 4 CCT, 5 cohort, 6 BAb

Guo 
3 BAc
	>100,000


Not available



Not available
	Median reduction in ED LOS of 27 min (4 min-74 max)

15 studies showed improvement in ED LOS; 2 studies showed no difference


ED LOS decreased


	
	Waiting time
	Oredsson
1 RCTd, 8 BA

Bond
3 CCT, 1 cohort, 6 BAe
Guo
1 BAc
	>90,000


Not available


Not available
	Median reduction in waiting time of 24.5 min (2 min-51 max)

8 studies showed decreased waiting times; 1 study showed an increase

Decreased waiting times

	Triage
(Bond)
	Waiting time
	3 BA, 2 CCT
	Not available
	Decreased waiting times in 2 BA; increased in 3 (2 CCT, 1 BA)

	MD= mean difference
a 2 RCT in Oredsson labelled CCT in Bond                         d1 RCT in Oredsson was labelled CCT in Bond
b 2 of the 6 studies also in Oredsson for LOS                       e3 of the 6 studies also in Oredsson
c same study in all 3 SR                                                                 



Table 8 continued
	Intervention
(Author)
	Outcome
	Study design
	No. of participants
	Results

	Diagnostic services

	
	
	
	

	Point of care testing
	ED LOS
	Oredsson 
2 RCT, 3 BA

Bond
1 RCT, 1 BA

Guo 
1 RCTf, 1BAf

	18,401


Not available


Not available
	Median reduction in ED LOS of 21 min (-8 min-54 max)

ED LOS decreased


ED LOS decreased


	Advanced Triage

	ED LOS
	Guo
1 Cohort

	Not available
	ED LOS decreased

	Assessment and short stay units
	
	
	
	

	Rapid assessment zones/pods
(Bullard)

	ED LOS
	1 RCT, 1 CCT, 1 BA

	22,989
	ED LOS decreased
RCT : MD -20 min, 95% CI [-47.2, 7.2]
BA: MD -192 min, 95% CI[ -211.6, -172.4]

Acuity level 5
RCT :MD -34 min, 95% CI [-68.6, 0.6]
CCT :MD -20 min, 95% CI [-23.1, -16.9]


	
	Physician initial assessment
	1 RCT, 1 CCT, 2 BA
	18,722
	Physician initial assessment time decreased
RCT: MD -8.0 min, 95% CI [-13.8, -2.2]
BA: MD -33 min, 95% CI [-42.3, -23.6]
BA: MD -18 min, 95% CI [-22, -13.8]

Acuity level 5
RCT: MD -14 min, 95% CI [-33.5,5.5]
CCT:  MD - 11.1 min, 95%CI [-12.4, -9.8]


	Short stay unit (Bond)

	ED LOS
	1 BA

	Not available
	Decreased for treat and release patients


	Medical assessment unit  (Elder)

	Other

	1 retrospective
cohort

	894
	Mean time from medical assessment to decision : 170.2 minutes

	MD= mean difference                                                                                                                           
f same studies seen in Bond and Oredsson
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    Table 9. Summary of nurse directed interventions
	Intervention

	Outcome
	Study design
	No. of participants

	Results


	Nurse directed

	
	
	
	

	Nurse practitioners
(Jennings)

	ED LOS
	1 cohort, 2 descriptive, 2 audit, 1 case series, 1 case control

	32,419
	ED LOS decreased in 5 studies; 3 studies showed no difference


	
	Waiting time
	1 RCT, 1 cohort, 2 audit, 1 descriptive, 1 case series, 1 case control, 1 BA

	9,592
	Waiting time decreased in 5 studies; 4 studies showed no difference

	Nurse practitioners/
Clinical Initiative Nurse
(Elder)

	ED LOS
	1 RCT, 2 cohort, 1 BA, 1 case control
	22,331 
(4 studies)

	ED LOS decreased in 4 studies; 1 study showed no difference


	
	Waiting time
	1 RCT, 2 cohort, 1 case control, 1BA
	23,933
	Waiting time decreased in 4 studies; 1 study showed no difference


	Triage nurse ordering
(Rowe)
	ED LOS




ED LOS (patients with fractures)


ED LOS (patients with no fractures)
	3 RCT, 1CCT, 3 cohort, 3 BA, 2 case control
	22,084
	ED LOS decreased
1 RCT: MD -37.2 min, 95% CI [ -44.1, 30.3], p<0.00001
3 non- RCT: MD -50.9min, 95% CI [-56.3, -45.5]; I2 92%,  p<0.00001

3 RCT: MD -20 min, 95% CI [-37.48, -1.91]; I2 92%, p=0.03
5 non-RCT: MD -18.2 min, 95% CI [-23.2, -13.2]; I2 28%, p<0.00001

2 RCT: MD 0.9 min 3, 95%CI [-5.44, 7.31];I2 0%, p=0.77
2 non-RCT: MD -33 min, 95% CI [-71.13, 3.26]; I2 94%, p=0.07


	
	Physician initial assessment time
	2 RCT, 1 cohort
	4141
	Physician initial assessment time decreased
2 RCT: MD -3.0, 95% CI [-6.9, 0.9], I2 0%, p =0.14
Cohort: 10 minute reduction


	Nurse initiated x-rays
(Oredsson)
	ED LOS/Waiting time
	3 RCT

	2,682
	Median reduction of 10 min (min 6-37 max)



      MD: mean difference
  Table 10. Summary of physician directed interventions
	Intervention

	Outcome
	Study design
	No. of participants
	Results


	Physician directed

	
	
	
	

	Physician assisted triage
(Elder)
	ED LOS
	1 RCT, 3 BA

	64,815
	ED LOS decreased in 1 RCT and 3 BA

	
	Waiting time
	2 CCT, 1BA

	24,545
	Waiting time decreased in 1 CCT and 1 BA studies; no result for 1 CCT

	Triage liaison physician
(Rowe)



	ED LOS
	2 RCT, 4CCT, 11 BA, 1 ITS, 
1 cohort
	367,828
(13 studies)
	ED LOS decreased in 2 RCT: MD -36.8, 95% CI [-51.1, -22.8], I2 0%, p<0.00001

	
	Physician initial assessment
	1 RCT, 2 CCT, 6 BA
	171,185
(7 studies)
	Physician initial assessment time decreased
1 RCT: MD -30 min, 95% CI [-56.9, -3.0]
8 non-RCT: median absolute improvement -19 min (IQR -26 to -11)

	Senior doctor triage
(Abdulwahid)

	ED LOS
	4 RCT, 1CCT, 3 cohort,11 BA
	605, 931
	ED LOS decreased RCT 1: MD -122, 95% CI [-133.38,  -110.62]
                                RCT 2: MD -36, 95% CI [ -50.97, -21.03]
                                RCT 3: MD -45, 95% CI [-91.48, 1.48]
ED LOS increased  RCT 4: MD  6, 95% CI [-11.58 , 23.58]
12 Non- RCT:  median decrease in ED LOS of -26 min (IQR -6 to-56)

	
	Waiting time
	2 RCT, 3 cohort, 8 BA
	275,254
	Waiting time decreased
2 RCT:  MD -26.1, 95% CI [-31.6, -20.6], I2 0%, p<0.00001
11 Non- RCT: median decrease in waiting time of -15 min (IQR -7.5 to -18)

	Team triage

	ED LOS
	Rowe
1 cohort, 3BA

Oredsson 
2 RCTa, 1 CCT, 1 BA

Ming 
4 RCT

	82, 297 
(3 studies)


29,674


14,772
	ED LOS decreased
4 non-RCT : MD-22.7, 95% CI [-24.3, -21.0], I2 0%, p<0.00001
13 non-RCT: median absolute improvement -36 min (IQR -46 to 21min)

Median  reduction in ED LOS of 40.5 minutes (min 0- max 55)

ED LOS decreased 
RCT 1:MD -24 min, p=0.005;    RCT 2:MD -36 min, p=0.001
RCT 3:MD -21 min, p=0.168;   RCT 4:MD -45 min, p= 0.057
MD= median difference

	
	Waiting time
	Oredsson
3BA
Ming 
2 RCT
	25,927

7,328
	Median reduction of 18 minutes (min 16- max 20)

Waiting time decreased : RCT 1: MD -26 min, p<0.001;RCT 2: MD-30 min, p=0.029
MD= median difference



MD= Mean difference	 a same RCT in Ming
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Table 11. Summary of administrative/organizational and miscellaneous interventions
	Intervention

	Outcome
	Study design
	No. of participants

	Results

	Administrative/organizational interventions

	
	
	
	

	Multifaceted 
(Bond)
	ED LOS
	7 BA
	Not available
	7 studies showed decreased ED LOS; 1 showed increase


	
	Waiting time

	3 BA

	Not available
	Decreased waiting times in all

	Staffing changes
(Bond)
	ED LOS
	4 BA
	Not available 
	ED LOS decreased  in 3 studies;  no difference in 1study


	
	Waiting time
	5 BA
	Not available
	Decreased waiting time in 5 studies; 1 reported increase for urgent cases


	ED staffing/reorganization
(Guo)
	ED LOS
	1 cohort, 2 BA

	Not available
	ED LOS decreased

	
	Waiting time

	2 BA
	Not available
	Waiting time decreased

	System-wide interventions 
(Guo)
	ED LOS
	1BA
	Not available
	Decreased ED LOS with a mean 27 minutes pre versus 22 minutes post intervention 
(p<0.001)


	
	Other 
	1BA
	Not available
	Time from arrival to exam room: 
27 minutes pre versus 22 minutes post (p <0.001)

Time from exam room to physician: mean 20 pre versus 18 post (p<0.001)

Time from physician evaluation to discharge: mean 100 minutes pre versus 99 minutes post (p=.33)


	Miscellaneous interventions
(Bond)
	
	
	
	

	Electronic tracking board

	ED LOS
	1BA
	Not available
	 ED LOS decreased

	Dedicated ED
radiology staff

	ED LOS
	1BA
	Not available

	 ED LOS decreased 


	Bedside registration
	Other

	1BA
	Not available
	Time from triage to room decreased
No effect on mean time from room to disposition






[bookmark: _Toc474344447][bookmark: _Toc474358866][bookmark: _Toc474359165][bookmark: _Toc476266832][bookmark: _Toc476267209][bookmark: _Toc476267596][bookmark: _Toc518216390][bookmark: _Toc531455367][bookmark: _Toc532580294][bookmark: _Toc534998002]Discussion
This umbrella review summarised evidence from systematic reviews and meta-analyses on interventions that improve ED patient flow. Overall, the evidence supporting the effectiveness of the interventions was weak (as reported by the systematic review authors). Only one intervention, fast track, had moderate evidence to support its use. However, one review author noted that, although the evidence was sufficient, other factors such as physical limitations in the ED, limited human resources and cost-effectiveness could affect the implementation of fast track [98]. 
The interventions were not standardised with different terms possibly representing the same intervention. For example, Oredsson et al. [106] examined nurse requested x-rays, an activity performed by nurse practitioners [100, 104] and seen in triage nurse ordering [108]. In some instances, the same primary studies provided evidence for a range of interventions as seen with senior doctor triage, triage liaison physician, physician assisted triage and team triage [97, 100, 105-107]. Reviews that included paediatric settings did not differentiate between adult and paediatric EDs to determine if this affected the intervention effect. The heterogeneity in the intervention and control groups could affect how interventions were implemented in different settings, a factor which may affect the ability to generalise findings.
Another potential factor limiting generalisability was the overlap of interventions. The multifaceted interventions were based on the implementation of combined strategies. Since no direct comparisons were made between the single intervention and the combination of strategies, it is unknown which one was responsible for the observed effects. This was also a factor in fast track, which in some studies was either nurse or doctor led and in others was combined with streaming or rapid assessment zones [98, 106]. Again it is unclear which factor (nurse led or doctor led fast track, streaming or assessment zones) contributed to the effect. 
A 2011 overview examined interventions to mitigate ED crowding [110]. Although the overview did not meet criteria for inclusion in the umbrella review, it did measure flow metrics and identified additional interventions that are worth mentioning. These included bedside ultrasound, computerisation, clinical decision and observation units, bed coordination and multifaceted interventions (Eg. UK 4 hour target). These interventions also showed benefits to improving flow metrics but like the interventions identified in the umbrella review, there was still insufficient evidence to support the implementation of any of the interventions [110].
The systematic reviews utilised time based outcome measures to demonstrate the efficiency and effectiveness of the interventions on patient flow. However, the reviews lacked conceptual richness [89]. Explanations of how the interventions were implemented and used in practice, in each clinical context, and how the quantitative results translated into practice leading to improved flow, were not explicit in the reviews. Thus, although this umbrella review identified interventions that may improve patient flow, an understanding of how and why these interventions produced (or did not produce) their desired effect, is still unclear. This knowledge would enhance the transferability of the interventions to other settings. This is important because the studies were conducted in countries with different models of emergency care. The majority of studies were in countries with developed emergency care systems and a dedicated emergency medicine specialty (US, UK, Australia, Canada). Thus, generalising the findings to other models of ED care may still be difficult; an exploration of the mechanism underlying the intervention or the patient flow process may be beneficial.  
[bookmark: _Toc474344448][bookmark: _Toc474358867][bookmark: _Toc474359166][bookmark: _Toc476266833][bookmark: _Toc476267210][bookmark: _Toc476267597][bookmark: _Toc518216391][bookmark: _Toc531455368][bookmark: _Toc532580295][bookmark: _Toc534998003]Limitations
There are several limitations to this review. Measures of patient flow were not standardized across the included systematic reviews. The most common outcome measures were ED length of stay and waiting times. Two primary studies from one review presented different definitions of ED LOS (arrival to physical departure versus triage to physical departure).  This was not unexpected, since a universal definition for patient flow and crowding terms and measures does not yet exist. 
Although the majority of the systematic reviews were graded as either high or moderate quality, within the systematic reviews there was a predominance of weak primary studies and study designs. Many of the systematic review findings were based on primary studies with non- RCT designs; almost two-thirds were before-after studies, which are known to produce bias [111]. The Cochrane EPOC guidance recommends against the inclusion of uncontrolled before-after study designs in systematic reviews [111]. 
Some systematic review findings were based on a small number of primary studies and several reviews included abstracts rather than peer-reviewed full text articles. Some systematic reviews examining the same intervention had overlap of the primary studies contributing to the outcome measure. Thus, it was not always new evidence being presented for each intervention. 
 The authors of the systematic reviews also noted the high heterogeneity seen with study settings, designs, populations, interventions and outcome measures that prevented the pooling of results and performance of meta-analyses. 
[bookmark: _Toc518216392][bookmark: _Toc531455369][bookmark: _Toc532580296][bookmark: _Toc534998004]Conclusion- gaps and implications
The evidence to support implementation of the majority of the interventions was considered weak. Future studies should distinguish between non-flow (crowding), flow, and their respective measures. Stronger study designs are also required. An exploration of the patient flow process, how these interventions work and why interventions work in some settings and not in others is also needed. ED patient flow is complex and a greater understanding of the patient flow process could assist in the development of effective interventions. 
[bookmark: _Toc532580297][bookmark: _Toc534998005]Summary
This chapter presented a review of the quantitative literature exploring the interventions that affect ED patient flow. Explicit explanations on why and how these interventions may work and affect ED patient flow were not addressed in these quantitative studies. Thus, a second literature review was undertaken aiming to explore and understand ED patient flow from a qualitative perspective. 
[bookmark: _Toc531455370][bookmark: _Toc532580298][bookmark: _Toc534998006]CHAPTER 4 DETERMINANTS OF PATIENT FLOW IN EMERGENCY DEPARTMENTS: A QUALITATIVE EVIDENCE SYNTHESIS. 

[bookmark: _Toc466206811][bookmark: _Toc466207144][bookmark: _Toc466216767][bookmark: _Toc466216864][bookmark: _Toc466466192][bookmark: _Toc466466570][bookmark: _Toc531455371][bookmark: _Toc532580299][bookmark: _Toc534998007]Introduction
In chapter three, we saw that there was an abundance of quantitative studies examining interventions to improve ED patient flow. However, these studies did not appear to explore how and why the intervention worked in each clinical context. A recent article examined why flow initiatives were unsuccessful in a Canadian regional health system [112]. The authors found that three components were necessary to design effective flow initiatives: population, capacity and process. The study determined that the link between the population requiring care and the capacity to provide that care was an efficient process and all three factors needed to be adequately understood in order to promote good flow [112]. Therefore, given the complexity seen in emergency departments, the development of strategies to improve patient flow first requires an understanding of the patient flow process and the factors that influence it. 
Qualitative evidence syntheses can provide explanations for complex phenomena and interventions by addressing questions that explore participant/service user experiences, how and why interventions may or may not work or barriers and facilitators to intervention implementation [113]. A qualitative evidence synthesis would therefore be an appropriate method to consolidate information leading to an understanding of the ED patient flow process. This review does not aim to explore how specific ED interventions work. Rather this qualitative evidence synthesis seeks to identify potential determinants of ED patient flow by reviewing the qualitative evidence that contribute to an understanding of the ED patient flow process.
[bookmark: _Toc531455372][bookmark: _Toc532580300][bookmark: _Toc534998008]Literature review question
What are potential determinants of patient flow in emergency departments?
[bookmark: _Toc531455373][bookmark: _Toc532580301][bookmark: _Toc534998009]Objective
To identify, appraise and synthesise the qualitative evidence on the factors that influence patient flow in emergency departments.
[bookmark: _Toc531455374][bookmark: _Toc532580302][bookmark: _Toc534998010]Study criteria
The SPIDER framework was used to create the template for the search strategy [114].
Sample: patients in adult and paediatric emergency departments
Phenomenon of Interest: understanding the factors affecting ED patient flow
Design: ethnography, observations, interviews, focus groups, grounded theory, case studies
Evaluation: identifying factors influencing ED patient flow 
Research type: qualitative or mixed methods articles

[bookmark: _Toc466206815][bookmark: _Toc466207148][bookmark: _Toc466216771][bookmark: _Toc466216868][bookmark: _Toc466466196][bookmark: _Toc466466574][bookmark: _Toc531455375][bookmark: _Toc532580303][bookmark: _Toc534998011]Inclusion and exclusion criteria
Inclusion and exclusion criteria are outlined in table 1. Articles needed to employ both qualitative data collection and analysis methods to be included [115].
Table 12. Inclusion and exclusion criteria
	Criterion
	Inclusion
	Exclusion

	Population
	Emergency department patients
	Sub units of emergency departments eg. Acute medical units

	Study methods
	Qualitative or mixed methods studies
	Quantitative studies

	Study design
	Qualitative- ethnography, observations, interviews, focus groups, grounded theory, case studies
Mixed methods- qualitative and quantitative equally weighted or dominant qualitative
	Reviews, national reports, theses, editorials, case reports



	Phenomenon of interest
	Studies which explored patient flow/factors affecting ED patient flow or studies that contributed to an understanding of the patient flow process. These elements must form a significant aspect of the study findings

	Main theme is crowding
No or little connection of study findings to patient flow


	Research type
	English language, full text articles, peer reviewed
	Non- English language


[bookmark: _Toc531455376][bookmark: _Toc532580304][bookmark: _Toc534998012]Search strategy and results
[bookmark: _Toc531455377][bookmark: _Toc532580305][bookmark: _Toc534996879][bookmark: _Toc534998013]Electronic Database search
A purposeful systematic search strategy was used to identify articles [114, 116]. Four databases were searched-Medline via Ovid (1946-present), EMBASE (1974 to July 2016), CINAHL (1982 to present), Web of Science and Epistemonikos. The SPIDER framework was revised into three search concepts- “emergency department”, “patient flow” and “crowding”. Crowding was included because the scoping search revealed that studies used “flow” and “crowding” interchangeably or assessed both concepts. Qualitative search filters were applied to the search strategy as outlined by Booth et al. [114]. No time limits were placed on the search. 
A combination of free text keywords and MeSH headings were used to capture as many terms as possible (Appendix 5). Under the emergency department concept, terms such as “emergency department”, “emergency service”, “accident and emergency department” were used. The patient flow concept included “patient journey”, “patient flow”, “length of stay”. The crowding concept only included two terms “crowding” and “overcrowding”.  
[bookmark: _Toc531455378][bookmark: _Toc532580306][bookmark: _Toc534996880][bookmark: _Toc534998014]Other searches
Open Grey was searched for grey literature. Google Scholar and Google was also searched using keywords. Citation tracking of the included studies was conducted in Google Scholar. Reference lists of the included articles were reviewed as well. 
[bookmark: _Toc531455379][bookmark: _Toc532580307][bookmark: _Toc534998015]Results of the search process and study selection
3240 articles were retrieved from 5 databases (Medline via Ovid, EMBASE, CINAHL, Web of Science, Epistemonikos) and 15 from free searching on Google. Of these, 753 were duplicates. The remaining 2502 articles were screened. 79 full text articles were reviewed and narrowed to 29 eligible full text articles. These 29 articles were read in full and 19 were excluded leaving 10 articles for inclusion. The final ten articles included seven qualitative and three mixed methods articles. Of the ten articles, five were sibling papers belonging to the same study. Booth et al. have defined a sibling paper as ‘a paper subsequently identified as being an output from the same study as an original paper of interest’ while a study cluster is a ‘group of inter-related papers or other research outputs related to the same single research study [89; p.4]. Thus, these five articles will be referred to as the study cluster in the remainder of this review.  The PRISMA flowchart (Figure 3) outlines the selection process [96]. 
   Figure 3. PRISMA flowchart of the study selection for qualitative evidence synthesis
Records identified through database searching 
(n =3240)
Additional records identified through other sources 
(n = 15)



Records after duplicates removed 
(n =2502)


Records screened 
(n =2502)

Full-text articles excluded 
(n = 19)
Did not explore patient flow (n=12)
Focused on ED crowding (n=1)
Limited qualitative findings related to flow (n=5)

Full-text articles assessed for eligibility 
(n = 29)



Studies included in qualitative synthesis 
(n = (10) 


Qualitative articles (n= 7)
Mixed methods articles (n=3)







[bookmark: _Toc466206817][bookmark: _Toc466207150][bookmark: _Toc466216773][bookmark: _Toc466216870][bookmark: _Toc466466198][bookmark: _Toc466466576][bookmark: _Toc531455380][bookmark: _Toc532580308][bookmark: _Toc534998016]Data extraction
Data extraction in qualitative reviews is iterative, moving between the primary studies, extraction and synthesis. A data extraction form was designed by the reviewer. Data was extracted under the following categories: study title, author/date, study design, country, aim, context, participants, data collection method and analysis, sample, findings, authors’ recommendations and limitations to the study.  The data extracted included both first order constructs (participant views) and second order constructs (themes, interpretations and explanations reported by study authors) and was taken from sections headed “results”, “findings” or “discussion” [115]. 
[bookmark: _Toc466206818][bookmark: _Toc466207151][bookmark: _Toc466216774][bookmark: _Toc466216871][bookmark: _Toc466466199][bookmark: _Toc466466577][bookmark: _Toc531455381][bookmark: _Toc532580309][bookmark: _Toc534998017]Quality appraisal
Quality appraisal was assessed using the Critical Appraisal Skills Programme (CASP) checklist for qualitative studies consisting of 10 questions each answered with a ‘yes’, ‘no’, ‘can’t tell’ response [117]. This tool was chosen because of its use in previous qualitative and mixed methods reviews and easy applicability. Studies were not eliminated based on the quality appraisal. Although some studies gave inadequate descriptions of ethical issues and data analysis, when viewed holistically they were still considered valuable [118]. 

Booth et al. have suggested that where sibling papers and study clusters exist, the appraisal should be conducted on the study cluster as a complete unit rather than on each individual paper, stating that when ‘taken as a body of evidence, however, and privileging contextual relevance, the collective accounts offer a value-added contribution to the phenomenon under study’ [89; p.5]. Thus, the Nugus et al. study cluster was appraised as one unit. Table 13 summarises the quality appraisal for the included studies. 
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       Table 13. Critical Appraisal Skills Programme Quality Appraisal 
	
	Tang et al. [ 119]
	Burstrom et al. [120]
	Van
Vaerenbergh [ 121]
	Martin et al.
[ 81]
	Bashkin et al. [122]
	Nugus et al.
[57, 123-6]

	Clear statement of the aims of the research

	yes

	Yes
	yes
	yes
	Yes
	Yes

	Qualitative methodology appropriate 

	Yes
	Yes
	yes
	yes
	Yes
	Yes

	Research design appropriate to address the aims of the research

	Yes
	Yes
	yes
	yes
	Yes
	Yes

	Recruitment strategy appropriate to the aims of the research

	Yes
	Yes
	yes
	yes
	Yes
	Yes

	Data collected in a way that addressed the research issue

	Yes
	Yes
	yes
	yes
	Yes
	Yes

	Relationship between researcher 
and participants been adequately considered

	can’t tell
	can’t tell
	can’t tell
	can’t tell
	can’t tell
	Yes

	Ethical issues taken into consideration

	can’t tell
	Yes
	can’t tell
	can’t tell
	can’t tell
	Yes

	Data analysis sufficiently rigorous

	Yes
	Yes
	can’t tell
	can’t tell
	can’t tell
	Yes

	Clear statement of findings

	Yes
	Yes
	yes
	yes
	Yes
	Yes

	Research is valuable 

	Yes
	Yes
	yes
	yes
	Yes
	Yes
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[bookmark: _Toc466206819][bookmark: _Toc466207152][bookmark: _Toc466216775][bookmark: _Toc466216872][bookmark: _Toc466466200][bookmark: _Toc466466578][bookmark: _Toc531455382][bookmark: _Toc532580310][bookmark: _Toc534998018]Data synthesis strategy
Qualitative evidence syntheses that aim to develop explanatory models or theories should use any of the following synthesis methods: thematic analysis with theory generation, meta-ethnography or grounded theory [127]. Thematic synthesis is a useful approach for reviews that aim to identify factors that assist in understanding a particular phenomenon or for identifying barriers and facilitators to an intervention [127]. This method is useful where primary articles have thin descriptions and is more appropriate for researchers with limited experience [127].  Thin description refers to studies that provide a superficial statement of the facts with limited detailed description of circumstances and experiences [128]. Thus, as a novice researcher and given that the majority of the included studies had thin descriptions, I chose to adopt the thematic synthesis as described by Thomas and Harden [129]. 
[bookmark: _Toc466206820][bookmark: _Toc466207153][bookmark: _Toc466216776][bookmark: _Toc466216873][bookmark: _Toc466466201][bookmark: _Toc466466579][bookmark: _Toc531455383][bookmark: _Toc532580311][bookmark: _Toc534998019]Results
[bookmark: _Toc465987048][bookmark: _Toc466070610][bookmark: _Toc466136003][bookmark: _Toc531455384][bookmark: _Toc532580312][bookmark: _Toc534996886][bookmark: _Toc534998020]Description of included studies

Six studies were included, producing ten articles [57, 81,119-126]. Two studies were conducted in Australia [53, 81, 123-6]. Of the six studies, only one study explicitly aimed to identify factors affecting ED patient flow [121] and one study explicitly aimed to examine organisational factors affecting ED length of stay, which is directly related to patient flow [122]. All other studies explored some aspect of ED patient flow.  A description of the included studies is given in Table 14.
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     Table 14. Characteristics of included primary studies
	
	Tang et al.
[119]

	Burström
et al.
[120]
	Van 
Vaerenbergh [121]

	Martin et al. [81]
	Baskin et al.
[122]
	Nugus et al.
[53, 123-6]

	Country

	United States
	Sweden
	Ireland
	Australia
	Israel
	Australia

	Study design


	Qualitative
	Qualitative
	Mixed method
	Mixed method
	Mixed method
	Qualitative

	Study aim


	To obtain a better understanding of ED patient outflow process
	To explore what is going in an ED
	To identify the factors influencing ED patient flow
	To examine the ED service delivery process and patient journey to identify bottlenecks


	To examine organisational factors affecting ED length of stay
	To explore the organisational world of emergency clinicians

	ED type


	ED in large urban hospital
	Mixed ED in a central hospital;53,000 patients/year
	Mixed ED in large city centre hospital

	Mixed ED in a hospital; 43,000 patients /year
	Mixed ED in a community hospital; 60,000 patients/year

	EDs in two public tertiary hospitals;50,000 patients/year each



	Study population
	Physicians, nurses, social workers, case managers and patients; main focus of paper was case managers

	Physicians, nurses and patients
	Medical, nursing, clerical, porter staff in ED
	ED staff, research assistants and patients
	Patient journeys
	Physicians and nurses




    Table 14 continued
	
	Tang et al.
[119]

	Burström
et al.
[120]
	Van 
Vaerenbergh [121]

	Martin et al. [81]
	Baskin et al.
[122]
	Nugus et al.
[53, 123-6]

	Data collection method producing qualitative evidence
	40 hours observing 12 ED patient cases; 70 hours shadowing 4 case managers; shadowing occurred morning through evening, weekdays and weekends; each observation lasted 2 to 6 hours; 2 formal interviews conducted with case managers; informal interviews for elaboration/clarification of participants’ actions

	Classic grounded theory- 72 hours of participant observations day and night shifts; 6 focus group interviews with registered nurses, auxiliary nurses, nurse supervisors, junior physicians, registrars, consultants
	Field observations and informal discussions with staff from 8am-8pm on 5 days in 1 week including weekends;
9 semi structured interviews with medical, nursing, reception and porter staff; questionnaire survey of 118 medical ,nursing, clerical, porter staff
	Workshop with ED staff to construct a model of patient journey and ED processes; 4 days of process mapping by research assistants; focus groups with research assistants on patient flow observations
	Observations of 105 patients over a 9 day period; morning and evening shifts; recording of timestamps in patient journey
	Ethnography- 1600 hours of observations across 26 clinicians from ED and other departments; 12 clinicians shadowed over 200 hours; 56 unstructured interviews with doctors and nurses

	Qualitative data analysis


	Grounded theory
	Classic grounded theory
	Thematic and content analysis
	No defined method described for qualitative analysis
	Workflow diagram
Ishikawa diagram
	Grounded and discourse analysis
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[bookmark: _Toc465987049][bookmark: _Toc466070611][bookmark: _Toc466136004][bookmark: _Toc531455385][bookmark: _Toc532580313][bookmark: _Toc534998021]Thematic synthesis
The analytical themes were generated from the study findings. The majority of the studies had findings that were considered thin descriptions (little description of circumstances and experiences) [128]. The mixed methods studies presented the qualitative data mainly in the form of tables or diagrams with little further explanation, limiting interpretation. 
The findings in the primary studies were generally presented as study author interpretations. Where supporting quotations were used in the primary studies, it was not always clear who the participant was or how many participants expressed the same view. Thus, this synthesis was primarily based on the primary study author interpretations (second order constructs) and my own interpretations of the findings in relation to patient flow (third order constructs) [115]. Additionally, since the majority of the studies did not directly identify factors affecting ED patient flow, I made inferences on potential determinants of ED patient flow based on the presented findings. 
Finally, not all the themes were derived from each study. Table 15 summaries the contribution of each study to each theme. Six themes were generated from the synthesis of the primary studies. These are as follows:
· Impact of the ED organisation and resources
· Communication within the ED
· ED staff experience, skills and roles
· Actions and practices of ED staff
· Coordination and dependency on external departments
· Effects of crowding
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       Table 15. Primary study contribution to each theme

	Theme
	Tang et al. [119]
	Burstrom 
et al. [120]
	Van 
Vaerenbergh [121]
	Martin et al. [81]
	Baskin et al. [12]
	Nugus et al. [53, 123-6]

	Impact of ED organisation and resources

	√

	√

	√

	√

	√

	√


	Communication within the ED
	
	√

	√

	√

	√

	

	ED staff experience, skills and roles

	√

	√

	√

	
	
	√


	Actions and practices by ED staff

	√

	√

	
	
	
	√


	Coordination and dependency on external departments

	√

	√

	
	√

	√

	√


	Effects of crowding

	
	√

	
	√

	√
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[bookmark: _Toc531455386][bookmark: _Toc532580314][bookmark: _Toc534996888][bookmark: _Toc534998022]Synthesis themes
The impact of ED organisation and resources
This theme was generated from all six studies. ED organisation refers to the physical environment of the ED, ED sub-sections and standardised care processes.  
· Physical environment
One study identified a logical number system for locating patient cubicles and the strategic location of the storage room near to the resuscitation room as factors facilitating good flow [121]. Porters in the same study commented that cluttered cubicle areas and a lack of automatic doors delayed flow [121]. A nurse participant stated the location of the resuscitation room was a factor affecting patient flow, illustrated by this quote “the main difficulty with patient flow is the location of the resuscitation room from the rest of the department” [121; p.172]. Participants mentioned the mixed adult/paediatric layout as a factor affecting flow. These participants felt that there should be a separate paediatric entrance “because they still have a long way down to go” [121; p.172]. 
· Functionality of ED sub-sections
The role of distinct ED sub-sections as a factor affecting flow was noted in the Australian study cluster. Patients were directed to the specific sub-section based on severity of illness [123]. The author commented that the observation unit (an ED sub-section) facilitated the flow of patients by creating free beds in the main ED area for other patients [123, 125]. 
· Role of standardised processes
The use of standardised processes was another potential factor affecting flow. Three studies reported on this [81, 121-2]. One study reported that there was “duplication in the decision –to-admit processes and  ...lack of well defined exit processes for both admitted and discharged patients” [81; p.83]. It may be inferred that the lack of such processes may lead to rework and disorganisation in the ED, potentially delaying flow.   

· Lack of resources
Four studies identified a lack of resources as a factor delaying flow [81,119-121]. These included staff shortages, insufficient ED treatment rooms, unavailable inpatient beds and equipment, lack of a functioning IT system and insufficient technological systems to support communication. Insufficient inpatient beds was a common factor in all four studies. 
The above sub-themes suggest that a strategic ED layout inclusive of ED sub-sections and standardised processes may facilitate good flow by creating an organised environment, allowing staff to focus on patient care instead of spending time searching for patients and materials. The availability of human and material resources, particularly inpatient beds, has the potential to improve the patient flow by moving patients out of the department, creating space for new patients to enter. 
Communication within the ED 
This theme was derived from four studies [81, 120-2]. One study observed a lack of communication and information sharing between staff and patients on arrival to the ED, which often resulted in patients being confused [120]. Another study observed that the doctor was not aware that his patient returned from X-ray [121].  Observations from another study highlighted that delays occurred because of a lack of a mechanism to inform staff when test results were available [81]. These observations suggest that poor communication between staff and patients and amongst staffing groups may result in delays along the patient journey leading to prolonged lengths of stay, ultimately hindering patient flow. 
ED staff experience, skills and roles
· Availability of experienced clinical staff
A lack of experienced clinicians and limited senior supervision was mentioned in two studies as factors delaying patient flow [120, 121]. One study stated that inexperienced junior staff would require support from senior staff [121]. It may be inferred that inexperienced staff would have less knowledge and possibly less confidence in decision-making, thus spending more time assessing patients. 
· Skill mix and use
Two studies identified nursing skill mix and skill use as a factor affecting ED patient flow [121, 123]. One author observed that a nurse had to wait for the doctor to request an X-ray while another nurse required assistance with blood taking because she had not been trained [121]. A staff participant in that study related this to flow, commenting, “If nurses were able and/or allowed to use more skills it would support the patient flow significantly” [121; p 172]. 
The benefit of nurses utilising their skills was also noted. In one ED, a participant commented that senior nurses could do basic investigations on patients prior to the physician reviewing and in another ED, senior nurses directly triaged patients from the ambulance bay [121, 123]. These findings suggest that training and permitting nurses to use skills may result in the addition of another independent practitioner to the workforce, which would distribute workload, potentially reducing wait times and improving patient flow.
· Leadership roles
Two studies commented on the use of formal leadership roles [119, 126]. In one study, a case manager had the primary responsibility of managing patient outflow [119] while the study cluster mentioned the team coordinator who had the overall responsibility of managing flow throughout the ED [126]. It may be inferred that these leadership roles facilitated good flow because they allowed the individual to primarily focus on patient flow rather than balancing clinical and administrative duties. 
Actions and practices of ED staff 
This theme was generated from three studies and concerns how staff adjusted to the evolving needs of the ED and how their actions affected patient flow [57,119, 120, 123-6]. In the study cluster, staff manipulated space to match the needs of the department by re-distributing patients to less busy areas while still prioritising sicker patients [124-6]. A nurse participant commented “I’m going to ask (the NUM) [nurse unit manager] if [one of my patients] can go to sub-acute because there’s not many there…” [124; p.71].
Two studies described how staff used investigations to manage flow. In one ED, in order to prevent poor flow, staff over-ordered laboratory tests [120]. The reason given for this action was both for the usefulness of the tests as well as to avoid patients having to wait longer for potential future tests [120]. In the study cluster, clinicians minimised work pressure by limiting what tests were ordered to those that would certainly support a diagnosis [125]. In this case, the diagnosis was the key factor in promoting flow since it directed the patient’s path [125].Physicians also developed their own form of patient classification based on the potential for a patient to be discharged [57]. It may be inferred that this action would allow staff to plan the patient trajectory from the onset of presentation. 
One author also commented on the staff practice of persistently calling external departments for test results since delays in obtaining test results were seen as obstructing flow [120]. It may be inferred that this practice was an attempt by staff to increase flow by controlling external departments. However, the study author noted that this action may not be effective, as ED staff do not actually have control over other departments [120].
Coordination and dependency on external departments
This theme was generated from four studies and was discussed in relation to patient outflow [57, 81, 119, 120, 122-126]. The study cluster author summarised the role of external departments on patient flow in this comment, “negotiation with clinicians from inpatient hospital departments was a central action in enhancing patient flow” [126; p.7]. 
Two authors described the complexity of the inpatient referral process [119, 122]. The process involved a review of the patient by the team, request of further tests and a subsequent review [119, 122]. Thus, a referral did not automatically result in admission. One author viewed this as a factor that prolonged waiting times because of communication failures in the process [122]. However, relating this to dependency, it may be inferred that the physical movement of the patient from the ED to the ward relied on the decisions made by external staff thus opposing the role of the ED physician in maintaining ED outflow. 
For admitted patients, one author described detailed coordination, which involved relaying information several times across multiple parties [119]. This suggests that a well-coordinated process may facilitate good patient flow but in a process that is reliant on extensive coordination any obstruction may result in delayed flow. The study cluster author described the dependency on external departments during the admission process [57]. The ED depended on the willingness of inpatient ward staff to accept admitted patients [57]. One nurse participant in that study commented, “We give them patients and we push them and they say they’re not ready. They’re busy” [57; p.2001]. 
Dependency also extended to laboratory and radiology services. Two studies presented opposing views of the efficiency of these services with one author commenting that the service was inefficient [120] and participants in another observed that it was very efficient [81]. Despite the opposing views, the findings demonstrate the ED’s reliance on efficient services.
Effects of crowding
Crowding was identified in three studies [81, 120, 122]. Crowding referred to either crowding in the emergency department or hospital crowding. Authors identified “hospital overcrowding”, “patient overload” and ‘overload at triage’ as factors affecting length of stay/patient flow [81,122]. 





Figure 4. Summary of potential determinants of ED patient flow based on literature review
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[bookmark: _Toc466206821][bookmark: _Toc466207154][bookmark: _Toc466216777][bookmark: _Toc466216874][bookmark: _Toc466466202][bookmark: _Toc466466580][bookmark: _Toc531455387][bookmark: _Toc532580315][bookmark: _Toc534998023]Discussion
The six themes derived from this synthesis contributed to an understanding of the ED patient flow process and provided insight into potential determinants of patient flow. The six studies represented EDs across Australia, the United States, Israel, Sweden and Ireland. The themes had the underlying aim of understanding the ED patient flow process and were derived from settings with differing models of ED care. As a result, the themes are potentially relevant across a wide range of settings. 
The ED organisation and resources theme was most common, derived from all six studies. This was followed by the coordination and dependency theme derived from five studies. Although crowding was mentioned in three of the six studies, there was very little detail on it in the primary studies and how it affected patient flow. Factors such as strategic ED layout, standardised care processes, ED sub-sections, increased nursing skills (and the ability to utilise skills) and defined leadership roles appeared to facilitate good flow. It may also be inferred that good patient flow was dependent on good working relationships with external departments and synchronicity of aims across departments. The lack of material and human resources, communication failures and a lack of available experienced clinicians appeared to delay flow. 
Staff actions and practices may be unique to individuals but may also be unique to each emergency department, as staff behaviour in making adjustments to facilitate patient flow may either be supported or constrained by the overall approach to the department. This may account for the differences in the use of investigations to maintain patient flow. 
The patient perspective was absent from these studies. Although most studies included patient observations, none of the studies directly assessed patient views. In a study by O’Cathain et al., patients were asked to identify characteristics of urgent and emergency care services that were important to them [130]. The study found that patients valued communication between professionals and patients, coordination between services, information on why they were waiting and proactive staff behaviour.  These patient views matched some of the findings in the current synthesis. Thus including the patient perspective should contribute to a holistic view of the patient flow process.
This qualitative synthesis aimed to understand the ED patient flow process and identify potential determinants of patient flow. The synthesis did not aim to identify and understand specific interventions that may improve flow, such as those identified in chapter three. Booth et al. suggest that exploring interventions should include a description of the intervention, contextual thickness and conceptual richness [89]. Contextual thickness refers to providing adequate detail on what is happening with the intervention and its surrounding context to allow for transferability [89]. Conceptual richness is related to how and why an intervention may or may not work [89]. The reviews identified in chapter three did not possess this conceptual richness while the primary studies in this qualitative synthesis were limited in contextual thickness. 
However, in the period from when this qualitative synthesis was conducted, three additional qualitative studies exploring specific ED interventions to improve flow were published. The interventions explored were senior doctor triage, point of care testing and electronic medical records [131-3]. These studies broadly explored clinician views on the interventions in practice and did not specifically aim to explore their views on how the interventions improved patient flow. Nevertheless, the findings from the studies have contributed to a better understanding of how the interventions work to improve flow and translate into practice. 
The findings on senior doctor triage showed that while it facilitated early decision-making and directed patients to the most appropriate pathway there was also a concern that the role delayed flow if full assessments were performed [131]. Pines et al. used a mixed methods design to explore how point of care testing was used in practice [132]. The quantitative part of the study showed that POCT led to reductions in time to test while the qualitative part revealed that obtaining test results quickly was particularly beneficial for patients who needed the results to have further investigations performed (eg. CT scans) [132]. The exploration of the use of electronic medical records (EMR) in the ED-inpatient referral process revealed that the EMR system minimised the complexity of the process by reducing the number of steps in the patient process. Thus, these three studies have provided conceptual richness on the interventions explored and complement existing quantitative studies. 
[bookmark: _Toc466206822][bookmark: _Toc466207155][bookmark: _Toc466216778][bookmark: _Toc466216875][bookmark: _Toc466466203][bookmark: _Toc466466581][bookmark: _Toc531455388][bookmark: _Toc532580316][bookmark: _Toc534998024]Limitations to the study
This review included a small number of studies- ten papers originating from six studies. Two studies were conducted in Australia and five articles were produced from one study. The six studies all examined an aspect of ED patient flow but only two studies directly aimed to identify factors affecting patient flow. The descriptions of findings in all the studies were considered thin thus limiting the generalisability of the identified themes to other settings [128].
The majority of the studies were based in mixed adult/paediatric emergency departments but the target population was not explicit. Therefore, it is unknown whether the potential determinants identified in this synthesis are applicable to both populations. 
[bookmark: _Toc466206823][bookmark: _Toc466207156][bookmark: _Toc466216779][bookmark: _Toc466216876][bookmark: _Toc466466204][bookmark: _Toc466466582][bookmark: _Toc531455389][bookmark: _Toc532580317][bookmark: _Toc534998025]Conclusion
This qualitative evidence synthesis has provided some insight into the ED patient flow process and identified some potential determinants of ED patient flow. However, the lack of thick descriptions and the limited number of primary qualitative studies that explore the patient flow process and identify factors affecting ED patient flow represents a gap in the area and supports the need for further research across a broader range of study settings. 
[bookmark: _Toc534998026]What this primary research will add
The two literature reviews have comprehensively explored the available evidence on ED patient flow. The umbrella review identified 26 interventions and showed that the interventions may work to improve patient flow. However, the studies lacked conceptual richness, that is, there was limited explanation of how the interventions work and why they produced their effects. The qualitative synthesis provided some insight into potential factors affecting ED patient flow but the included primary studies were limited in number and lacked contextual thickness. This therefore represents a gap in the literature exploring ED patient flow. 
This primary research aims to fill this gap by using multiple qualitative methods to explore, understand and identify factors influencing ED patient flow. The primary research also aims to explore value and waste in the ED patient flow process, adding new knowledge to the area. 
[bookmark: _Toc531455390][bookmark: _Toc532580318][bookmark: _Toc534998027]Chapter summary
This chapter presented the qualitative evidence that explored potential determinants of ED patient flow and has provided some insight into the patient flow process. The limited number of qualitative articles exploring patient flow represents a gap in the literature and supports the need for an exploration of the ED patient flow process using qualitative methods. The following chapter focuses on the methodology and methods used to explore the processes in ED patient flow. 















[bookmark: _Toc531455391][bookmark: _Toc532580319][bookmark: _Toc534998028][bookmark: _Toc516597301]CHAPTER 5 METHODOLOGY AND METHODS
[bookmark: _Toc531455392][bookmark: _Toc532580320][bookmark: _Toc534998029]Introduction 
This chapter outlines the research methodology, methods and analysis used to explore and understand the patient flow process in an emergency department. The research questions, aims and objectives are re-stated in section 5.2.  Details on the research methodology, study design, qualitative methods used and rationale for choice of methods are then discussed. The ethical considerations including the ethics approval process and how the ethical principles were adhered to in the study are then presented. Following this is a description of the study setting and sampling methods. The data collection process including the pilot study is then presented followed by the thematic data analysis process. The chapter ends with a discussion of the rigour and quality of the qualitative research. 
[bookmark: _Toc516597302][bookmark: _Toc531455393][bookmark: _Toc532580321][bookmark: _Toc534996896][bookmark: _Toc534998030]Research Questions, Aims and Objectives
[bookmark: _Toc531455394][bookmark: _Toc532580322][bookmark: _Toc534996897][bookmark: _Toc534998031]Research question
1. What factors influence patient flow in the emergency department?
2. What steps in the patient flow process do staff and patients consider valuable and wasteful?
[bookmark: _Toc531455395][bookmark: _Toc532580323][bookmark: _Toc534996898][bookmark: _Toc534998032]Aim
To understand emergency department patient flow and identify the factors that influence patient flow. 
[bookmark: _Toc531455396][bookmark: _Toc532580324][bookmark: _Toc534996899][bookmark: _Toc534998033]Objectives
1. To map patient journeys in an ED using observational mapping
2. To identify the factors that influence patient flow in emergency departments using qualitative methods
3. To identify the steps in the ED patient flow process that are valuable and wasteful to using qualitative observational methods
4. To review process maps of patient journeys with key staff members to explore the patient flow process
[bookmark: _Toc516597306][bookmark: _Toc531455397][bookmark: _Toc532580325][bookmark: _Toc534998034]Methodology
[bookmark: _Toc516597307][bookmark: _Toc531455398][bookmark: _Toc532580326][bookmark: _Toc534996901][bookmark: _Toc534998035]Philosophical assumptions
Qualitative researchers are guided by a combination of principles, namely ontology, epistemology and methodology. The philosophical stance that guides this study is based on the researcher’s ontological and epistemological position. Ontology addresses the question ‘what is reality’ and is concerned with how the researcher, the participants and the readers of the study, perceive reality [134-5].  Epistemology refers to how this reality or knowledge can be made known to the researcher [134]. This knowledge is made known to the researcher by subjective encounters with participants in the field [135-6]. Finally, the methodology refers to a process taken by the researcher to gain knowledge [135].  
Several paradigms have been described in the literature. In the positivist approach there is an objective reality that can be measured; the phenomenon of interest is unaffected and independent of the researcher’s perceptions [134]. In the constructivist approach, the reality is subjective and dependent on each person’s interpretation [134]. The reality and knowledge required to understand the phenomenon of interest is based on the interactions between the participants and the setting as well as with the researcher [134]. Thus, the researcher and an understanding of the phenomenon of interest are interdependent, with findings emerging over time and constructed from the knowledge the researcher gains [134, 137]. 
The pragmatic approach focuses on the research problem and identifying what method is best suited to understand the problem [138-9]. Patton states that ‘being pragmatic allows one to eschew methodological orthodoxy for methodological appropriateness as the primary criterion for judging methodological quality, recognising that different methods are appropriate for a specific inquiry, situation or interest’ [139; p.72]. Creswell states that in the pragmatic approach the researcher is ‘free to choose the methods, techniques and procedures of research that best meet their needs and purposes’ [138; p.11]. In this way, the pragmatic researcher is able to utilise multiple methods depending on the situation and adjust the methods as needed to best produce solutions to the problem.  
Another approach is critical realism. Realism is defined as ‘the view that entities exist independently of being perceived or independently of our theories about them’ [140; p3]. The critical part of critical realism refers to ‘a transcendental realism that rejects methodological individualism and universal claims to truth.’ [141; p.22]. Critical realism proposes that events exist and are observable regardless of human perception and interpretation but an understanding of this knowledge is developed from our own perceptions. [140; p.5, 141; p. 22].
The reality in critical realism is separated into three levels- empirical, actual and real. At the empirical level, events are experienced but are understood through human interpretation. At the actual level, events occur regardless of whether or not they are observed or interpreted by others. At the real level, the underlying mechanisms that are responsible for the occurrence of events are found [142]. Thus critical realism attempts to uncover the underlying mechanisms that contribute to events and explain why things happen [143].
Johnson and Duberley propose combining the pragmatic and critical realistic approaches, termed pragmatic-critical realism [143]. Pragmatic-critical realism proposes that there is ‘practical adequacy’ which means that reality exists in way we may never discover but by using this pragmatic-critical realist approach our practical activities allow us to construct reality [143]. 
The focus in pragmatic-critical realism is on the ontological position where ‘a mind independent reality exists which cannot be understood or studied in the same way as a natural phenomenon.’ [144; p.363]. Pragmatic critical realism accepts that the natural world can be measured but also acknowledges that the social world is more complex and consists of a variety of emotions, behaviours and interactions amongst individuals [144]. Knowledge exists in an independent reality through which individuals can access it via their experiences. This approach accepts that organisations continuously change and evolve and a range of methods and methodologies may be required to understand the events occurring [144]. Systems or organisations are explored within their contexts utilising multiple approaches. 
Therefore, this study has adopted a pragmatic-critical realist approach. This approach utilised multiple qualitative methods to generate and analyse data in order to produce a holistic view of the phenomenon of interest. The following sections describe the qualitative methods used to address the research question and justification for choice of these methods. 
[bookmark: _Toc516597308][bookmark: _Toc531455399][bookmark: _Toc532580327][bookmark: _Toc534998036]Study design
[bookmark: _Toc516597309][bookmark: _Toc531455400][bookmark: _Toc532580328][bookmark: _Toc534996903][bookmark: _Toc534998037]Case study approach
Case study research is useful for understanding complex social phenomena [145]. A case study may be defined as the detailed examination of a social phenomenon where the phenomenon being examined is present within its natural context and the boundaries between the phenomenon and context are not clearly defined [145-6]. In case study research, the researcher seeks to explore the phenomenon with minimal disruption of the setting [145]. The researcher plays a prominent role becoming the instrument for data collection, analysis and interpretation [147]. 

The case study approach is useful for addressing ‘how’ and ‘why’ questions and identifying gaps in knowledge, which in turn may lead to refinement of theories or the generation of new theories [148].  Asking questions such as whether an individual, programme or process is being analysed may help to define the case [149]. Case studies have been categorised and described in several ways. Three types of case studies have been described- intrinsic, instrumental and collective [148, 150]. An intrinsic case study seeks to understand a unique phenomenon [148]. An instrumental case study uses a specific case in its regular context to gain knowledge and enhance the understanding of the phenomenon [147-8]. In the collective case study, multiple cases are examined to gain a broader understanding of the phenomenon of interest [148, 150]. Yin also classifies case studies as descriptive, exploratory or explanatory [146]. The descriptive or exploratory question examines what is happening while the explanatory questions seeks to understand why or how something has happened [146].
The case study approach was chosen for this study because it allowed for a multi-faceted understanding of the patient flow process, what factors affected the process, how these factors influenced patient flow and an exploration of the concepts of value and waste in the patient flow process in emergency departments. Since case studies account for contextual factors this also allowed for a greater understanding of the complexities seen in patient flow in emergency departments. ED patient flow is likely to be affected by a range of factors that would require sufficient time and detail to explore it. A single case study approach was taken because it provided ample time to explore patient flow and its complexities in a holistic and in-depth manner [151]. 

Combining the case study classifications from Yin and Stake outlined above [146, 150], this study utilised a single centre explanatory, instrumental case study approach to examine patient flow in an emergency department setting with the aim of identifying and explaining the factors that influence the patient flow process. The unit of analysis in the case study was patient flow. 
[bookmark: _Toc511772933][bookmark: _Toc516597310][bookmark: _Toc531455401][bookmark: _Toc532580329][bookmark: _Toc534998038]Qualitative methods used and justification of methods
[bookmark: _Toc516597311][bookmark: _Toc531455402][bookmark: _Toc532580330][bookmark: _Toc534996905][bookmark: _Toc534998039]Why use qualitative methods
Qualitative methods are useful for exploring complex subjects and often times multiple qualitative methods are required to address the complexities of certain subject areas [152-3]. Quantitative methods test objective theories, typically using standardised instruments. Data sets in quantitative methods are larger and data is usually analysed using statistical tests [138, 154].                                  
Qualitative methods were chosen for this study because the researcher was able to explore the area of interest, providing potential explanations from multiple perspectives, thus leading to a deeper understanding of patient flow [137]. The choice of using single or multiple qualitative methods may be strategic, related to the research questions and aims as well as practical [152, 155-7]. Multiple methods were thought to be more appropriate for this study because different methods were required to address the research questions and generate the necessary knowledge. Using multiple methods enabled the researcher to explore different aspects of the patient flow process. 
[bookmark: _Toc516597312][bookmark: _Toc531455403][bookmark: _Toc532580331][bookmark: _Toc534996906][bookmark: _Toc534998040]Non participant observations
Qualitative observational methods involve the ‘systematic detailed observation of behaviour and talk: watching and recording what people do and say’ [157; p182]. These methods are useful for describing and understanding behaviours, interactions and processes in a natural environment [158]. Observational methods are appropriate for understanding the function of organisations since the researcher observes what actually happens, potentially revealing processes that participants may not have been aware of or may be unable to recall [157, 159]. This was considered appropriate for exploring the patient flow process in the emergency department. 
In nonparticipant observation, the researcher is not directly involved with the activities but the role of the researcher can evolve with time [160-1]. The researcher may also adopt a covert or overt role. In the overt role, the participants are aware of the researcher’s presence and are provided with basic information on the research objective [160]. In the covert role, the participants are unaware that they are being observed [160]. 
One of the concerns surrounding observational methods is the effect the observer/researcher has on the participants. This is known as the Hawthorne effect, where participants may adjust their behaviour or actions if they are aware that they are being observed [157, 162]. Covert observation may reduce this effect, allowing the researcher to observe what is actually happening and not a modified behaviour [162]. However, there are ethical concerns surrounding the use of covert observation with the main concern related to obtaining informed consent from participants. The British Sociological Association has advised that covert observation should only be used if there is no other possible method of collecting data [163]. Patton also recommends ‘full and complete disclosure’ because of the ethical issues surrounding covert observation [162; p.273]. Although ethical concerns surrounding informed consent exist with both covert and overt observation, the concerns associated with overt observation are thought to be lower since participants are aware that research is being conducted. For these reasons (and the practical reason that ED staff already knew the researcher), overt observation was adopted for this study. 
[bookmark: _Toc516597313][bookmark: _Toc531455404][bookmark: _Toc532580332][bookmark: _Toc534996907][bookmark: _Toc534998041]Process mapping
Emergency departments are complex settings and improving care requires a clear understanding of the processes that constitute ED patient flow. Process mapping is a useful method for analysing these complex settings [164]. Process mapping is a method of identifying all the steps in a process and presenting them in a visual diagram [165-7]. The visual representation of the steps increases the transparency of the process and is useful for revealing bottlenecks, variation and identifying where value and waste exist in the process [165-7]. Process mapping has been used in emergency settings in both developed and developing countries with success [81, 83,168]. 
The process mapping method was chosen for this study because it transforms the conceptual view of patient flow and the patient journey into a practical output that enables participants to focus on the patient flow process itself. Producing this visual, diagrammatic process map may promote a shared understanding of the complexities of the patient flow process with a multitude of staff and patients, allowing insights into the process that may not be seen with other methods [164]. The end product itself, the process map of the patient journey, may be readily understood by a range of service users inclusive of clinicians, managers, policy makers and patients [165]. The map may serve as a model that may be utilised in the setting, increasing awareness of the patient journey for both staff and patients. Furthermore, the knowledge generated from the analysis of the process mapping has the potential to be applied to other settings. 
Process mapping can be conducted using two techniques: facilitated and observational [165-7]. Facilitated mapping is a facilitated session with a range of staff who contribute to the formation of the map based on each person’s perception of the patient journey [165, 167]. Thus, it is primarily based on the staff perspective. This technique is faster but relies on staff knowledge of the patient journey [167]. The basis of observational mapping is qualitative observation, utilising direct patient observations to record the steps taken in the patient flow process [165-6]. The map is created as the patient would experience the process and not based on perception or assumptions [165-6].   
Once the steps in the process are identified, the map is then generated using flowchart symbols with each symbol representing a different point in the process [165]. The level of detail presented in a process map may range from high to medium to low level maps [169,170]. High level maps produce an overall picture of the key steps in the process while lower level maps demonstrate the complexity of the process [169,170]. Key symbols used are shown in table 16.
Table 16. Key flowchart symbols used in mapping [165; p. 26, Figure3]

   
In the facilitated technique, key staff members, with different roles in the patient journey, are gathered and the process map is developed based on each person’s perspective of the patient journey [165-7].
In both the observational and facilitated sessions, once the map is completed, it is examined with the group by probing the process for variation, bottlenecks and general areas of concern [165-7]. Some questions that guided the map analysis included the following [166-7]:
· How many steps are there in the journey?
· Which steps had the longest delays and why?
· Are the steps in the right order?
· Is the most appropriate person performing the action at each step?
· Which steps are value adding and non-value adding for the patient?
· Where were there issues for staff and patients?

A recent a study by Antonacci et al. explored the use of process mapping in healthcare and found that the majority of quality improvement projects utilised the facilitated process mapping technique [164]. In this thesis, the observational process mapping technique was the main method and the process maps were generated based on the observational data. These process maps were then validated with staff members and used to provide feedback to staff on the ED patient flow process.
[bookmark: _Toc516597316][bookmark: _Toc531455405][bookmark: _Toc532580333][bookmark: _Toc534996908][bookmark: _Toc534998042]Informal conversational interviews 
Interviews allow researchers to capture information based on a participant’s experience [171]. Patton describes three types of interviews- the informal conversational interview, the general interview guide approach and the standardised open-ended interview [171]. Informal conversational interviews were undertaken in this study to explore patient flow and value and waste in relation to patient flow.  This method is suitable for prolonged observational research [171]. 
In the informal conversational interview, the questions are spontaneously formed based on what was observed and topics are discussed in an informal, casual and conversational tone [171, 172]. Informal conversations promote flexibility in the environment, encouraging participants to engage freely with the topic [172]. Pre-determined questions are not common in settings that are dynamic and emerging [171, 172]. The questions asked may evolve with progressive conversations, seeking to elaborate and expand on areas identified by previous participants [171]. In the informal conversational interview, it is possible to interview the same person more than once as the questions are specific to the particular event [171]. Participants are often known to the researcher, facilitating  rapport and further encouraging a casual, informal conversation [172].
The informal conversations utilised in this study allowed the researcher to clarify events and activities during the observations. This provided a better understanding of the organisational structure of the department, the ED patient flow process and value and waste in the ED patient flow process. Given the lack of knowledge on the concepts of value and waste in the ED patient flow process, this informal conversational interview was considered suitable as a preliminary technique to explore the area [173, 174].
[bookmark: _Toc511772932][bookmark: _Toc516597322][bookmark: _Toc531455409][bookmark: _Toc532580334][bookmark: _Toc534998043]Ethical considerations
Ethical issues should be taken into consideration in all forms of research. In research involving human subjects, the protection and respect of the participants is paramount [175]. In order to ensure the rights of participants, research should abide by the ethical principles of autonomy, beneficence and justice [175,176]. This section outlines the ethical considerations and steps taken to ensure that ethical principles were adhered to during the project. The ethical approval process is described at the end of the section. 
[bookmark: _Toc516597323][bookmark: _Toc531455410][bookmark: _Toc532580335][bookmark: _Toc534996910][bookmark: _Toc534998044]Autonomy 
The ethical principle of autonomy refers to respect for participants [175-6]. According to the Belmont Report, a US guideline that summarises the ethical principles for research involving human subjects, all participants should have autonomy and protection should be provided to those individuals with limited autonomy [176]. Participants therefore have the right to voluntarily participate in research and be adequately informed about the study as well as withdraw from participation at any point in the study [175-7]. Establishing informed consent, ensuring anonymity and confidentiality of participants are areas that should be adhered to in order to maintain respect for participants. These will be discussed in the following subsections. 
[bookmark: _Toc516597324]Establishing informed consent 
Informed consent refers to providing participants with sufficient information on the study, enabling them to make an informed decision regarding participation and the decision must be made of their own free will [178]. Given the nature of the study site (an emergency department) and the data collection methods being used (primarily observational), attempting to obtain informed consent from every individual in the emergency department would be disruptive to its daily functioning, if not impossible [178-9]. In these situations, where participants are not always known in advance, where interactions are brief and transitory or where there is a high throughput, a staged on-going opt out approach to informed consent may be more appropriate [180-2]. This was the approach adopted for this study and is described below. Only patients over the age of 18 years and their relatives were included. Certain patient groups were excluded because of concerns in obtaining informed consent. Patients who were prisoners, non- English speakers or who had diminished mental capacity were excluded. 
Study information and consent
· Verbal information
The head of department arranged for me to attend one of the departmental meetings as well as a departmental clinical teaching session so that I could introduce myself and inform the clinical and non-clinical staff about the research. This ensured that all staffing groups were verbally informed about the research and allowed the staff members to ask any questions. Since only representatives of the various staffing groups were present at the department meeting, I asked each representative to inform the respective staffing groups about the research. 
Anyone who was present in the emergency department was considered a potential participant in the research. This included the clinical staff from inpatient teams. The heads of the various inpatient departments were also verbally informed about the research and asked to inform their respective clinical staff members.
At the start of every observation session, I informed the senior emergency doctor of my presence. If I were observing in a specific area, I would inform the clinical staff in the area of my presence, explain what I would be doing and ask their permission to remain in the area and observe the activity. I would ask staff if they were willing to participate and remind the staff that they could opt-out if they did not wish to participate. Similarly, when I approached patients, I would introduce myself, explain the research, and ask if they were willing to participate in the observations as well as inform them that they did not have to participate if they did not wish to do so.  
· Written information

Information sheets were also used to inform participants about the research (Appendices 6 and 7).  . These provided an overview of the research, the data collection methods and the form of the data that would be analysed (words, behaviours, actions). All participants were given the option to opt out of the research at any point in the data collection period.

Information sheets for both patients and staff were distributed throughout the emergency department. Staff information sheets were placed in common staff areas- the consultants’ offices, the registrars’ room, the house officers’ lounge, the nurses’ lounge, the point of care laboratory, the X-ray department, the escorts’ room, the medical records room and the pharmacy.  The patient information sheets were displayed throughout the emergency department, in strategic areas in the department in order to have maximal coverage of the ED areas. These included the walk-in entrance, the triage area/ambulance bay, each clinical area, the observation ward and the each waiting area in the main ED. The displayed information sheets also served to inform all non ED staff about the research being conducted.
[bookmark: _Toc466206834][bookmark: _Toc466207167][bookmark: _Toc466216790][bookmark: _Toc466216887][bookmark: _Toc466466215][bookmark: _Toc466466593][bookmark: _Toc474344473][bookmark: _Toc474358891][bookmark: _Toc474359190][bookmark: _Toc516597325]Anonymity
[bookmark: h.30j0zll]Codes were used for all participants and no patient identifying information was recorded. No clinical information about patients was recorded other than triage category, presenting complaint and disposition decision. 
[bookmark: _Toc466206835][bookmark: _Toc466207168][bookmark: _Toc466216791][bookmark: _Toc466216888][bookmark: _Toc466466216][bookmark: _Toc466466594][bookmark: _Toc474344474][bookmark: _Toc474358892][bookmark: _Toc474359191][bookmark: _Toc516597326]Confidentiality
While the participants’ identities were  private, the actual information- words, behaviours, actions- was used in the analysis and synthesis of the research and thus would be public [180, 182]. Throughout the data collection period I reminded participants of this. No participants expressed any concerns regarding confidentiality. 
[bookmark: _Toc516597327][bookmark: _Toc531455411][bookmark: _Toc532580336][bookmark: _Toc534996911][bookmark: _Toc534998045]Beneficence
The principle of beneficence aims to ensure that the participants’ wellbeing is protected [176-7]. Its counter principle, non-maleficence ensures that participants are not harmed in the study [177]. In this study, although the ethical risks were considered low, observational methods may still cause anxiety, distress or discomfort to participants [177, 184]. Other factors that were considered included identification of staff participants, by either themselves or others and the clinical role of the clinician-researcher. 
[bookmark: _Toc516597328]Anxiety and distress
During the observations, the researcher’s presence may have caused some anxiety amongst staffing groups if they felt the observations were directed towards individual job performance. However, when I introduced the study to the staff I explained that the research was not an assessment of individual staff performance or job appraisals and staff were advised to continue as they normally would. The information sheets posted throughout the study setting also stated that patient journeys were being observed and that the observations were not related to staff job performance. At all times staff were free to approach me and clarify any doubt about my presence and the study. For the duration of the data collection period, no staff members expressed any concerns in this area.

The nature of informal conversations on value and waste may also have caused distress to participants. Patients were asked about their journey in the emergency department; if patients were dissatisfied with the process of care, asking these questions may have reminded them about the shortcomings in the process, creating some distress. However, asking these questions may also have been beneficial to patients as it provided them with an opportunity to express their feelings and thoughts about the process. 

During the data collection process I was particularly aware and concerned about causing any further distress to those patients (and their relatives) who were categorised as Level 1. The Level 1 patients were considered the most critical patients in the department and speaking with these patients or their relatives could cause further distress to the patients and their relatives. Thus, specific steps were taken before approaching these patients or their relatives. This decision on the appropriateness to interview was based firstly on my own clinical judgement. If I considered it appropriate to interview the patient, I would then seek the clinical judgment and permission of the attending doctor. If the attending doctor agreed that the patient was stable enough to participate, he/she would then act as a gatekeeper to gain permission from the patient for me to speak with them. Only then would I approach the patient or relative and ask permission to speak with them.  During the fieldwork, there were several occasions where I declined to speak with Level 1 patients because I considered it inappropriate and would create distress.
[bookmark: _Toc516597329]Participant identification by self or others
The identification of participants by themselves or others in the study findings was an area of concern during the development of the research methods. This was especially a concern for staff participants who were in the minority, namely the consultants. Even though all participants’ names were anonymised, it may have been possible to identify participants because of the minimal numbers in this staffing group. However, during the data collection process there was an increase in the numbers of staff in those groups, thus reducing the potential for identification by others. Additionally, when these staff members were approached they were reminded that they did not have to participate if they were not comfortable.
[bookmark: _Toc516597330]Clinician responsibility
Clinician-researchers still have a responsibility to adhere to their medical ethical oaths [185]. Prior to the data collection, I met with the head of department to discuss my role as a clinician-researcher in the department and to outline my responsibilities should I witness harm being done to a patient. It was agreed that in life threatening cases, I would function as a clinician, treating/managing a patient if necessary or reporting to the head of department or consultant on duty any adverse patient management. Staff participants were made aware of this decision. There were no instances during the fieldwork that required me to act in such a manner. 
[bookmark: _Toc516597331][bookmark: _Toc531455412][bookmark: _Toc532580337][bookmark: _Toc534996912][bookmark: _Toc534998046]Justice
The principle of justice refers to fairness and equality [175-7]. Under this principle, researchers should take care not to avoid exploiting participants, which may occur directly or indirectly [184]. As a former staff member of the emergency department, it is possible that staff participants may have felt obligated or inclined to agree to participate. This was a concern during the pilot study and was mitigated by continuously reminding staff that they did not have to participate if they did not wish to do so. This is discussed further in the pilot study in section 5.10. To my knowledge, no staff members reported any concerns regarding this issue. Finally, a report of the study findings will be shared with the governance committee and with the emergency department. 
[bookmark: _Toc516597332][bookmark: _Toc531455413][bookmark: _Toc532580338][bookmark: _Toc534996913][bookmark: _Toc534998047]Ethical approval
Since the study was being conducted in Trinidad, ethical approval was sought from the Campus Ethics Committee at the University of the West Indies, Trinidad. The University of Sheffield Research Ethics Committee had previously approved the University of the West Indies ethics committee as acceptable. Research governance to conduct the study at the case study site was approved by the Public Health Observatory at the North Central Regional Health Authority. Copies of these approvals were submitted to ScHARR ethics committee for their records. Copies of these letters are in appendices 8 and 9.
[bookmark: _Toc511772929][bookmark: _Toc516597319][bookmark: _Toc531455406][bookmark: _Toc532580339][bookmark: _Toc534998048]Study setting
[bookmark: _Toc511772930][bookmark: _Toc516597320][bookmark: _Toc531455407][bookmark: _Toc532580340][bookmark: _Toc534996915][bookmark: _Toc534998049]Background to the setting
The Eric Williams Medical Sciences Complex (EWMSC) was a government funded fee for service institution until 2005. After 2005, the fee for service was removed and all services were made free to the public. Information on the ministry of health website states that the annual number of visits to the adult emergency department at the EWMSC increased from 5000 when the hospital was a fee for service institution to 72,000 when it became a non-paying institution. The hospital bed capacity is 450 beds. The adult emergency department attends to patients aged 16 years and over. The ED attends to a variety of medical, surgical and gynaecological cases. 
[bookmark: _Toc511772931][bookmark: _Toc516597321][bookmark: _Toc531455408][bookmark: _Toc532580341][bookmark: _Toc534996916][bookmark: _Toc534998050]Accessing the Adult Emergency Department
[bookmark: _Toc511772935][bookmark: _Toc516597333][bookmark: _Toc531455414]I am a former clinical staff member at the adult emergency department. Prior to commencing the PhD I had spoken with and received written permission from the then head of department to conduct the research project in the adult emergency department. On return to the department to begin the fieldwork, I met with the head of department to seek permission to inform the staff about the research. My professional relationship with the head of department facilitated access to the department. The head of department arranged for me to attend one of the departmental meetings as well as a clinical teaching session so that I could introduce myself and inform the clinical and non-clinical staff about the research. My familiarity with the staff was instrumental in my acceptance by staff members as well as their willingness to participate and engage with me during the data collection process. 
[bookmark: _Toc516597336][bookmark: _Toc531455417][bookmark: _Toc532580342][bookmark: _Toc534996917][bookmark: _Toc534998051]Sampling method and sample size
The random sampling method that is common to quantitative research leads to larger sample sizes with greater generalisation of results [186]. However, this type of sampling is considered less appropriate for qualitative research because it limits the understanding of complex subjects [187]. Sampling in qualitative research is thought to be strategic and practical with the selection of participants reflecting the desired characteristics of the population [188-9]. 

In purposeful sampling the researcher actively or purposefully seeks out participants who can best produce answers to the research question [187]. Ritchie states that in purposive sampling the ‘sample units are chosen because they have particular features or characteristics which will enable detailed exploration and understanding of the central themes and questions which the researcher wishes to study’ [188; p.111]. Thus, purposeful sampling was utilised in this study. Variables such as staff experience, patient triage category, crowded and less crowded periods, weekdays and weekends were criteria used to select participants and sampling periods. 

Selecting an appropriate sample size may also be challenging for qualitative researchers. However, it is important to remember that in qualitative research the appropriate sample size is the one that best answers the research question [187]. Patton highlights several factors that may influence the size of the sample, namely, the knowledge the researcher wants to gain, the aims and objectives of the study and the available time and resources to collect the data [186]. The sample size evolves during data collection as new ideas, patterns and themes emerge. When the data ceases to produce these new ideas, data saturation has been achieved and this marks the end of data collection [186]. 
[bookmark: _Toc532580343][bookmark: _Toc534998052]Piloting of methods
[bookmark: _Toc516597334][bookmark: _Toc531455415][bookmark: _Toc532580344][bookmark: _Toc534996919][bookmark: _Toc534998053]Why conduct a pilot study
Conducting a pilot study is beneficial for several reasons. A pilot study may be viewed as a feasibility study where a trial run of the study is undertaken prior to the main study or as a means to ‘test’ or ‘try out’ the planned methods in the main study [190-1]. A pilot study is particularly useful for inexperienced qualitative researchers as it allows the researcher to practice the qualitative methods and additionally may serve as a pseudo training session in qualitative methods [191]. Conducting a pilot study may then highlight flawed areas, areas that require improvement or identify unanticipated practical issues related to the research plan, including uncovering ethical concerns not previously identified or sampling issues not previously considered [190-1]. The researcher would then be able to resolve and revise the study prior to the main data collection [190-1]. 

[bookmark: _Toc516597335][bookmark: _Toc531455416][bookmark: _Toc532580345][bookmark: _Toc534996920][bookmark: _Toc534998054]Aims of the pilot study
The pilot study aimed to achieve the following:
1. To practice the qualitative observational process mapping technique
2. To assess the feasibility of conducting observational process mapping of the entire emergency department
3. To develop a data collection schedule which would include the frequency and length of the observation periods 
[bookmark: _Toc516597337][bookmark: _Toc531455418][bookmark: _Toc532580346][bookmark: _Toc534996921][bookmark: _Toc534998055]Conducting the pilot study
The pilot study was conducted at the same emergency department as for the main data collection. Both general non-participant and observational process mapping were undertaken, although the focus was on practicing the observational process mapping. 
The pilot study was conducted over ten days from April 11th to 21st 2017 with 15 hours of observational data collected. The observation days and times were purposively sampled with times sampled from the morning, afternoon and night. No observations were conducted after midnight during the pilot phase. 
During the observations I wore an ID badge that identified me as a researcher. At the start of every observation, I would first inform the senior doctor on duty that I was there to conduct the observations. If I were observing in a specific area, I would introduce myself as a researcher, explain to the staff what I would be doing and ask their permission to remain in the area and observe the activity. I would ask staff if they were willing to participate and remind the staff that they could opt-out if they did not wish to participate. Similarly, when I approached patients, I would introduce myself as a researcher, explain the research, ask if they were willing to participate and inform them that they did not have to participate.  This was the format taken for the main data collection. 
[bookmark: _Toc516597338][bookmark: _Toc531455419][bookmark: _Toc532580347][bookmark: _Toc534996922][bookmark: _Toc534998056]Outcomes of the pilot study
As an inexperienced qualitative researcher, I found the pilot useful because it provided an opportunity for me to practice the qualitative observational methods and develop my skills as a qualitative researcher. Furthermore, the pilot study lead to the identification and management of practical issues.  The informal interviews on value and waste in the patient flow process were not included in the pilot study. Attempting to explore this area prior to the process mapping would have been difficult without first having an understanding of the patient flow process in the ED. However, the process of refining the opening question and developing researcher skills continued in the main study and is described in section 5.9.4. 
Conducting the pilot enabled me to re-familiarise myself with the emergency department layout which in turn informed the observational methods. I was able to identify appropriate areas in the emergency department in which to write field notes without disturbing staff or patients. The initial field notes helped me develop a structured format for organising and writing the field notes. This was particularly beneficial for the general observations, which were more difficult to structure when transcribing the field notes. 
The aim of practicing the observational process mapping method was achieved. Transforming the method from theory to practice helped me gain confidence in using the method. The second aim was also achieved. At the end of the pilot study I concluded that it was feasible to conduct observational process mapping across the entire department and was able to develop preliminary process maps of the patient journeys from the various triage levels and ED areas. The construction of the process maps was also valuable since it allowed me to practice converting the data from words to a visual diagram.  
The duration of the pilot study was too short to develop a data collection schedule for the main study. Developing the schedule would have required a longer period of familiarisation with the department organisation, areas of interest and important periods in the day. However, the nature of qualitative observation research as a continuous and iterative learning process allowed this to occur during subsequent field visits. 
As a former staff member my familiarity with the staff aided the introduction of the project. However, I was cautious in ensuring that the staff truly understood the ethics of the study particularly with respect to informed consent, initially continuously reminding them that they did not have to participate if they did not wish to do so. I felt reassured when staff members questioned my presence or asked if their names were being recorded.  In these instances, I would explain that while I was recording what I observed and what I was told, all the information I documented was anonymous and confidential. I would also remind them that they did not have to disclose anything that were not comfortable with me recording. 
I also became more aware of my role as a clinician-researcher. I found it challenging separating myself from the clinical role and in the initial observations I found myself easily distracted. There were also instances where the staff asked me for clinical opinions. Although during the initial introductions to staff, I had explained that I was doing research as part of a PhD and the information sheets were displayed throughout the ED, I felt that the staff viewed me as a doctor and not as a researcher. I countered this by continuously reminding them and myself that I was there in a researcher capacity and clinical advice would not be valid since I did not work there. However, only later did it occur to me that some staff members may not have distinguished between the PhD and the postgraduate clinical programmes and may have assumed I was doing research for the postgraduate emergency medicine programme. I realized that I would have to make this clearer to staff so that they would have a better understanding of my role. 
Another challenge arose when I tried to clarify events with clinical staff. Occasionally, a few staff members stated that I should already know the answer to the questions asked since I was a former staff member. I understood these responses because there were instances when my questions felt artificial to me because of my previous knowledge of the setting. I used two strategies to address this issue. I would either say that I wanted to confirm whether an activity or process was the same as when I worked there or I would say that I did not want to make assumptions and I was interested in their views and not my own. 
[bookmark: _Toc511772936][bookmark: _Toc516597339][bookmark: _Toc531455420][bookmark: _Toc532580348][bookmark: _Toc534998057]Data collection process
The fieldwork was conducted over a twelve month period. The fieldwork began with the non-participant general observations of the emergency department followed by the observational process mapping. Informal conversations occurred alongside these. At the end of the observational mapping, the emergency department experimented with several staffing and layout changes. These departmental changes were independent of my study and not based on any of my study findings. However, since it provided an opportunity to observe the effects of the changes, the observational mapping was extended in order to incorporate them. Process maps were generated at the end of both observational mapping periods. Once preliminary process maps were generated, the informal conversations on value and waste in the ED patient flow process were explored. A preliminary analysis of the data was then performed. This allowed me to clarify and further explore emerging themes. The process maps were further developed and then presented to key staff members for validation and feedback. Although these methods are presented separately, they are not distinct, independent methods. The qualitative process is iterative, with the methods overlapping. The basis of the non-participant observations and observational process mapping is qualitative observation and non-participant observations were undertaken as part of the observational process mapping. Informal conversational interviews typically occur in long term research such as prolonged observational research. Figure 5 summarises the data collection methods and timelines.




Figure 5. Summary of data collection methods NON-PARTICIPANT OBSERVATIONS
May 1st -31st 2017
General observations focusing on ED organisation, layout and staffing group

Pre-departmental changes



OBSERVATIONAL PROCESS MAPPING
June 1st- July 7th 2017
Direct tracking of patient journeys and participant interactions




OBSERVATIONAL PROCESS MAPPING POST ED MODIFICATION
July 19th- August 14th 2017 and Nov 2nd-6th 2017
Repeat of non-participant and observational process mapping to incorporate departmental changes




Post departmental changes


EXPLORATION OF VALUE AND WASTE
August 18th-October 17th 2017 and Feb 14th -21st 2018
Informal conversations with doctors and patients on the concepts of value and waste in the patient journey






REVIEW OF PROCESS MAPS
Feb 28th- April 4th 2018
Developed process maps validated and presented to key stakeholders to provide feedback








[bookmark: _Toc511772937][bookmark: _Toc516597340][bookmark: _Toc531455421][bookmark: _Toc532580349][bookmark: _Toc534996924][bookmark: _Toc534998058]General non-participant observations 
The data collection began with non-participant observations focusing on the overall organisation of the emergency department including the layout and the structure of the various staffing groups. This was conducted over one month (May 2017). These observations lasted from three to six hours and were conducted at various times during the day. A total of 38 hours of general non- participant observations was conducted. 
Fieldwork
At the start of every observation, I would ensure that the senior emergency doctor was aware that I was present and conducting the observations. Whenever I observed in a specific area, I would explain to participants that I was there to conduct observations and I would seek staff permission to remain in the area. During the observations, I would first take note of the physical environment, describing the layout of the area and resources available in each area. As the observations progressed, I also noted the numbers of each staffing group assigned to each area and the number of occupied trolleys in the area. I would then focus on the activity in the area noting what staff and patients were doing and what was happening around them. I engaged staff in these early observations seeking information on the staffing structures and functioning of certain facilities in the ED. Informal conversations with staff also sought to understand decision making with respect to staff distribution throughout the ED. At the end of this observation period I was able to produce a map of the layout of the emergency department and develop the data collection schedule for the observational process mapping phase.  A summary of the data collection schedule for the non-participant observations is in appendix 10.
[bookmark: _Toc511772938][bookmark: _Toc516597341][bookmark: _Toc531455422][bookmark: _Toc532580350][bookmark: _Toc534996925][bookmark: _Toc534998059]Observational process mapping
The data collection schedule for the observational process mapping method was developed at the end of the first month of general non-participant observations. There were four main ED areas where the observational process mapping was conducted. These were the Level 1-3, Level 4, Minor Operating Theatre and Registration/Triage/Level 5 areas. Details on these are provided in Chapter 6. 
The observation period times were structured in six hour shifts to cover a 24-hour period in each area. The observations were conducted on all days of the week inclusive of weekends. Thus observational process mapping was sampled from 4-6 hours in the following periods: 6am-12pm, 12pm-6pm, 6pm-12am and 12am-6am. The six hour shifts were chosen for multiple reasons. I felt that conducting the observations for longer periods would lead to researcher fatigue and distraction. These observation periods also coincided with shift changes for physicians and nursing staff. Additionally, since observations were being conducted at night, these shift periods were considered safer for travelling to the study site.  
[bookmark: _Toc511772941][bookmark: _Toc516597342]Fieldwork
The observational process mapping was conducted over five weeks (June 1st 2017- July 7th 2017). Observations totalled 85 hours with 143 ED patient journeys mapped. Of these, 23 were Level 1-3 patients, 32 were Level 4, 21 were Minor Operating Theatre (MOT) and 67 were Registration/Triage/Level 5 patients. 
As part of the mapping process, general observations on what was happening to, for and around the patient were also included. These were a continuation of the non-participant observations but were now focused on the patient journey. Informal conversational interviews also continued alongside the mapping.  At this stage in the data collection I had developed a structure to writing my field notes. At the start of the observation session I recorded the numbers of staff assigned to the specific area as well as the overall number of staff on duty in the department. I then recorded a description of the physical area but additionally included the number of patients waiting to be seen in the area and if available, the total number of patients in the department at the start of the observation period. I chose to add this information as a proxy measurement to estimate crowding in the department so that I could ensure that I was collecting data on both crowded and less crowded days. 
The next step was to record the activity in the area. I had originally planned to map the patients in intervals, in the interest of time. I had planned to start with patient A and if patient A was delayed for a significant length of time at a specific step I would then move on to another patient who had already completed that step and continue tracking the steps. However, I found this challenging to do because it was difficult to distinguish amongst the patients waiting to be seen, those who were already seen or those boarding in the emergency department. Instead, I recorded the steps taken by individual patients as they entered the ED or the specific ED area. After this, I waited until the doctor called a patient who was waiting to be seen and then recorded the steps taken by that patient. When that patient’s journey was completed or if the patient was delayed at a step, I then tracked another patient, starting again from the point at which the doctor called a patient who was waiting to be seen. 
If there were specific steps in the patient’s journey that I was not able to finish observing in one session, in the next session I asked the doctors if any of their patients were in that phase and then tracked those patients. For example, if I wanted to observe the process of a patient obtaining an investigation such as a CT scan, I would ask the doctors if any of the patients were waiting to be taken for a CT scan and then track those patients. 
I decided to map one area over two consecutive data collection days so that I could follow-up any issues that arose in the previous session. For example, if I observed in the minor operating theatre area on day one, I would return to that area on my next data collection day. A summary of the data collection schedule is in appendix 11.
[bookmark: _Toc511772942][bookmark: _Toc516597343][bookmark: _Toc531455423][bookmark: _Toc532580351][bookmark: _Toc534996926][bookmark: _Toc534998060]Observations post departmental modification
During the data collection period, the department underwent a series of changes aimed at improving patient flow. These changes began after the observational process mapping period had been completed. The observational process mapping period was extended to incorporate these changes and understand the decision process for the changes. This lasted 4 weeks from July 10th to August 14th 2017 and totalled 60 hours.  However, the changes were being implemented on a trial basis and new changes were being introduced on an almost daily basis. Thus, it became impractical to continue the observations. A third short period of general non-participant observations was conducted in November 2017 in order to include any permanent changes. This totalled 10 hours. During the third set of observations no new permanent changes had been implemented; thus, further observational mapping was not needed. 
[bookmark: _Toc511772943][bookmark: _Toc516597344][bookmark: _Toc531455424][bookmark: _Toc532580352][bookmark: _Toc534996927][bookmark: _Toc534998061]Exploring value and waste in the ED patient flow process
[bookmark: _Toc531455346]Rationale for choice of participants
The theoretical background on value indicated that the primary customer of the service should define value. However, multiple customers exist in health services. Sharp et al. identified five customers- the patient, provider, payer, health system and society [78]. It was not feasible to include all customers; thus, the choice of participant was limited to those present in the emergency department.  In order to assist with this decision, the principal-agent relationship in healthcare was reviewed. 
Jensen and Meckling define an agency relationship as “a contract under which one or more persons (the principal(s)) engage another person (the agent) to perform some service on their behalf, which involves delegating some decision making authority to the agent.” [192; p.308]. Therefore, the agent has the authority to make decisions that may be considered in the principal’s best interest. Fleisher suggests that one of the situations in which agents are created is if the principal lacks the knowledge or expertise required to solve a problem; the principal depends on the agent to provide this skill [193]. This dependence suggests that information asymmetry exists between the two groups with the majority of the information/knowledge lying with the agent [194].
A central principal agent relationship in healthcare is the clinician- patient relationship [194]. The clinician is equivalent to the ‘agent’ and the patient equivalent to the ‘principal’. It is presumed that clinicians have more information/knowledge compared to patients and thus the patient relies on the clinician to make decisions regarding their health. 
Principal agent relationships that exist in non-healthcare settings usually involve some form of contract defined by the principal [195]. In healthcare, it is usually the government or an insurance company that stipulates the terms of the contract. However, the basis in healthcare remains the same as in non-healthcare settings- it is still the patient’s preferences and needs that determine the contract [195].This highlights that there is value in the patient’s views, needs and preferences and these should be taken into consideration when seeking to improve health services and processes. This supports the inclusion of the patient as a primary customer. 
This agency theory suggests that the other customer directly related to the patient is the clinician. In the context of the ED case study site, it became necessary to define the term clinician. A clinician has been defined as “one whose prime function is to manage a sick person with the purpose of alleviating most effectively the total impact of the illness upon that person” [196; p20]. The clinician’s role and function is to gather evidence on the patient based on a history, physical examination, laboratory and radiological investigations. A clinician must then analyse and interpret the evidence in order to provide a diagnosis and develop a management plan for the patient. Finally, the clinician must communicate this information to the patient [196]. 
Thus integrating the agency theory, the definition of clinician and value and waste in patient flow, the clinician should be one who is directly involved in promoting ED patient flow. In the context of the ED case study site, doctors matched the definition of a clinician and the role of the principal and were directly responsible for promoting patient flow. Therefore, doctors and patients were chosen as participants in the exploration of value and waste in the ED patient flow process. 
Informal conversational interviews
Informal conversational interviews were also used to explore the concepts of value and waste in the ED patient flow process. These informal conversations in the fieldwork aimed to clarify aspects of the patient flow process and identify valuable and wasteful steps in the patient journey. Additionally, as there was little literature directly addressing value and waste in the ED patient flow process, these informal conversations were considered an exploratory and preliminary technique for understanding value and waste in the ED patient flow process.
This process began during the non-participant observations. I used these informal conversations to become comfortable and gain confidence when speaking with patients. I would introduce myself to the patient, explain the research topic, ask permission to speak with them and obtain verbal consent for their participation. In these informal conversations there was usually only one or two opening questions. My initial question was open-ended and began by asking the patients to tell me about their overall experience in the emergency department- ‘what did you think of your visit to the ED today?’ or “Can you tell me about your experience in the ED today?” This was followed by “what was the most important part of your process in the emergency department today?” Phrasing the questions in this manner only allowed the patient to identify one point in the process as being important and only addressed the concept of value.  
My initial question to the doctor was “what was the most important part of the patient journey?” The responses to this question typically produced a uni-dimensional view with the doctors identifying one aspect of a general patient journey based on the broad steps (arrival, registration, management/treatment, disposition decision). Re-phrasing the question as “what matters most to you in the patient journey?”  led to responses related to quality and safety of care. This is illustrated in the following excerpts.
I asked the registrar what was the most important part of the patient journey for him. He told me that for him it was getting a diagnosis or a disposition plan for the patient in a timely manner that was in the best interest of the patient. I asked one of the junior HO (working for 4 months) what was most important to her. She told me that the waiting time was the most important part because it affected the way patients viewed the entire stay in the ED. [Registrar#1, field notes 34, observational process mapping]
…when I asked the consultant which step in the patient journey was most important to him he said that all the steps were important. When I re-phrased it to ask what mattered most to him in the patient journey he replied that patient safety was the most important factor for him. [Consultant #1, field notes 35, observational process mapping]
The above questions also did not produce responses related to waste in the patient flow process. It became apparent that exploring this area and developing the opening question was more challenging than anticipated. The opening question needed to be refined to allow both sets of participants to identify both value and waste across the entire patient process. Subsequent questions to the participants were refined in an attempt to encourage them to identify value and waste in as many parts of the patient journey as possible.  With both sets of participants I decided to use the terms ‘value’ and ‘waste’ in the questions since these were the terms used in the literature and it should encourage the participants to produce responses distinguishing between the two concepts. I assumed that participants may not be familiar with these terms so I always gave a preamble to the question, explaining the aim of this part of the research and always used the alternative terms to clarify the value and waste concepts.  The preamble was also used to obtain verbal consent to participate. 
“This part of my research involves looking at value and waste in the patient journey. Value can be anything that benefits the patient, is useful, makes a difference in the process. Waste can be anything that does not help the patient, is not necessary or can be left out of the process. I’m trying to determine which parts or steps in the patient journey staff and patients consider valuable or useful and which parts are considered waste or unnecessary. The information you provide is confidential and anonymous but I will be writing what you say. Is it ok to ask you questions on this”
When interviewing the doctors, I phrased the question as “what steps or parts of the patient’s journey do you think were valuable or useful to the patient and why?” I would clarify the term valuable and use other terms such as ‘necessary’, ‘value- adding’, ‘worthwhile’ to ensure that the doctor understood my question. When we discussed waste, I would ask “what steps or parts of the patient’s process did you consider a waste or unnecessary for a patient? Or ‘what steps in the patient’s process did you think could have been left out or did not add value to the patient’s journey?” 
Rather than asking the doctors about a general patient journey as was done initially, specific patient journeys were used in order to develop as broad an understanding of value and waste in the patient flow process as possible. The conversations with the doctors were conducted based on patients the doctor had just managed. This was a useful method because at this point I had constructed the process maps and was aware of the detailed steps in the patient journey but I was uncertain if the doctors were aware of all the steps in the process. I felt that by using real patients that the doctors had just managed or were currently managing, they would have a better understanding of the patient’s process and were better equipped to answer the questions being asked. This method was useful as it reduced recall bias. Consultants were not always involved in the direct patient journey. Therefore, hypothetical scenarios of patient journeys were used when interviewing them.
When interviewing the patient, the question was also refined to allow the patient to identify as many parts of the journey as possible in order obtain a deeper understanding of what aspects of the journey patients felt were useful, which aspects were unnecessary and why they felt that way.  I phrased the questions as “Was the visit to the emergency department today worthwhile or valuable to you?”, “Which aspects/parts of your visit were worthwhile to you and why?”, “Which parts of the visit did you think were a waste/not useful or unnecessary and why?”
Attempts were also made to incorporate concepts utilised in discrete choice experiments. This was done to try to assess sacrificial value, that is, to determine which steps or aspects of the process were more valuable to the patient compared to others. For example, patients were asked if being placed on a trolley was more worthwhile than being seen by the doctor. Although attempts were made to derive the question based on responses from the patient, this was not always possible if the patient only identified one step was valuable. Thus, questions were derived from interviews with previous patient participants. 
After the initial informal interviews, I realised it was more useful to have these conversations on value and waste at the end of a patient journey where the participant could discuss the entire ED patient journey with me. I also felt that it was worthwhile to interview the same patient that the doctor had discussed with me in order to compare and contrast the doctors and patients’ views on value and waste in the ED patient journey. This however, was not always possible because the patient journey could take several hours, particularly if the patient was referred to an inpatient team. Therefore, patients were interviewed as close as possible to the end of the patient journey but always at the end of the ED patient journey (when an ED disposition decision was made). Similar to the doctors, having these conversations with patients as they experienced the patient journey also limited recall bias. Topic guides for these conversations are in appendices 12 and 13.
Fieldwork
All informal conversational interviews with participants were conducted in the open while doctors were working and while patients were still in the emergency department. Thus, the data was collected in ‘real time’ and ‘on the job’. Staff participants were purposefully sampled based on clinical experience, professional level and patient participants were sampled based on triage category. All levels of doctors were included- consultants, registrars and house officers. As much as possible, I opted to only include house officers with at least 6 months of clinical experience in the ED since those with less than 6 months of experience were less likely to be familiar with the ED process. Patient relatives were also invited to participate. 
I had planned to follow the same time schedule as the observational process mapping. However, after speaking with participants on one 12am-6am shift, I realised that this was not productive because the participants were generally tired and less willing to participate. Subsequently, I chose to conduct these interviews on value and waste during the day only. It is possible that participants’ views may differ if interviews were conducted at night. However, based on the observations and process maps, there was little variation in the steps taken by the patient between day and night. 
When possible, Level 1 patients or their relatives were included but at my discretion, given the sensitivity of those cases, as described in Section 5.6.2.1. Patients and doctors assigned to the Level 5 category were also not directly interviewed. There was only one doctor assigned to the Level 5 area and this doctor was always multitasking- assessing Level 5 patients and assisting with triage process. I felt that interviewing this doctor would disrupt his/her work given that he/she was the sole doctor in the area managing a large volume of patients. Identifying which patients were Level 5 patients and which ones were waiting to be triaged was also difficult since they were all located in the same waiting area. 
However, all patients were exposed to the triage process prior to being assigned a triage category. Since participants were asked about the patient journey, starting with the point of entry, this meant that the triage process was also included. The limitation however, is that while all patients experienced the process, the presenting complaint would differ for these excluded Level 5 patients. Non- emergency doctors, that is, doctors from the inpatient teams, were included when possible but this was challenging because of a lack of availability during data collection periods. 
The informal conversations on value and waste in the ED patient flow process included 43 clinicians  (5 consultants, 8 registrars, 20 house officers, 9 inpatient doctors, 1 inpatient registrar) and 47 patients. There were 12 Level 1 cases, 24 Level 2/3 cases, 22 Level 4 cases and 22 Minor OT cases. Based on preliminary themes identified, a further short period of interviews on value and waste in the patient process with both patients and doctors was conducted in February 2018. The participant characteristics are described in appendix 14.
[bookmark: _Toc531455425][bookmark: _Toc532580353][bookmark: _Toc534996928][bookmark: _Toc534998062]Review of process maps
The analysis and review of the process maps with the staff were used to provide information to the staff members and obtain clarification on any areas of uncertainty. Five process maps were generated from the observational process mapping data but only four were used because one map represented the ED process pre-layout changes. In each of sessions, key stakeholders from the emergency department were invited to participate. These included the head of department, a head nurse, a registrar or house officer, the head of the point of care testing lab, an escort representative and a representative from the X-ray department. These staff members were chosen because each one represented a main staffing group in the ED. The stakeholders who participated in the sessions were all working at the time of the session. Thus, each session lasted approximately 1 hour. The decision to conduct these sessions while staff were on duty was based on conversations with the head of department and members of the staffing groups. Conversations with other staff members also indicated that staff were reluctant to attend the sessions when they were off duty. The head of department suggested that the sessions should be conducted after one of the weekly departmental meetings since key staff members would be available at this time. 
Prior to the sessions, the individual participants were given verbal information on what the sessions would entail. I explained that I would be presenting the process maps for them to review and provide clarification on areas of uncertainty. I explained that other staff members would be present as well as a scribe who would be documenting the information. 
At the start of each session I explained what the session was about, that all information was confidential and anonymous. I also explained that the aim was to understand the patient flow process and all opinions were welcomed. I then reminded the participants that if they did not wish to participate they did not have to do so and verbal consent was obtained from all participants at the start of the sessions. Since the sessions were conducted while staff were on duty, staff members occasionally had to leave the session early or were interrupted. Additionally, the same staff members were not always available for each session, particularly, the doctors.  I recruited a scribe to assist with the documentation. This person was senior doctor in an emergency department. 
In the first session I recorded the data myself as the scribe was not available. I did this by making handwritten notes during the session; in the remaining three sessions the scribe was present to record the data also using handwritten notes. The sessions were conducted in a seminar room in the emergency department except for the last session, which was conducted in the house officer lounge. The maps were printed and the discussion took the form of table- top style. One session was conducted each week to accommodate staff availability. 
In these sessions all the steps in the process maps were examined. At each step I would ask if the staff had any issues or I would raise points that I had already observed or points developed from the data analysis. A summary of the process map sessions is in appendix 15.
[bookmark: _Toc516597348][bookmark: _Toc531455426][bookmark: _Toc532580354][bookmark: _Toc534998063]Data analysis
[bookmark: _Toc516597349][bookmark: _Toc531455427][bookmark: _Toc532580355][bookmark: _Toc534996930][bookmark: _Toc534998064]Recording and transcribing field notes
All of the field notes generated from the observations, interviews and analysis sessions were handwritten by the researcher in the case of the observations and informal interviews and by a scribe in the process map analysis sessions. My familiarity with the language of emergency work facilitated the recording of field notes, as I was able to understand established abbreviations of medical terms or ED areas. Similarly, the scribe in the process map review was also familiar with the terminologies used and was therefore able to record the sessions with little interruptions. 

I recorded the handwritten notes in notebooks. Short breaks were taken during the observation periods in order to elaborate on the handwritten notes and field notes were typed at the end of the observation period or the next day. Reflective notes were also written at the end of data collection days. These reflective notes were typed separately to the main field notes. 

Recording verbatim speech was difficult but ‘speech in action’ was often included [185]. This meant describing the actions and speech used by participants as they occurred [185]. Thus, the observations and conversations recorded were summaries of the activities and interactions that occurred. When presented in the findings chapters, extracts were condensed and pronoun references clarified to ensure readability while ensuring that content and meaning were not altered. Three dots were used to indicate when more than three words were omitted. Since all conversations with participants occurred in the open in the emergency department as staff were performing their duties and patients were actively being seen, audio-recording were not considered feasible because of the high level of background noise. Additionally, audio-recording of this type of informal conversational interview is not considered practical and may affect the ‘spontaneity and informality’ of the conversation [197; p.294]. 

Audio- recordings may have been useful for the process map analysis sessions, however, I opted to continue with the handwritten notes since the staff participants were all on duty at the time and although the sessions were conducted in a private room, the staff were frequently interrupted during the sessions. Additionally, the senior nursing and physician staff were themselves talking handwritten notes thus my note taking was not intrusive and did not delay the process. 
[bookmark: _Toc516597350][bookmark: _Toc531455428][bookmark: _Toc532580356][bookmark: _Toc534996931][bookmark: _Toc534998065]Generating the process maps
At the end of the observational process mapping phases, I developed the process maps of the patient journey. I first read the transcribed field notes and identified the steps that the patients had experienced. Low level maps were constructed from the data to demonstrate the complexity of the process. This meant that steps such as ‘patient as walked to X-ray’ were included. The main process map was constructed in Inspiration Software Version 9.2.3 IE while the sub-process maps were constructed in Microsoft Excel using simple flowchart symbols. Once the maps were developed, they were printed and shown to key staff members who were asked to validate them to ensure that what I had observed was representative of the process. I validated the maps with staff members from key staffing groups- registrar, house officer, senior nurse, lab technician. I was not able to validate the maps with members from the escort and X-ray department at this time because of a lack of availability. If the staff members had any areas of concern or disagreed with any steps, I repeated  observations on the particular step to clarify any discrepancies. For example, the registrar raised concerns about the ECG step in the triage process so I observed the step again to ensure that my interpretation of that step was accurate. 
After the departmental changes were implemented, the process maps were amended to include the changes and validated again with one registrar, one house officer and one nurse. A third and final validation was done during the process map analysis sessions. In this session the maps were validated by all the main staffing groups- a consultant, head nurses, registrar, house officer, lab technician, radiographer and escort.
[bookmark: _Toc516597351][bookmark: _Toc531455429][bookmark: _Toc532580357][bookmark: _Toc534996932][bookmark: _Toc534998066]Thematic Data analysis
Qualitative data analysis converts the raw data into meaningful findings related to the research questions. Qualitative data analysis aims to demonstrate the complexity of the phenomenon that was studied as well as ‘making sense’ of the complexity [198; p.175].  Green and Thorogood also suggest several aims of data analysis including developing conceptual definitions and typologies, producing new theories and exploring explanations amongst attitudes, behaviours and experiences [198]. 
A thematic analysis was chosen for the data analysis in this study. The thematic analysis process undertaken is based on that described by Braun and Clarke, who define thematic analysis as ‘a method for identifying, analysing and reporting patterns (themes) within the data’ [199]. Thematic analysis is considered flexible and may be used with any type of qualitative method and theoretical framework or none at all [199, 200; p.470]. Six phases of thematic analysis have been described by Braun and Clarke and are outlined in table 17 [199]. 






Table 17. Stages of thematic analysis [199; p.87, Table 1]
	Stage
	Description of the process

	Data familiarisation
	Transcribing data, reading and re-reading the data, noting initial ideas.


	Generating initial codes
	Coding interesting features of the data in a systematic fashion across the entire data set, collating data relevant to each code.


	Searching for themes
	Collating codes into potential themes, gathering all data relevant to each potential theme.

	Reviewing themes
	Checking if the themes work in relation to the coded extracts and the entire data set, generating a thematic ‘map’ of the analysis.


	Defining and naming
themes
	Ongoing analysis to refine the specifics of each theme, and the overall story the analysis tells, generating clear definitions and names for each theme.

	Producing the report
	The final opportunity for analysis. Selection of vivid, compelling extract
examples, final analysis of selected extracts, relating the analysis to the research question and literature.


[bookmark: _Toc516597352]
Data Familiarising
The first step of the data analysis is for the researcher to familiarise himself/herself with the data [198-99]. This involves an immersion into the data, reading the data multiple times data in order to develop an idea and understanding of the entire data set [199]. During this phase, the researcher is encouraged to make notes and annotations of different ideas [199, 201]. Although this is a time consuming step, it is important as it is considered the foundation of the analysis. [199, 201]. In this study, the process of familiarisation with the data began during the writing and transcription of the field notes. The transcribed field notes were reviewed and then entered into NVIVO version 10 for the commencement of the second phase. 
[bookmark: _Toc516597353]Generation of initial codes
The process of applying initial codes to the data involves the identification of interesting features in the data that are relevant to the phenomenon explored [199]. Segments of data are grouped together with labels or codes that represent information relevant to the research aims regarding the phenomenon. Coding took place utilising NVIVO software version 10. 

The transcripts were read and line-by-line coding applied with surrounding context included in the coding [199]. Multiple codes were applied to the same data extract at times [199]. The development of the initial codes may be either pre-existing, that is, developed from a theory or the literature, or inductive, emerging from the data itself [199, 201-2]. In this study, the development of codes was primarily inductive with the generation of new data-driven codes. However, the development of codes was also influenced by descriptors developed in the qualitative literature review.  Thus, the emphasis was on the generation of inductive codes but where it was obvious that a similar or identical descriptor existed from the literature review, it was used.  A sample of codes is given in appendix 16. 
[bookmark: _Toc516597354]Searching for themes
Once the data has been coded, the next step is to generate themes from the codes. Creswell defines themes as ‘broad units of information that consist of several codes aggregated to form a common idea’ [202; p.186]. Braun and Clarke describe the theme as ‘something important about the data in relation to the research question and represents some level of patterned response or meaning within the data set [199; p.82]. Since the aim of qualitative research is to map the range and diversity of data, the development of a theme was not based on the number of instances a theme occurred [201]. In searching for themes, the relevant coded extracts are combined and organised into themes. Overarching themes and subthemes were developed at the end of this phase. A framework or template of existing codes and themes was not used. Rather, where suitable, existing themes identified in the qualitative literature review were applied as well as new inductive themes and subthemes [201]. However, data was not forced or ‘made to fit’ into the pre-existing themes that were developed in the literature review.
[bookmark: _Toc516597355]Reviewing, defining and naming themes
Reviewing the themes involves a refinement of the themes that were developed [199]. This involves re-reading the codes and themes to ensure coherency, accuracy and true representation of the data set [199]. Defining and naming the themes is essentially interpreting the themes in relation to the data, the research questions as well as looking for relationships amongst the themes [199]. The entire process was an iterative process with themes and subthemes revised during the analysis and interpretation phase. At the end of this phase, themes were clearly defined.
[bookmark: _Toc516597357]Producing the report
This stage is the final analysis and reporting of findings. The analysis goes beyond the surface of the data, illustrating the thematic content with analytic meaning [199]. Explanations of the findings were constructed, attempting to account for patterns that emerged and provide insight into patient flow [201]. Explicit and implicit explanations were given where appropriate. In explicit explanations, it was the participants’ responses or own insights that created an argument [201]. In implicit explanations, the researcher provided her own critical analysis and argument for an occurrence [201]. The two forms of explanation were also integrated with the explicit explanation from the participant creating a foundation from which implicit explanations were developed. 
[bookmark: _Toc516597358][bookmark: _Toc531455430][bookmark: _Toc532580358][bookmark: _Toc534998067]Rigour and trustworthiness of the research
The assessment of the quality and rigour of qualitative research is performed utilising four criteria proposed by Lincoln and Guba. These are credibility, dependability, confirmability, and transferability [203]. 
[bookmark: _Toc516597359][bookmark: _Toc531455431][bookmark: _Toc532580359][bookmark: _Toc534996934][bookmark: _Toc534998068]Credibility
Lincoln and Guba refer to this as ‘truth value’ [203; p.290]. A credible study is one in which the researcher adequately represents the participants’ responses and views so that they are believable [203-4]. Strategies used to ensure credibility include prolonged engagement and persistent observation, peer-debriefing, member checking and triangulation [203-4]. 

Strategies undertaken in this study to enhance the credibility of the study were prolonged engagement and persistent observation, triangulation, peer debriefing and member checking. Prolonged engagement and persistent observation refers to spending an adequate amount of time in the field in order to gain as full an understanding as possible of the phenomenon of interest [203-4]. Lincoln and Guba state that ‘prolonged engagement provides scope while persistent observation provides depth’ [203; p.304]. In this study, 208 hours were spent conducting observations over a six month period. This allowed me to build a relationship with the staff participants and explore ideas as they emerged during the fieldwork [205]. 

Triangulation is a ‘validity procedure where researchers search for convergence amongst multiple and different sources of information to form themes or categories in a study’ [205; p.126]. Patton states that discrepancies or contradictory findings that result from multiple approaches provide a deeper understanding of the phenomenon of interest and enhance the credibility of the study [206]. 

Four types of triangulation approaches have been identified- triangulation of data sources, theories, methods and investigators [205]. Methodological triangulation involves the use of multiple methods to address the research questions. In this study, multiple qualitative methods were used to generate data. The included non-participant observations, observational process mapping, informal conversational interviews and map review sessions. Triangulation of multiple data sources was also used to provide as complete a picture as possible. Observational data were collected on different days of the week, inclusive of weekends and different periods of the day (morning, afternoon/evening and night). Observational data on patient journeys were also collected on each triage level and informal interviews were conducted with both staff and patients. Finally, the process map analysis sessions were conducted with a range of stakeholders. 

Peer debriefing refers to a ‘review of the data or research process by someone else who is familiar with the research and the phenomenon’ [205, p.129].  Transcripts of data, process maps and reflexive notes were shared with supervisors. Feedback was provided on emerging ideas and developing further lines of inquiry. Finally, member checking was performed when the process maps were reviewed with key staff members to ensure accuracy and representativeness. 
[bookmark: _Toc516597360][bookmark: _Toc531455432][bookmark: _Toc532580360][bookmark: _Toc534996935][bookmark: _Toc534998069]Dependability and confirmability
Dependability refers to the consistency and stability of the data while confirmability refers to the accuracy and neutrality of the data [204]. The two concepts are linked and the same techniques are used to achieve both [204, 206]. In this study, a clear, in-depth, transparent description and explanation of the research process, design, methodological development and decision making process was provided. The reflexive process is another technique used to achieve dependability and confirmability. Reflexive notes were maintained throughout the research process, which contained rationale for decisions made and personal challenges encountered throughout the process. 
[bookmark: _Toc516597361][bookmark: _Toc531455433][bookmark: _Toc532580361][bookmark: _Toc534996936][bookmark: _Toc534998070]Transferability
Transferability refers to the applicability of the study findings to other settings [204]. It is therefore necessary to provide thick descriptions of the context, the research design, methods and findings to allow other researchers to determine if the findings are relevant and applicable to other settings. In this study, detailed descriptions of the study setting, research design, methods and presentations of raw data are provided. 
[bookmark: _Toc531455434][bookmark: _Toc532580362][bookmark: _Toc534998071]Chapter summary
The methodology and methods have been presented in this chapter. A pragmatic critical realist approach has been taken and a multi-method qualitative approach taken. A real-life reconfiguration of the case study ED site was incorporated into the data collection. Thematic analysis was used as the approach to the analysis of the data.  
The findings of this study are presented in Chapter 6-9. These include two descriptive chapters on the ED layout and the patient journey providing contextual information followed by the analytical chapters on factors influencing flow and value and waste in the ED process. The following chapter, chapter 6 presents a description of the ED layout and the resources.




[bookmark: _Toc531455435][bookmark: _Toc532580363][bookmark: _Toc534998072]CHAPTER 6. DESCRIPTION OF THE EMERGENCY DEPARTMENT

This chapter provides a description of the emergency department case study site including the physical layout, descriptions of each ED area and the resources available in the department. During the fieldwork, a physical reconfiguration of the ED was undertaken. This is described, highlighting the main changes and perspectives of staff on the layout modification. 
[bookmark: _Toc531455436][bookmark: _Toc532580364][bookmark: _Toc534998073]Entry and exit points to the emergency department
The adult emergency department was located on the compound of a major hospital.  There were two patient entry points, one each for walk-in and vehicular-borne patients. Pedestrians accessed the ED using stairs located near the ambulance bay or via the ambulance bay entrance. The walk-in patient entrance opened into the reception/customer services area, the relative waiting room and the registration area. 

The ambulance bay entrance accommodated all vehicular-borne patients. There were automatic doors at this entrance that opened into the triage and patient waiting area. This entrance was not restricted to ambulance or vehicular borne patients; any patient or general pedestrian utilised this entrance. Patients would also exit the ED via these two entry points. A third entrance to the emergency department was located on the opposite end of the ED, within the hospital itself. This entrance was restricted to staff and functioned as an exit point out of the ED for those patients who were transferred to the wards. 
[bookmark: _Toc531455437][bookmark: _Toc532580365][bookmark: _Toc534998074]ED characteristics
The emergency department had approximately 30 beds and on average attended to 50,000 patients a year with an average of 200 visits daily. 
[bookmark: _Toc531455438][bookmark: _Toc532580366][bookmark: _Toc534998075]Physical layout of the emergency department
The physical layout of the emergency department was modified during the fieldwork period. 
Descriptions of the layout pre and post modification are provided in the following sections starting with the pre-modification description. A diagram of the ED layout prior to the modifications is presented in Figure 6. 

     Figure 6. ED layout pre-modification
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[bookmark: _Toc531455439][bookmark: _Toc532580367][bookmark: _Toc534996942][bookmark: _Toc534998076]Description of the emergency department prior to layout modification
The emergency department appeared to be divided into two main areas broadly defined as inside and outside. Inside the ED represented the main activity while outside was generally defined as the triage area. In the main department, there were physically separate areas based on the CTAS triage levels and a separate area for minor trauma patients. The designated areas were Level 4, Minor Operating Theatre (MOT) and Level 1-3 (Levels 1, 2, 3 CTAS were grouped into one area). There was also an observation ward in the main ED. Each area was independent in terms of space, patients, healthcare staff, trolleys and medication. Patients assigned to the specific triage level remained in the equivalent area. Outside was mainly defined by the triage area but also included the registration area, reception and relative waiting area. Each ED area is described in the following subsections. 
Arrival and Registration
This area comprised a relative waiting room, a reception desk and a registration counter. There were two computers in the registration area for inputting patient information. 
Level 5
The Level 5 area, commonly called ‘triage’, was located at the front of the ED. The triage area comprised an area for security staff and escorts, two triage nurse rooms, a bay for assessing non-ambulant patients, triage doctor’s room, an ECG room for ambulant patients and a waiting area. 
Level 1-3
The Level 1-3 area included patients triaged as Level 1, 2 and 3. The area, commonly known as the ‘critical area’, accommodated seriously ill patients. There were five examination rooms each designed to hold two trolleys; two isolation rooms each with one trolley; a critical bay (CB) and high dependency level (HDL) each designed to hold three trolleys. In reality, each examination room could accommodate five patient trolleys while the critical and high dependency bays could accommodate 4-5 critically ill patients.  There was also a designated waiting room. 
The resuscitation room, known as ‘resus’, was located next to the high dependency level and was designed to hold two trolleys. There was a designated workstation in between the critical bay and high dependency level for staff to write notes. Medication cabinets and materials for various clinical procedures were located here. A computer for the patient archived computer system (PACS) was located in the critical area. This was used to view radiology images and reports. 
Level 4
Patients with less urgent conditions were assigned to the Level 4 area. The area had eight beds and its own waiting area. There was a workstation, medication cabinet, stationery and phlebotomy materials. There was also a storeroom and a separate room with a computer to access the radiological investigations. The escort lounge was also located in Level 4. The Level 4 examination rooms were located a short distance away from the main Level 4 area. 
Minor Operating Theatre (MOT)
The minor operating theatre was a multifunctional area. Minor trauma patients were seen here as well as patients with a range of medical conditions such as asthma and renal conditions, a range of general surgical and urological conditions, eye injuries and ears/nose/throat complaints. 
There was an area for non-ambulant patients, a clean theatre where sterile procedures were performed, a dirty theatre for non-sterile procedures, a plaster room for orthopaedic procedures, an asthma area and a small waiting area. There was a workstation where staff also attended to ambulant patients. A computer for reviewing radiological investigations was also located on the workstation. There were also medication cabinets, phlebotomy materials and materials for performing a range of clinical procedures. There were two storerooms that stocked a range of materials.
Observation ward
The observation ward was located to the rear of the ED and had thirteen rooms with twenty-three beds for short stay patients or boarded patients. A drug room for patients who were body packers was also located in the observation area.  
Laboratory services
A point of care testing laboratory (POCT) was located in the department. This lab offered a wide range of tests. The lab was located towards the rear of the ED, near to the entrance to the main hospital.  Depending on staff availability, the lab functioned for 24 hours. 
Radiological services
An X-ray department was also located in the ED, which offered 24-hour services. CT scan and ultrasound services were provided by the main hospital radiology department and was available 24 hours a day. Basic ultrasound services were also available within the ED performed by trained emergency doctors. 
Pharmacy
There was a small pharmacy located in the emergency department. 
[bookmark: _Toc531455440][bookmark: _Toc532580368][bookmark: _Toc534996943][bookmark: _Toc534998077]Description of emergency department post layout modification
The layout of the emergency department was modified in July 2017. These changes were unrelated to the fieldwork. A description of the changes is presented first followed by excerpts of informal conversations with staff discussing the changes. Figure 7 summarises the changes made and Figure 8 is a schematic representation of the new ED layout.




      Figure 7. Summary of ED layout modifications
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   Figure 8. ED layout post modification
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Holding Bay
The Level 4 area was converted to a holding bay for stable patients who were either admitted to the wards or who were referred to the inpatient teams and were awaiting review. Non-ambulant patients were placed on trolleys while ambulant patients were placed on chairs in the waiting area.  
Level 1-3
Level 1, 2, 3 and non-ambulant Level 4 patients were assessed in the Level 1-3 area. One examination room was converted into a waiting area for ambulant Level 3 patients. Another examination room was converted to a dedicated examination room for the assessment of ambulant patients. This room had three trolleys for this purpose. The ECG room was converted to a fourth examination room and the new ECG room was moved to the triage area. Thus, there were now three examination rooms housing non-ambulant patients. 
Level 4
The Level 1-3 waiting area was changed to a waiting area for Level 4 patients. Ambulant Level 4 patients were still assessed in the Level 4 examination rooms. 
Minor Operating Theatre
The dirty theatre in the MOT area was converted to a holding bay for admitted and referred patients. The plaster room was converted to a multi-purpose room to perform clinical procedures. All other patients were assessed in the clean theatre with the exception of asthmatics who were still assessed in the original asthma area. 
Staff perspectives on ED layout modifications
Informal conversations with staff explored the ED layout changes. The following extract from a conversation with one of the consultants indicated that the layout changes focused on the relocation of the patients resulting in the separation of boarded patients from all other patients and the pooling of staff and ED patients in one area. 
 “…objective was to have the majority of patients in the front part of the ED…to separate the patients waiting to be seen from the boarded patients, to have the nurses and doctors in one area, to have the Level 4 and Level 1-3 patients in the same area with the staff in the same area so that if one level was cleared the staff would automatically move to the next level, to have all the radiology requests in one area so that it’s easier for the escorts to take patients to investigations.” [Consultant #2, field notes 35, non-participant observations post layout changes]
The consultant explained that a defined area for boarded patients should lead to a decongestion of the ED when inpatient teams did ward rounds in the ED. 
… “By creating a designated physical area for the boarded patients, when the inpatient teams do ward rounds in the ED they would now be away from the main ED area so that decongests the area.” [Consultant #2, field notes 35, non-participant observations post layout changes]
Another consultant stated that the advantage of the changes was that having all the patients in one area made it easier to manage the department.
… “previously there would be chaos in each defined area in the ED; with all the patients in one area, the chaos is now limited to one area and therefore is easier to manage”. [Consultant #1, field notes 35, non- participant observations post layout changes] 
House officer perspectives on the layout changes indicated that the changes did not address the issue of boarded patients in the departments.
"The problem of boarded patients staying in the emergency department still has not been solved." He [senior house officer] described the ED as having a “very wide inlet with a very small outlet”. [SHO #9 field notes 35, non-participant observations post layout changes]
One nurse expressed concern about insufficient nursing staff to manage the new holding bay area. 
… the nurse told me that while the idea of a holding bay was a good one there was simply not enough nursing staff to manage it. [Nurse #1, field notes 35, non-participant observations post layout changes]
The nurse also indicated that the new layout changes increased the number of physical steps in the patient process, which subsequently increased the work performed by staff. Prior to the changes patients would be transferred from the ED area to the ward. However, with the new changes, once a decision to admit to the wards was made, the patient was supposed to be transferred to the holding bay in the ED then to the ward.
…“We (referring to ED staff) are now doing double work for the patients. There should be one step after the decision is made to admit patients. The patient should move from whichever area they are, directly to the wards. Now, the patient has to move from the critical area to the holding bay then to the ward.” …. [Nurse #1, field notes 35, non-participant observations post layout changes]
There were also adjustments to the location of the escorts in the ED, which appeared to aim to reduce waiting times for escorts to take patients for investigations. One escort explained this in the following extract. 
She [escort]… explained that the escorts still had their room in the holding bay area but once they were not on a break they were supposed to be in the critical area. She thought this change was better because sometimes the microphones did not function properly and escorts could not hear when they were being paged… [Escort #2, field notes 35, non-participant observations post layout changes].
A further exploration of the ED layout modifications related to patient flow is presented in Chapter 8. 
A summary of the ED layout post modification is presented in Table 18.






Table 18. Summary of physical layout of ED
	Arrival and Registration
	1 walk in entrance
1 ambulance bay
1 registration counter


	Level 5
	2 nurse triage rooms
1 triage doctor’s room
ECG bay


	Level 1-3
	1 dedicated examination room for ambulant patients
1 waiting room for Level 1-3 patients
3 examination rooms for non-ambulant Level2/3/4 patients
2 isolation rooms
1 critical bay
1 high dependency bay
1 resuscitation room


	Level 4
	1 waiting room for ambulant Level 4 patients
2 Level 4 examination rooms


	MOT
	1 room as holding bay
1 asthma area
1 area for non-ambulant patients
1 room for non-sterile procedures
1 room for sterile procedures


	Holding bay
	1 area for admitted patients


	Observation ward
	1 area for admitted/short stay patients


	ED laboratory
	1 point of care testing lab


	ED Radiology service
	1 X-ray department


	Pharmacy
	1 Pharmacy



[bookmark: _Toc531455441][bookmark: _Toc532580369][bookmark: _Toc534996944][bookmark: _Toc534998078]Resources
Staffing- doctors
The ED physician staff consisted of consultants, registrars and house officers.  There were four consultants, one of whom was also the head of department, eight registrars and forty house officers (HO). Consultants worked 8-4pm during the week.  Consultants rotated weekend on-call shifts and worked 2 hours each weekend day. The registrars worked three 13-hour shifts a week with 1 hour assigned to administrative duties each week.  The shifts were 7am- 8pm, 11am – 12am and 7pm to 8am. 
The house officers worked in teams. There were five teams of approximately eight officers with each team led by a team leader. Each team was composed of a mix of senior and junior house officers. The house officers worked four ten-hour shifts a week: 6am-2pm, 12pm-10pm and 10pm to 6am. On Mondays and Tuesdays, the house officer night shifts started at 8pm.  After the first two months of data collection, the house officer roster was adjusted.  Only six house officers were allowed to work night shifts; the remaining two officers would work earlier shifts depending on departmental needs. 
Staffing- nurses
The nursing structure consisted of an ED nursing manager, head nurses, senior nurses, junior nurses, enrolled nursing assistants, patient care assistants and aides to nurses. Head nurses primarily performed administrative roles. The enrolled nursing assistants (ENA) could also assist with patient care. Patient care assistants (PCA) and aides to nurses (ATN) assisted nurses with other nursing duties such as patient hygiene and tidying of patient beds.  Nurses worked in shifts: 7am-3pm, 12pm-8pm and 7.30pm-7.30am. 
 The ED required 80 nurses but there were only thirty-two nurses. Of these, two-thirds were “pool staff’, that is, staff who worked extra sessions in their free time. Each nursing shift required 14 nurses; in reality, the morning and afternoon shifts usually had 12 nurses and the night shift had 6-7 nurses.  Of the 32 nurses, three were head nurses but one of them was currently acting as a nurse manager and was not working in the AED. There were 12 ENAs assigned to the AED, seven PCAs and six ATNs. Two months into the research project, the aides to nurses category was discontinued.
Auxiliary staff
These included the laboratory staff, radiographers, escorts, AED business manager and customer service representatives. There were approximately 35 escorts, who worked in five teams of seven. There were seven laboratory technicians who worked in shifts- 6am-2pm, 11am-7pm, and 2pm-10pm. The radiographers worked shifts: 7-3pm, 3pm-11pm, and 11pm- 7am with 3-4 radiographers per shift.
[bookmark: _Toc534998079]Chapter summary
This chapter has provided a description of the ED case study site and included a description of the layout modifications made during the fieldwork as well as participant views on the changes. The physical modification of the ED appeared to affect the location of patients and added an additional physical step in the patient process for admitted patients. The following chapter presents a summary of the ED patient journey and the corresponding process maps. 



















[bookmark: _Toc531455442][bookmark: _Toc532580370][bookmark: _Toc534998080]CHAPTER 7. DESCRIPTION OF ED PROCESSES AND PROCESS MAPS OF THE PATIENT JOURNEY

This chapter describes the ED patient journey, the main ED processes and presents the corresponding process maps. The process maps were generated both before and after the layout modifications. The data revealed that the patient journey was inter-connected with staff journeys, creating a complex process, comprising multiple sub-processes.
[bookmark: _Toc531455443][bookmark: _Toc532580371][bookmark: _Toc534998081]Description of the emergency department patient journey
[bookmark: _Toc531455444][bookmark: _Toc532580372][bookmark: _Toc534996948][bookmark: _Toc534998082]Arrival, Registration and Triage
On arrival to the emergency department, patients appeared to be broadly grouped into two categories- ambulance borne and non-ambulance borne. Ambulance borne patients arrived via ambulances from the national ambulance service, the district emergency departments, private ambulance or, on occasion, fire services. The non-ambulance borne group included self-referred patients, ambulant patients who were referred from private GPs or local health centres and ambulant patients from district emergency departments who used their own transport to go to the emergency department.  
The triage area was staffed with a triage nurse and a house officer from 6am to 10pm and only a nurse after 10pm. Ambulance borne patients were registered and handed over to the triage nurse. Non-ambulance borne patients were first screened by the triage nurse to determine if the emergency department was the appropriate service for them. If the decision was made that the ED was not the appropriate service for the patient, the patient was redirected to the local health centre. If the ED was deemed the appropriate service, the patient registered and waited to be triaged. 
In the triage process, the triage nurse assessed the patient and sent select patients for investigations. These included ECGs, X-rays and urine tests. The process for diagnostic investigations at triage is described in subsection 7.1.2.  Either the triage nurse or doctor assigned the triage category. 
The triage doctor managed Level 5 patients. Patients who were triaged to other categories were directed to the relevant area in the main ED. After 10pm, when there was no triage doctor, the triage nurse assigned the triage category or discussed with doctors if uncertain. 
[bookmark: _Toc531455445][bookmark: _Toc532580373][bookmark: _Toc534996949][bookmark: _Toc534998083]Sub- process 1: diagnostic investigations at triage
ECGs were performed by a nursing assistant and reviewed by a doctor. Patients requiring urine tests were sent inside to do the test and returned to the triage area with the result. 
If an X-ray was required, the triage doctor wrote the request. The triage doctor reviewed Level 5 patients. At the start of the fieldwork, the triage doctor reviewed X-rays on the computer system in the main ED. At the end of the fieldwork, a computer was installed in the triage area for the doctor to review these investigations. 
Patients triaged to the minor operating theatre had X-rays performed prior to proceeding to the MOT area. Patients presenting after 10pm were sent directly to the MOT area, since there was no triage doctor present to write the X-ray request.  Figure 9 presents the process map generated for sub-process 1. 
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Figure 9. Sub-process map 1- Diagnostic investigations at triage
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[bookmark: _Toc531455446][bookmark: _Toc532580374][bookmark: _Toc534996950][bookmark: _Toc534998084]Level 1 patient journey
Level 1 patients were taken immediately to the resuscitation room. Once patients were managed they were referred to inpatient teams for further care.
[bookmark: _Toc531455447][bookmark: _Toc532580375][bookmark: _Toc534996951][bookmark: _Toc534998085]Levels 2, 3, 4 and MOT patient journeys
Prior to the layout changes, patients were assessed in the area to which they were triaged. After the layout changes, non-ambulant Level 2, 3 and 4 patients were assessed in the Level 1-3 area. Ambulant patients were assessed in the dedicated examination room in the Level 1-3 area or the Level 4 examination rooms. MOT patients continued to be assessed in MOT. 
Diagnostic tests and clinical procedures were requested and performed by doctors. The process for diagnostic investigations in the main ED is described in section 7.1.5. Review of patients by s senior doctors occurred as needed. Patients referred to inpatient doctors were not automatically transferred to wards after ED disposition decisions were made. The ED house officer communicated with the on-call doctor who reviewed the patient in the emergency department.  
Admitted patients were transferred to the wards once beds were available. This transfer process is described in section 7.1.6. 
[bookmark: _Toc531455448][bookmark: _Toc532580376][bookmark: _Toc534996952][bookmark: _Toc534998086]Sub-process 2: diagnostic investigations in main ED
The two main diagnostic investigations were haematological and radiological. There was some variation in the process depending on the patient’s mode of arrival. Patients transferred via ambulance with paramedic crews, from district emergency departments or private hospitals were usually already cannulated. For all other patients, the doctor cannulated and drew blood from the patient. 
Doctors ultilised the ED lab during the day and at night, once staff were available. If no ED lab technician was available after 10pm, doctors were allowed to use the lab to perform only basic tests.  All other tests were performed outside the ED. At the end of the fieldwork, an electronic system was implemented connecting the main lab to the ED, allowing doctors to access the results from the main lab. 
Portable X-rays were performed for Level 1 patients. Otherwise, X-rays were performed in the ED X-ray department. Other investigations were performed in the main hospital radiology department. Doctors coordinated with the radiologist, radiographer and escorts to transport these patients to the radiology department. Sub-process map 2 is presented in figure 10. 
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Figure 10. Sub-process map 2- Diagnostic investigations in main ED
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[bookmark: _Toc531455449][bookmark: _Toc532580377][bookmark: _Toc534996953][bookmark: _Toc534998087]Sub-process 3: transfer to ward
Sub-process three represents the transfer of patients from the ED to the wards. This sub-process map is presented in figure 11. The process of transferring patients to the wards began with identifying the number of patients for admission and the number of available beds on the wards. The hospital had a bed bureau system with representatives who regularly updated ED staff on the number of available beds. Several of these updates coincided with a “huddle” meeting in the ED. This meeting involved the ED registrar, the ED nurse in charge, the nursing manager, the bed bureau representative and the escort point person. In this meeting, the numbers of patients for admission, available beds and escort staff available were identified. This meeting occurred at regular intervals.  The transfer of critically ill patients required one nurse and one escort. One nursing staff member and one escort were allowed to transfer groups of three to four non-critically ill patients.   
Figure 11. Sub-process map 3-Transfer process
[image: ]

The process map of the ED patient journey from entry to exit is presented in figure 12 (see appendix 17 for whole map). This map incorporates the ED layout modifications.  
148

Figure 12. Process map of patient journey incorporating ED layout modification
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Figure 12 continued
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Figure 12 continuedStart of 3
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[bookmark: _Toc531455450][bookmark: _Toc532580378][bookmark: _Toc534998088]Chapter summary 
A summary of the ED patient journey has been presented in this chapter. Four process maps have been generated-one map of the ED patient journey from entry to exit and three maps representing ED processes. These maps will be used to understand the factors influencing ED patient flow that will be presented in the following chapter. 





















[bookmark: _Toc531455451][bookmark: _Toc532580379][bookmark: _Toc534998089]CHAPTER 8 FACTORS INFLUENCING ED PATIENT FLOW

This chapter presents the findings related to the factors influencing patient flow in the emergency department. The overarching themes that appeared to influence ED patient flow are: 
· ED organisational work processes 
· ED design, layout and use of space
· Material resources within and outside the ED
· ED nurse staffing levels
· ED nursing staff roles, skill mix and skill use
· ED non-clinical staff
· External clinical and non-clinical departments
Within several overarching themes, there were primary and secondary factors that appeared to influence flow. The secondary factor was a staff response to mitigate the effects of the primary factor. These responses represented the actions taken by ED staff to influence the primary patient flow factors. These staff actions or responses thus became a secondary factor that influenced patient flow.  The actions taken by staff were often in response to increasing demands in the ED or a deficiency in another part of the patient process and attempted to maintain or promote good patient flow. This often meant multitasking, performing multiples roles, increasing motion searching for materials and developing methods to reduce this excess motion. 
Each primary factor is presented and, where relevant the secondary factor, the staff actions, are presented. Sections of the process maps are included in order to integrate the thematic findings with the process maps generated. 
[bookmark: _Toc531455452][bookmark: _Toc532580380][bookmark: _Toc534998090]ED organizational work processes
ED organisational work processes relevant to patient flow included the streaming of patients, front loading of investigations, flexible assessment options for ambulant patients and the transfer process. Within this theme, staff actions in response to the streaming of patients included the allocation of staff to the various streams and the re-distribution of staff in response to departmental demands. These work processes or strategies were not formal policies in the ED case study site. The terminology used for the theme description was developed from the literature reviews.  
[bookmark: _Toc531455453][bookmark: _Toc532580381][bookmark: _Toc534996957][bookmark: _Toc534998091]Streaming in the ED promoted simultaneous flow of multiple patient groups
The strategy of patient streaming appeared to be incorporated into the organisation of the ED. At the start of the fieldwork, the ED was designed such that there were three separate physical areas based on triage category and one area for minor trauma cases. After the layout modification, there were now two separate physical areas based on triage category and the one area for minor trauma cases. 
The streaming process was combined with the triage system so that patients were allocated to the stream at the start of the patient journey. Each physical area may be viewed as separate pathways or streams. Overall, the streams within the ED may viewed as trauma and medical. Within the medical stream, there were the Level 1-3, Level 4 and Level 5 streams. The trauma stream was the Minor Operating Theatre area. Streaming also included redirecting patients to primary care facilities. The streaming process is illustrated in the following extracts and in a sub-section of the process maps in Figure 13.
Patient F walked in from the ambulance bay. The nurse took a brief history and told the patient to register. He [the patient] walked across to the registration counter and then returned to the waiting area. He was then called by the nurse who took a history and did the vital signs. The doctor was present and reviewed him immediately and triaged him to MOT. [Field notes 19, observational process mapping, registration/ triage/Level 5]
RN [registered nurse] 2 triaged patient I at 1:10pm… RN 2 took the history while the ENA measured the patient’s vital signs. The RN then triaged the patient to Level 5, to be seen by the triage doctor. [Field notes 22, observational process mapping, registration/triage/Level 5]

Figure 13. Section of process map demonstrating streaming process
                                    [image: ]
 [image: ]
The process map section above shows that streaming was performed at the start of the patient journey, during the triage process. The decision points and subsequent activity steps (yellow) represent the decision process to triage patients to the various ED streams.  The streaming of patients into separate pathways based on triage category appeared to promote good patient flow. This strategy essentially separated less urgent patients from more urgent and seriously ill patients, facilitating the simultaneous flow of each group. Combining it with the triage system ensured that patients with the highest acuity and urgency were prioritised. 
This streaming process may be considered a method of addressing the variation seen in patients with different levels of acuity. However, the strategy of streaming was not solely responsible for promoting flow; the staff actions in response to streaming appeared to aid the effectiveness of streaming, as described in the following two subthemes. 
Streaming influences decision making with respect to staff allocation
A direct consequence of the streaming of patients was the allocation of staff to each area. Doctors (house officers) and nurses were assigned to each triage category or physical area. The allocation of staff to the various triage categories and areas in the ED appeared to be matched to the priority level of the patient as well as patient demand. 
The house officers utilised a team system with each team led by a team leader, a senior house officer. At the start of each shift, the team leader assigned the house officers to each stream. The observational data suggests that there were four main factors that contributed to the staff allocation decision making. These factors were the number of patients waiting to be seen in each triage category (demand), the number of doctors available on the shift (capacity), the clinical experience of the available doctors (capability of doctors to provide care) and the rotation of the individual doctors through each triage category. The following extracts from informal conversations with team leaders illustrates where these criteria were considered. 
One team leader based the staff allocation on the number of patients waiting to be seen, experience of the doctors and the rotation of the doctors. 
"I consider the number in each area waiting to be seen, experience of the house officer and where they worked on the previous shift. I also try to put at least 1 experienced house officer in the critical area." He assigned 3 house officers to critical, placing himself there, 2 to Level 4, 1 to MOT and 1 to triage. He said, "Because this is an overlapping shift and the triage area is not busy, the triage doctor will go to MOT until 3pm. When the shift changes at 3, she’ll [triage doctor] take over the triage area".  [Team leader 1, field notes 15, observational process mapping, Level 1-3]
Another team leader considered the rotation of the doctors as an important factor but also prioritized allocation based on whether there were sufficient doctors available. 
 “I take several factors into account but the most important is to rotate the doctors through the various areas.” … “If the team is short staffed then I consider the level of experience of the doctors.  If I can only send one doctor to Level 4 or MOT then I try to send the more experienced doctors. On a Monday and Tuesday I put a senior person, such as myself, in triage because I can make faster decisions to re-direct patients…” The TL (team leader) also considered the number of patients waiting to be seen in each area- if one area was very busy and others were not he would start most of the doctors in the busiest area then redistribute once the area was under control…[Team leader 2, field notes 3, non-participant observations, Level 1-3]
In the extract below, team leader four focused the staff allocation based on the demand of patients in the areas and the experience of the available doctors. 
…he [team leader] based his decision on how busy each area was and the experience of his team members- on a busy shift or if one area was busier than others he would play to each house officer’s strengths. At the start of this shift there were seven patients to be seen in the critical area, none in MOT and 13 in Level 4. At night there was no doctor in triage, just a nurse. As a result, he was able to assign four HO [house officers] to critical, 1 to MOT and 2 to L4. Once the critical area was cleared then he would shift an HO to L4. [Team leader 4, field notes 24, observational process mapping, Level 4]
Thus, team leaders appeared to influence patient flow based on the decisions made to distribute the house officers. From the observations, more doctors were assigned to the Level 1-3 category, thus prioritising and promoting flow of more urgent patients. The distribution of staff based on their clinical experience should also promote patient flow. Doctors with more clinical experience should be able to attend to patients faster, as noted by team leader 1 in the above extracts. It may also be inferred that doctors with more clinical experience may make faster, safer decisions regarding clinical care compared to an inexperienced doctor. This should enable patients to progress through their patient journey at a faster rate.  
Nursing staff were also assigned to the various ED streams. This distribution of nurses appeared to be based on availability of nurses (capacity) and the demands of the area (demand). Similar to the house officers, the greatest number of nurses were assigned to the Level 1-3 area, again suggesting that priority was given to the most urgent patients. However, because of nursing shortages, it appeared that the distribution of nurses was mostly influenced by the availability of nursing staff. Each shift was ideally meant to be staffed with fourteen nurses, as discussed in section 8.4
The following extracts show that the allocation of nurses to each stream also included the allocation of nurses to the individual areas in each stream attempting to provide nurse capacity for each area and thus promote patient flow for all patient levels. 
On the evening shift, there were 9 nurses, 3 ENAs [enrolled nursing assistants], 3 PCAs [patient care assistants]. The 9 nurses were distributed as follows: 1 to report, 1 to resuscitation, 1 to High Dependency Level, 1 to Critical Bay, 2 to the examination rooms, 2 to triage and 1 each to Level 4 and MOT. For the night shift there were 8 nurses and 2 ENAs. The nurses were distributed as follows: 1 to report, 1 to resuscitation, 1 High Dependency Level, 1 Critical Bay, 1 to the examination rooms, 1 triage, 1 Level 4 and 1 MOT. [Field notes 9, non-participant observations]
There were 6 nurses on duty for the night shift- from 7.30pm to 7.30am. 1 nurse was assigned to work both Level 4 and MOT, 1 nurse to triage and 4 nurses to the critical area. [Field notes 18, observational process mapping, Level 1-3].
This strategy of having dedicated staff to each of the streams appeared to support the ED work process and facilitate patient flow for each stream. From the observations, it appeared that a greater number of staff were assigned to areas with patients of higher priority. However, another staff action contributed to the effectiveness of streaming. Staff were also re-distributed in accordance to the demand in each area, as described below. 
Staff are re-distributed throughout the ED in response to departmental demands
The flexibility of the doctors to redistribute themselves depending on the demands of a particular area also appeared to promote patient flow. Although the doctors were assigned to specific streams at the start of the shift, they could be redistributed to another area depending on the needs of the particular area, in order to maintain patient flow throughout the ED. 
The decision-making regarding redistribution of doctors appeared to be made by team leaders, registrars or on the initiative of individual house officers. House officers either re-assigned themselves or were re-assigned to busier areas in order to match demand and capacity. Once the demand decreased, the doctors returned to their original postings. The following extracts illustrate the flexibility in re-distributing doctors to areas where there is highest patient demand. 
At 2:00pm, a senior [house officer] came to assist. She was actually the doctor assigned to MOT from the 12pm shift but she told me that when she came on shift the critical area was busier than MOT so she went there to assist and clear the area. When that area was under control, she returned to MOT. [Field notes 8, non-participant observations, MOT]
…..He [team leader] said there were no patients to be seen in critical …he came to help in MOT… the registrar also moved another house officer from the critical area to MOT. When I asked why, he [the registrar] said MOT had 5 patients to be seen and there were more officers than patients in the critical area…I spoke with one of the MOT officers to ask how busy the area was and he said, “There are now none to be seen because at one point there were 5 house officers here helping to see patients”. [SHO#1, field notes 15, observational process mapping Level 1-3, MOT]
This redistribution of staff increased the capacity of doctors in areas of greater demand. This flexibility of staff to match demand and capacity addressed variation seen with patient prioritisation and increasing patient demand, which promotes patient flow. 
Thus, the combination of the streaming process itself, dedicated staff to each stream as well as the redistribution of staff to areas of need, likely supported the effectiveness of the streaming process and appeared to promote good patient flow by addressing patient demand and patient prioritization in the ED. 
[bookmark: _Toc531455454][bookmark: _Toc532580382][bookmark: _Toc534996958][bookmark: _Toc534998092]Front loading of investigations at triage aims to reduce steps for patients
The front loading of investigations intended to facilitate good patient flow. This method referred to the requesting of basic investigations such as ECGs, urine tests and X-rays for minor injuries, during the triage process. Obtaining these investigations at the start of the patient journey appeared to promote good patient flow because patients would already have had basic investigations prior to being seen by the doctors, thus reducing the time spent being sent for the investigations after assessment. This is illustrated in the following extracts.
This patient presented with chest pain so the triage nurse sent the patient for an ECG. [Field notes 19, observational process mapping, registration, triage, Level 5]
RN 1[registered nurse] took the history and did the patient’s vital signs. She then gave the patient instructions to do a urinalysis in Level 4 and triaged her to that area. [Field notes 22, observational process mapping, registration, triage, Level 5]
The steps taken by patients in the front loading of investigations are represented in sub-process map 1, a section of which is below in figure 14. As seen in the map, investigations were requested and performed during the triage process, prior to the patient being seen by the triage doctor or the relevant doctor in the main ED.  
 Figure 14. Section of sub-process map 1 demonstrating front-loading of investigations
    [image: ]
[bookmark: _Toc531455455][bookmark: _Toc532580383][bookmark: _Toc534996959][bookmark: _Toc534998093]Flexible options exist for the assessment of ambulatory patients
It was observed that patients were not automatically placed on trolleys in order to be seen by doctors. Prior to the layout modifications doctors were observed assessing ambulant patients in the Level 4 examination rooms or on chairs wherever there was space in the ED. This action of not utilising trolleys for each patient was not a formal policy in the ED but there appeared to be an implicit strategy for the prioritisation of trolleys for patients most in need. Doctors cited several reasons for not using trolleys for all patients. They stated that not every patient required a trolley, there were insufficient numbers of trolleys in the ED for each patient to be placed on one and there was a need to anticipate future patients who may require a trolley. The following extracts illustrate this. 
I asked about the system of deciding who gets a trolley and how that decision is made. He [ED consultant] told me that patients were not automatically placed on a trolley. I asked why this was. He said, "Not everyone requires a bed and there simply aren’t enough beds for everyone” [Consultant #1, field notes 6, non- participant observations].
I asked about patients being placed on beds [trolleys] and if there was a policy. She [registrar] said, "No, everyone can't get a bed because there aren’t enough and even if there were available beds we wouldn’t put someone on a bed if they didn’t really need it. You also have to anticipate that someone else may come in who really needs the bed. "[Registrar #8, field notes 7, non-participant observations]
This action of each patient not automatically being assessed on a trolley appeared to promote the flow of ambulant patients since they did not have to wait for a trolley to become available in order to be seen. This was observed on a number of occasions and is illustrated in the following extracts. 
…She [team leader] called for patient D over the microphone. He [patient] came walking from the critical waiting room. The team leader put him to sit on a chair in the critical area and she assessed him there. [Field notes 16, observational process mapping, Level 1-3 area]
Patient D was in the critical waiting area and walked to the critical area where the HO [house officer] told her to sit on a chair near the HDL [high dependency level] bay. The HO assessed the patient on the chair. [Field notes 17, observational process mapping, Level 1-3 area]
After the layout modification, a dedicated examination room was introduced in the critical area. While the purpose of the room was for the assessment of ambulant patients, observations showed that doctors did not always utilise the room. Informal conversations with doctors revealed that the decision to use the room was related to the patient’s complaint or the need for privacy. The following extract illustrates this. 
I asked one HO [house officer] why he was not using the designated examination room in the critical area. He told me that he would really only use it if he needed privacy or to perform an abdominal examination. [Junior HO #3, observational process mapping post layout changes, field notes #36]
Observations also showed that patients did not remain in the room after assessment. They returned to the waiting area to await further care. This action was also observed for patients examined in the Level 4 examination rooms. This action also appeared to promote flow because it ensured that the examination rooms were available for the next patient, potentially reducing delays for those waiting to be seen. 
Patient G… sat on a chair near the doctor’s workstation. The HO [house officer] took the history then took the patient to BW1 [dedicated examination room] and placed the patient on a bed to examine him. After examining the patient, the patient returned to the chair. [Field notes 33, observational process mapping post layout changes, Level 1-3 area].
The HO [house officer]… walked to the Level 4 waiting room and called the patient there. He and the patient then went to the Level 4 examination room. He took the patient’s history and examined the patient…the patient…returned to the waiting area. The HO …went to review the patient. He took the patient back to the Level 4 room, reviewed her and discharged her… [Field notes 34, observational process mapping, post layout changes, Level 4 area] 
Thus, doctors appeared to use their discretion or clinical judgment to determine which patients did or did not require trolleys. Since it appeared that patients did not have to be on a trolley in order to be assessed, a lack of trolleys in the ED did not appear to prevent doctors from assessing ambulant patients, directly facilitating the flow of these patients. It may be inferred that this strategy may also facilitate the flow of non-ambulant patients or those requiring full patient examinations, by increasing the availability of trolleys for their use.  
[bookmark: _Toc531455456][bookmark: _Toc532580384][bookmark: _Toc534996960][bookmark: _Toc534998094]The complexity of the transfer process delays the outflow of admitted patients
The transfer process was one of the sub-processes identified during the observational process mapping. However, given the length of time that it took to transfer patients out of the ED much of the detail on the process was generated from informal conversations with staff during the non- participant observations and the map review sessions. 
The transfer process comprised several steps that appeared to affect the flow of patients. The process usually began with a group meeting, termed ‘the huddle’, where key staff members met to identify the number of available inpatient beds, the number of patients for admission and the number of staff available to transfer the patients. This ‘huddle’ occurred at several intervals throughout the day; thus, ED staff were regularly updated on the availability of inpatient beds, which aided the outflow of patients. 
In the session reviewing the process maps, the consultant stated that the introduction of the huddle had improved the patient outflow process because it provided ‘structure and co-ordination’ to the transfer process [consultant #2, transcript #3, map review session].  The initial version of the transfer process is presented in sub-process map 3, figure 11. This was generated based on the non-participant observations and informal conversations. Further exploration of the process in the review sessions validated the observational findings but also provided more insight into the complexity of the process. It appeared that there were multiple factors affecting this process and flow of patients. Furthermore, several of the other factors that affected ED patient flow compounded the complexity of the transfer process. 
The step of assigning admitted patients to inpatient beds comprised multiple steps, which appeared to consume staff time. Participants stated that the location of patient notes was a difficult and time consuming process because of the involvement of external clinical staff, as illustrated below. 
…“The first issue is actually locating the notes in the department. The notes are supposed to be placed on the nurses’ desk once the patient is for admission. But what can happen is the inpatient teams use the notes while on rounds [in the ED] and they don’t return the notes to the nurses. Notes can be left anywhere in the department and occasionally outside the department”. [Consultant #2, transcript #3, map review session # 3]
The next step was locating the patient in the department, which was also identified as another factor delaying the process. Although the introduction of the holding bay area was meant to function as a dedicated space for admitted patients, this was not always possible. Thus, admitted patients were located throughout the department. 
The consultant stated that although the holding bay was meant to house those patients waiting to be transferred, not all patients could be moved there. The head nurse said, “The nurse assigned to the area is supposed to keep a log of the patients in the area but that doesn’t always happen because we don’t always have the staff. [Consultant #2, head nurse #1, transcript #3, map review session #3]
The remaining steps included ensuring that the admission order was written in the patient notes, that medication was administered, investigations completed and admission recorded. The actual physical transfer of the patient out of the ED required an escort and a nurse to accompany patients. However, nurse shortages and escort availability also delayed this aspect of the process. These factors are discussed in sections 8.4 and 8.6. 
A new version of the transfer process map was generated based on the information obtained in the map review session. This is shown in figure 15.




Figure 15. New transfer process (sub-process map 3)
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Thus, the transfer process was a complex aspect of the patient journey with multiple factors affecting each step and the outflow of patients. The process appeared to rely on co-ordination amongst staffing groups and management of other ED factors affecting flow. 
[bookmark: _Toc531455457][bookmark: _Toc532580385][bookmark: _Toc534998095]ED design, layout and use of areas
[bookmark: _Toc531455458][bookmark: _Toc532580386][bookmark: _Toc534996962][bookmark: _Toc534998096]  The physical design of the ED creates additional steps in the process
While the layout of the ED appeared to support the streaming work process and the flexible patient assessment described above, aspects of the layout appeared to hinder patient flow. This was most noticeable in the arrival, registration and triage areas. If a decision was made for the patient to be seen in the ED, the patient had to walk to the registration area to register and then returned to the triage area for a full assessment. This is illustrated in the following extract. 
Patient E walked in via the ambulance bay entrance. The nurse took a brief history and decided the patient should be seen in the AED. She told the patient to register and then return. The patient walked across to the registration counter, registered then returned to the waiting area. [Field notes 19 observational process mapping, registration/triage/Level 5 area]
This layout appeared to create additional steps in the process for patients and staff. The physical separation of the registration and triage areas resulted in patients walking back and forth between the two areas creating extra motion and activity steps in the process. The additional steps created are reflected in the process map section in Figure 16 in the highlighted blue steps. Each activity step was associated with a waiting step resulting in delays in the process. 
Figure 16. Section of process map demonstrating additional steps created by ED layout
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   Another design factor that appeared to affect flow was the location of the doctor’s triage room in relation to nurses’ triage rooms. This is demonstrated in a section of the ED layout schematic diagram in figure 17. If input from the doctor was required to make decisions on patients, the nurse would have to leave her triage desk and walk across to the doctor’s room, which delayed decision-making and the movement of patients out of the triage area. 
Figure 17. Layout of ED demonstrating distance of nurse between triage nurse and doctor’s rooms
  [image: ]
One doctor expressed dissatisfaction with the layout of the triage area as shown in the following excerpt.
... He [senior house officer] stated that he was not happy with the layout because of the location of the doctor’s triage room from the triage nurse’s room- it was three rooms away. As a result, he was not able to see what was happening in the area and did not feel comfortable. He told me that he preferred to be upfront in the same room as the triage nurse so that he could make decisions on patients immediately. [SHO #6, field notes 2, non- participant observations, registration/triage/Level 5 area]
The location of the resuscitation room from the ambulance bay appeared to influence the flow of critically ill patients. Observations showed that the resuscitation room was located some distance away from the ambulance bay and triage area, which potentially created a delay in transporting critically ill patients to the resuscitation room (figure 18). The following extract illustrates this observation.
... For a patient to go from the arrival area to the resuscitation room they would have to pass through the main doors to the interior of the AED down a short corridor then past the HDL[high dependency level] bay potentially navigating patients on trolleys in the corridor. [Field notes 2, non-participant observations, Level 1-3 area].
            Figure 18. Layout of ED demonstrating route to resuscitation room
[image: ]
During the fieldwork, the physical layout of the department was modified. One of the changes was the de-segmentation of the Level 4 area from the rest of the department. Ambulant Level 4 patients continued to be assessed in the Level 4 examination rooms but non- ambulant Level 4 patients were integrated with the Level 1-3 patients in the Level 1-3 area. The staff dedicated to attending to these patients were still assigned to each stream but were now all located in the Level 1-3 area.  
Based on the observational process mapping, prior to the layout modification, patients walked between the Level 4 area and the Level 4 examination rooms as demonstrated in the following extract. 
…he [senior house officer] went to see patient H. Again, he called the patient and they walked to the Level 4 examination room to assess the patient. He finished his assessment…and they walked back to the Level 4 area… [Field notes 23, pre layout changes, observational process mapping Level 4].
After the layout modification, patients now walked from the Level 4 waiting room, the critical area and the Level 4 examination rooms, as illustrated in the extract below. 
Patient A was called over the PA system in the critical area. The patient walked from the Level 4 waiting room to the critical area. Once the HO [house officer] identified the patient, they both walked back to the Level 4 examination rooms…The patient then returned to the Level 4 waiting room. [Field notes 36- post layout changes, observational process mapping Level 4/Level 1-3 areas]
Figure 19 presents a section of the process map before and after the layout modifications. The map shows that patients experienced the same steps but in a different area in the ED. 
Figure 19. Section of process map demonstrating pre and post layout steps
             [image: ]
It appeared that the location of where the patient steps were performed was altered but not the activity steps taken in the patient flow process.  Thus, this modification of the layout did not appear to alter the patient flow process.
[bookmark: _Toc531455459][bookmark: _Toc532580387][bookmark: _Toc534996963][bookmark: _Toc534998097]Use of ED areas to promote flow
Although not observed, one area that was reported in the map reviews sessions was the perceived inappropriate use of the resuscitation room. It was reported that patients were being placed in the resuscitation room in an attempt to speed up the process for X-ray investigations since a portable X-ray could be requested for those patients in the resuscitation room rather than the patient being transported to the ED X-ray department. 
An explanation given for this action was that there were insufficient escorts to transport patients to the X-ray department. The concern identified was that while this action may promote flow for the specific patient, it would delay the same activity step of obtaining an X-ray for other patients who were transported directly to the X-ray department since there was only one machine. This is illustrated in the following extract. 
The radiographer said… “Some patients don’t really require portable X-rays in the resus room…” She said…it was also a delay for the other ED patients waiting for X-rays. I asked the doctors if the reason for requesting portable X-rays was because it was faster. Both the registrar and head nurse agreed that this was a possibility. The radiographer stated that the problem was likely that an escort was not available to take the patient to X-ray so it was easier to call for a portable one. The escort supervisor said, “There are limited escorts and sometimes we have to prioritise transfers to the wards.” [Transcript #2, map review sessions]
This sub-theme raises the issue of availability of support staff in the ED, which is explored later in section 8.6. 
[bookmark: _Toc531455460][bookmark: _Toc532580388][bookmark: _Toc534998098]Material resources within and outside the ED
A lack of material resources such as stationery and phlebotomy materials appeared to delay the flow of patients as staff spent time searching for resources or restocking areas. This in turn led to staff developing methods to limit unnecessary motion and time spent searching for materials. The lack of inpatient beds appeared to contribute to delays in the flow of patients out of the ED, which led to the boarding of patients in the ED. The presence of a dedicated ED X-ray department and point of care testing lab appeared to promote the patient flow. 
[bookmark: _Toc531455461][bookmark: _Toc532580389][bookmark: _Toc534996965][bookmark: _Toc534998099]Insufficient materials in the ED leads to increased motion searching for materials
A lack of materials, such as stationery and materials for routine procedures such as blood taking and urinary catheterisation appeared to be a barrier to good patient flow. Insufficient materials in the various ED areas created increased motion in the department from staff searching for materials, as illustrated in the following extracts.
 I saw the nurse setting up to place a urinary catheter on the same patient. She [the nurse] said that there were no urinary catheters in the area so she had to walk across to MOT to get one [Field notes 5, non-participant observations, MOT area].
Patient G was…involved in a road traffic accident…He [house officer] assessed the patient … There were no more X-ray forms in MOT so he [house officer] walked to the critical area to get a form then walked back to MOT. He wrote the request… [Field notes 11, observational process mapping, MOT area]
In these observations, the patients were left waiting while staff searched for materials. Instead of stocking the various ED areas, certain materials (stationery and blood tubes) were stored in the house officers’ lounge. This action was explored further in the map review sessions.  The head nurse explained that the limited stationery was a hospital wide issue because of non-functional equipment. The consultant noted that materials were kept in the house officers’ lounge because doctors from the inpatient teams utilised the ED materials further limiting an already limited supply.   
…The consultant said, “The ward interns take the stationery from us, depleting the resources.” [Consultant #5, transcript #2, map review session #2]
This theme is reflected in sub-process map 2, a section of which is in figure 20. The process map visually demonstrates how insufficient materials in the ED created additional steps in the patient flow process. If the material was not available then staff searched for it, creating two additional steps in the process (decision points and activity steps are highlighted in green). The time staff spent searching for materials delayed the patient flow for the individual patient being seen and likely delayed the flow of those patients still waiting to be seen. 
Figure 20. Section of sub-process map 2 demonstrating additional steps caused by limited resources
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Staff actions to manage the lack of materials in the ED
As stated above, staff spent time searching for materials in the department. They responded to this deficiency by keeping specific materials, such as blood tubes, on themselves thus reducing the time spent searching for materials, attempting to promote patient flow. 
… When he [senior house officer] attended to the first two patients, he told me that he had had blood bottles in his pocket to avoid walking around to get them. By the fourth patient he needed more blood bottles...when he returned to the L4 area he said he picked up more blood bottles from the registrar room on his way back*. [Field notes 23, observational process mapping, Level 4 area]
… he [junior house officer] left to get blood bottles from the registrar room. I asked him about this. He told me “I fill my pockets with blood bottles so I don’t have to walk back and forth.” [JHO #3, Field notes 24, observational mapping, Level 4]
*Blood tubes were initially stored in the registrar’s room; subsequently stored in the house officers’ lounge 
Although these actions were attempts to maintain patient flow, they created unnecessary motion and work for the ED staff and did not address the underlying issue.
[bookmark: _Toc531455462][bookmark: _Toc532580390][bookmark: _Toc534996966][bookmark: _Toc534998100]Dedicated ED laboratory and radiology services reduces dependency on external departments
Another factor that appeared to promote patient flow was the presence of a point of care testing laboratory and an X-ray department within the ED. These dedicated services enabled staff to send patients for investigations and receive results within the department thus reducing potential delays associated with external departments. The use of these services is illustrated in the following extracts.
…She [house officer] dropped the sample to the POCT [point of care testing] lab and walked back to write her notes. Then she walked back to the POCT lab to get the result… [Field notes 12, observational process mapping, MOT area]
Patient B was called… She [house officer] took a history and examined the patient. She then sent the patient for an X-ray... She... reviewed the X-ray on the PACS [patient archived computer system]. [Field notes 34, observational process mapping, Level 1-3 area].
These dedicated services appeared to promote the flow of patients as doctors were able to receive results in an appropriate time allowing them to make decisions on patients and allow the patient to progress to the next step. The benefit of these services promoting flow may be compared with the impact of external non-clinical departments such as the main radiology department where delays in transporting patients to the department as well as delays in obtaining patient reports hindered the patient flow process. This is further discussed in sections 8.7.   
[bookmark: _Toc531455463][bookmark: _Toc532580391][bookmark: _Toc534996967][bookmark: _Toc534998101]Lack of inpatient beds affects the outflow of admitted patients from the ED
In one of the map review sessions, the availability of inpatient beds was cited as a major barrier to the last phase of the patient journey for admitted patients- the outflow of patients to inpatient wards. This is illustrated in the following extract from the head nurse.
 “The biggest bottleneck in transferring patients out of the department is the lack of beds on the ward. Another problem is the suitability of the beds. Patients have to be matched to a bed and ward based on their gender and diagnosis. Some patients require special monitoring because of their diagnosis so they require specific beds”… [Head nurse #1, transcript #3, map review session #3].

The lack of available inpatients beds and the subsequent delays in the transfer of patients out of the department contributed to boarding of patients in the ED. The presence of boarded patients may in turn exacerbate other factors. ED staff managed boarded patients if they deteriorated, as illustrated in the following extracts. 
At 1:32am patient E, a patient who was in the AED under the medical team, also crashed [deteriorated]… I asked the HO [house officer] how long patient E had been in the AED and he told me the patient registered at 1:42pm…12 hrs before... the AED team continued to actively resuscitate the patient. [Field notes 18, observational process mapping Level 1-3]
… a patient…under the care of one of the inpatient teams... was taken into the resuscitation room…the registrar had started CPR on the patient, while one HO [house officer] was managing the patient’s airway and another was pulling up medication. [Field notes 34, observational process mapping post layout changes, Level 4/Level 1-3].
Thus, the presence of the boarded patients increased the workload for the ED staff and the time taken to manage these boarded patients potentially delayed the patient journeys for new patients entering the ED. 
[bookmark: _Toc531455464][bookmark: _Toc532580392][bookmark: _Toc534998102]ED nursing staff levels 
A nursing shortage was observed to be a common occurrence in the emergency department. The inadequate number of nursing staff required for the ED to function resulted in existing nurses multitasking and doctors sharing nursing roles to counter the shortages and maintain patient flow. 
[bookmark: _Toc531455465][bookmark: _Toc532580393][bookmark: _Toc534996969][bookmark: _Toc534998103]Low levels of nursing staff affects nurse dependent steps in the patient process
Observations showed that there was a nursing shortage in the emergency department with some shifts, particularly the night shifts, functioning with half of the required number of nurses. One of the head nurses explained the shortage in the following conversation. 
…I was told that the AED required approximately 80 nurses in order to meet international guidelines of 1 nurse to 2 patients; however, the AED only had 29 nurses officially assigned. The head nurse told me that ideally, 14 nurses should be assigned to each shift but usually the morning and afternoon shifts averaged 12 nurses each while the night shifts had 6-7 nurses. Additionally, the head nurse stated that almost two-thirds of nursing staff were pool staff, that is, staff who worked extra shifts in their free time.  He also explained that there was a particular problem on night shifts with the nursing staff. The night shifts were commonly short staffed and at times AED nursing staff were shifted from the AED to the wards, if the wards were short staffed. [Head nurse #2, field notes 1, non-participant observations]
During the observation periods, the nursing shortage was apparent with the greatest shortage observed on the night shifts. This affected the assignment of nurses to the various ED areas, leaving some areas unstaffed at times, as identified in the following instances. 
There were 7 nurses on duty for the entire AED. As a result, there were no nurses assigned to the examination rooms in the critical area. [Field notes 4, non-participant observations]
There were only 6 nurses on the night shift. They were distributed as follows: 1 nurse assigned to report, 1 to resuscitation, 2 to the critical area, 1 to triage and 1 to share between MOT and Level 4. The nurse sharing between MOT and Level 4 was assigned to the MOT area and was meant to go across to Level 4 if the doctors needed medication. [Field notes 11, observational process mapping, MOT area]
The low levels of nursing staff affected steps in the process such as performance of triage investigations and administration of medication. The following extracts illustrate delays in those steps that occurred as result of limited nursing staff. 
The team leader went to see patient D…He looked around for the nurse... The team leader walked to MOT to ask the nurse to give the medication. The nurse came 15 minutes later… [Field notes 24, observational process mapping, Level 4] 
The HO [house officer] wanted a urine sample from the patient; the patient had to wait for a nurse to test the urine as there were no ENAs [enrolled nursing assistants] in the critical area and I observed only 3 nurses were currently working [Field notes 18, observational process mapping, Level 1-3]
…there was a shortage of nurses…only 4 nurses came to work… I observed that there were delays in triage patients getting ECGs. [Field notes 22, observational process mapping, Level 5]
In one map review session, the head nurse reported that a lack of nursing staff delayed steps at triage, as illustrated in the following extract.
…The head nurse said, “There are two ECG machines for the triage area but there isn’t enough staff available to use both”. [Head nurse #1, transcript #1, map review session #1]
Figure 21 is a section of the process map showing the additional steps created because of low nursing levels. 




Figure 21. Section of process map demonstrating effects of low nurse staff levels
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 The shortage of nursing staff also affected the transfer of patients out of the ED since a nurse was usually required to accompany patients. This is illustrated in the following extracts. 
At 8pm, I observed escorts moving patients to the main corridor to transfer them to the wards. However, a nurse was required to accompany patients but the escorts told me that only two nurses had come to work. They had to wait until a nurse was available to start transferring patients. [Field notes 27, observational process mapping, Level 4]
The head nurse said that nursing staff is usually a concern and many times the transfers are delayed because they were waiting on a nurse to accompany the patients. [Head nurse #1, transcript #3, map review session #3]
The lack of nursing staff resulted in nursing staff and doctors adjusting their roles to meet the demands of the department, as described in the following section. 
Staff multitask and share roles in order to compensate for nursing shortages
As a result of the nursing shortage, both nurses and doctors had to share roles to compensate for the lack of nurses. Nurses often had to multitask and work in several ED areas simultaneously. This in turn led to doctors sharing the role of nurses to compensate if a nurse was unavailable. Figure 21 demonstrates this. 
In one observation, the house officer assigned to the MOT area expressed his frustration with having to play the role of both doctor and nurse.
Just after 8pm, the MOT doctor came across to the critical area visibly upset and frustrated. I asked what happened. He said that he had no nurse in MOT. The evening nurse had left and the night nurse had not arrived as yet and there was no ENA. As a result, he was doing job of the doctor and the nurse- see, manage all the patients, and give medication (nebulisers to asthmatics)…. [Field notes 9, non-participant observations]
When nurses were multitasking such as working in two areas as described in the previous sub-section, the doctors shared the nursing role, performing vital signs and administering medication.  This was observed in the following instances. 
The house officer went to see… patient H…I saw him perform lying and standing BP [blood pressure] on the patient himself and asked him about this. He told me that yes, he could have asked the nurse but he didn’t know how long it would take for the nurse to come. [Field notes 24, observational process mapping, Level 4 area]
The Level 4 doctor also came to the critical area to get medication. He told me that there was no nurse in Level 4 because they were short staffed and the nurse was between MOT and Level 4. [Field notes 16, observational process mapping, Level 1-3 area]
It was reported that in one instance, in order for the patients to be transferred out of the department, a doctor shared nursing duties to allow the nurses to complete the transfer process. This is reported in the following extract. 
The registrar told me that on the previous shift there were only 4 nurses…she said…there were 14 admissions; a nurse was required to go with the transfers but because of the shortage, it was extremely difficult. …The registrar told me that in the end the nurse in charge had managed to get 8 patients transferred – by leaving no nurses in the critical area. She said the nurse in charge left the keys to the dangerous drugs cupboard with her so she could access medication while he and the other nurses transferred the patients. [Field notes 7, non-participant observations]
The multitasking by nurses and the sharing of nursing roles by doctors may have improved patient flow for the specific patient being attended to by the staff. However, these same actions by nurses and doctors may delay flow for other patients by increasing their waiting times since nurses were performing multiple jobs and doctors would be utilising additional time performing other jobs, time that could have been directed towards patient care and doctor dependent steps in the process. 
[bookmark: _Toc531455466][bookmark: _Toc532580394][bookmark: _Toc534998104]ED nursing staff roles, skill mix and skill use 
There were limitations in the tasks nurses were able to undertake and limited variation in the types of nursing roles amongst the registered nurses, which led to many activity steps in the process being dependent on doctors. Furthermore, those registered nurses with additional training were unable to utilize their skills because they performed administrative roles. However, within the overall nursing staff category there were a variety of auxiliary staff that supported the registered nurses in their nursing duties. 
[bookmark: _Toc531455467][bookmark: _Toc532580395][bookmark: _Toc534996971][bookmark: _Toc534998105]Limited nursing roles and skill use creates more doctor dependent steps
Nursing roles and skill use of the nursing staff appeared to influence patient flow as well. Observations revealed that the patient management, performance of clinical procedures and requesting of main investigations were limited to doctors. Informal conversations with head nurses provided further insight into nursing roles and skill use. One head nurse stated that increasing nursing skills would facilitate patient flow for patients by allowing doctors to focus on steps that required their skills. 
“If nurses were allowed to do an initial patient assessment, take blood, manage minor patients, particularly in Level 4 and MOT, this would greatly benefit patient flow…..it would give the doctor more time to manage other aspects of patient care. Nurses are under- utilised, there are those who would be motivated to do more.” [Head nurse #2, field notes 1, non-participant observations]
However, the low nursing levels was also considered a factor affecting the nursing roles and skill use. The head nurse qualified the above statement, saying:
 “Even if nurses were allowed to do more, the current numbers wouldn’t allow them to see patients because it would take away from the general nursing care required” [Head nurse #2, field notes 1, non-participant observations]
Additionally, those nurses who were trained to perform basic procedures were unable to do so because they were often placed in administrative roles and thus not given the opportunity to utilise their clinical skills.  One head nurse explained this difficulty in the following extract.
[the head nurse] explained that once nurses were trauma trained they could actually attend to patients which included placing an IV line, taking blood, taking a brief history and examination of the patient. However, the nurses usually only utilised some of these skills, such as placing an IV line, when in the resuscitation room…. In the AED there were 5 trauma trained nurses and these…acted as nurse in charge on a shift…since this role involved administrative duties, organization and patient care, these trauma trained nurses did not have the time to actually see and treat patients. [Head nurse #1, field notes 3, non-participant observations]
As a result of this limited nursing skill use, the activity steps in the patient’s process appeared to be skewed towards doctors. Since the doctors were the only staffing group able to attend to the patients this may hinder patient flow if their numbers were unable to match the demands of the department. If other staff members were trained, allowed to assess patients and perform procedures this would allow doctors to focus on other steps in the process or attend to other patients. 
The lack of nursing roles and skill use also appeared to affect the front loading of investigations at triage. Since the nurses were not able to request certain investigations or interpret ECGs, patients were not able to progress to the next activity step in the process until the triage doctor reviewed the patient. Since the triage doctor was not located in the same room as the nurse and was also attending to Level 5 patients, this led to delays in patient flow, as illustrated in the following extracts. 
She [the triage nurse] did request certain investigations such as ECG and urine/pregnancy tests but investigations that required a form to be filled out and a signature,eg. X-ray, could not be requested by the nurse. In these instances, I observed that the nurse would discuss the case with the doctor for him to request the x-ray. [Field notes 2, non-participant observations]
The nurse took the history, did the vital signs for the patient, and decided that the patient should be triaged to MOT. However, he wanted the doctor to review to decide if the patient needed an X-ray so that it could be done before the patient went to MOT. Only the doctor could write the request so the patient had to wait because the triage doctor was assessing other patients. [Field notes 20, observational process mapping, registration/triage/Level 5 area]
The fieldwork also showed that occasionally nurses would triage patients without the input of the triage doctor. This occasionally occurred during the day but was routine at night since there was no triage doctor on night shifts. Allowing the nurse to triage autonomously eliminated the step of waiting for the doctor to triage the patient.
RN 1 called patient A at 12:45pm. The patient was a walk-in. The RN took the patient’s history and vital signs and triaged the patient to level 4 at 12:50pm. [Field notes 22, observational process mapping, registration/triage/Level 5 area]
At 1:45am patient D presented with a laceration to his head. The triage nurse took a brief history and told the patient to register…. When he returned the nurse took the history and measured the patient’s vital signs. The nurse triaged the patient to MOT… [Field notes 21, observational process mapping, registration/triage/Level 5 area].
Within the nursing staff, there was a range of skills available to support the registered nurses. One group, the enrolled nursing assistants (ENA), indirectly facilitated patient flow by allowing nurses to perform other nursing duties. 
Patient C came directly to the ENA and complained of chest pain. The ENA sent her directly for an ECG … When the patient returned the triage nurse took her history while the ENA did her vital signs… [Field notes 19, observational process mapping, registration/triage/Level 5 area].
The skill mix within the nursing staff appeared to promote patient flow. Improving the skills of registered nurses may increase the workforce available to attend to patients. However, increasing nursing roles and skill use without addressing the low nursing staff levels may not promote patient flow if there are insufficient nurses to perform basic nursing duties.
[bookmark: _Toc531455468][bookmark: _Toc532580396][bookmark: _Toc534998106]ED non-clinical staff 
The auxiliary staffing groups, such as escorts, affected patient flow because the progress of the patient from one step to the next often depended on their availability. There was often conflict regarding which task should be prioritised. Doctors carried out tasks that escorts would normally be expected to undertake in order to allow patients to progress and maintain flow. 
[bookmark: _Toc531455469][bookmark: _Toc532580397][bookmark: _Toc534996973][bookmark: _Toc534998107]The multiple duties of escorts affects escort availability
Delays in obtaining radiological examinations such as X- rays and CT scans were observed. Escort duties included transporting patients for investigations and transferring patients to the wards.  Delays in escorts transporting patients for radiological examinations was observed to occur as a result of escorts transferring patients to the ward, as illustrated in the following extracts. 
This patient had been seen at 2pm and he [house officer] had requested a CXR [chest X-ray]. However, at 7.40pm the patient had not yet gotten the CXR. I asked him [house officer] if he knew why the patient had not yet gone for the X-ray. He said he didn’t know, he had asked the escorts multiple times to carry the patient… Eventually the patient was carried to X-ray at 8.10pm [Field notes 16, observational process mapping, Level 1-3 area]
The house officer who saw him [the patient] called the registrar because he needed an escort to carry the patient to CT but the escorts were in the process of transferring patients. [Field notes 16, observational process mapping, Level 1-3 area]
Although these duties promoted outflow for one group of patients (admissions), it also hindered flow for another (those currently undergoing assessment).
Doctors carried out escort tasks to facilitate steps in the process
Doctors also carried out escort tasks when needed. In the following extract, one senior doctor explained that when patients were being transferred to the wards, the doctors would sometimes carry out escort tasks in the ED in order to maintain good patient flow. 
The house officer…needed an escort to carry the patient to CT but the escorts were in the process of transferring patients. The registrar… told one of the escorts that the patient needed an urgent CT and to carry the patient immediately. I asked the registrar whether or not an escort was meant to stay behind in the AED when doing transfers. He said, “They don’t usually stay because the priority is to transfer the patients to the wards. If something is urgent I just pull one of them to stay back. We end up doing escort work when they are transferring but if the department is clear you can see patients faster” [Registrar#2, field notes 16, observational process mapping, Level 1-3 area]
Since there was the perception that decongesting the department enabled staff to see patients faster, it appeared that transferring patients out of the department was prioritized, which resulted in doctors performing escort roles in order to avoid the delay that occurred with obtaining radiological investigations and promote patient flow. These actions are illustrated in the following extracts.
… the patient required a CT scan… the escorts were transferring to the ward. He [senior house officer] decided to take the patient across himself rather than wait for the escorts. [Field notes 16, observational process mapping, Level 1-3]
… He [senior house officer] had just assessed a multiple trauma patient who needed an urgent CT scan. He told me…the escorts …were transferring patients to the ward…he could not wait…so he would take the patient himself. [Field notes 11, observational process mapping, MOT area]
The actions taken by the doctors in response to limited escorts may have promoted good patient flow for the specific patient being attended to but it is possible that these same actions would hinder flow for other patients by increasing their waiting times because doctors were not available to perform their own duties. 
[bookmark: _Toc531455470][bookmark: _Toc532580398][bookmark: _Toc534998108]External clinical staff and non-clinical departments
External clinical staff referred to doctors from inpatient teams to whom ED doctors referred patients. The external clinical staff influenced the progress of the patient because of the rate at which they reviewed patients as well as the clinical decisions made for the patient. Non- clinical departments referred to the main laboratory and radiology departments in the hospital. Delays in receiving reports from these departments delayed the patient journey. Doctors opted to perform non-clinical tasks in order to maintain patient flow.
[bookmark: _Toc531455471][bookmark: _Toc532580399][bookmark: _Toc534996975][bookmark: _Toc534998109]ED is dependent on external clinical staff for the outflow of patients
The flow of ED patients also depended on clinical staff outside the emergency department- the inpatient clinical doctors. ED doctors did not automatically admit patients to the inpatient wards. Rather, doctors from the inpatient teams would first assess and manage the patient in the ED, which appeared to prolong the length of time a patient spent in the ED.
In the following extracts, patients’ length of stay in the ED were prolonged because of delays in the inpatient doctors reviewing the patient.
The ED doctor told me that all the patients were currently under inpatient surgical teams and waiting for review. He said that the surgical doctors were in clinic and ward rounds so had not come to review patients as yet… [Field notes 5, non-participant observations]
…The patient had been referred to the on-call medical team at 2:15am- the POD [physician on duty] reviewed the patient at 5:45am. [Field notes 18, observational process mapping, Level 1-3]
The ED staff supported these observations during the map review sessions. Staff considered the wait for inpatient teams to review patients as the greatest delay in the patient journey. 
 “This is the biggest delay in the department- waiting for the specialty teams to review the patient” [SHO#16, transcript #4, map review session #4]. 
 “There is a hospital policy that the inpatient teams are supposed to be seen within 1 hour of referral but that does not happen.” [Head nurse #1, transcript #4, map review session]
The ED patient journey technically ended when the ED doctors made a disposition decision on the patient. However, since the patient journey was defined from the point of entry to the point of exit from the department, the inpatient teams influenced the steps taken after a referral disposition was made. As seen in the process map section below (figure 22), the steps affected included the patient waiting to be reviewed by the inpatient team, the patient waiting for a decision from the inpatient teams, and the transfer process as seen in the process map section below.
Figure 22. Section of process map demonstrating additional steps created by inpatient teams
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Thus after a referral disposition was made, there were five additional steps in the patient journey (excluding the transfer process) before the patient physically left the ED. 
[bookmark: _Toc531455472][bookmark: _Toc532580400][bookmark: _Toc534996976][bookmark: _Toc534998110]External non-clinical departments contribute to clinical decision making and progression of patients
Patient flow was also dependent on the radiology department. This was seen for the release of radiology reports for patients. There was a delay in obtaining these reports, which delayed decision making required for the progress of the patient to the next steps. 
The patient came to Level 4 around 9am after having the ultrasound done in the radiology department and did not get the ultrasound report until 1:00pm. The AED HO [house officer] walked to the radiology department to get the report. [Field notes 25, observational process mapping, Level 4 area]
The HO [house officer] decided to request a CT scan for the patient. She called the radiologist at 3:10am to approve the CT… [the patient] went to the radiology department at 3:25am... the patient waited for the CT report, which was not released before I left at 6:00am. [Field notes 26, observational process mapping, Level 4]
Doctors opted to perform non-clinical tasks to reduce delays in the process
Doctors attempted to promote patient flow by reducing the amount of time patients spent waiting for results by collecting results themselves. This involved the doctor leaving the ED and walking to the radiology department to collect reports. This is illustrated in the following extracts.
The team leader was also waiting for a CT report for one of her patients. She told me she was going to walk down to the radiology department to see if any reports were available. [Field notes 16, observational process mapping Level 1-3]
…Another HO [house officer] was also waiting on a CT report for a patient that was handed over to her at 10:00pm. At 5.26 am, one HO walked across to the radiology department to enquire about the reports. When he returned, he said the radiology HO was now writing the reports. The HO called the radiology department at 5.45am. The reports were ready so the HO walked back to radiology to collect them. [Field notes 18, observational process mapping, Level 1-3]
It was unclear if there was a specific person responsible for collecting these reports. One house officer explained that she preferred to collect reports herself because she was able to communicate with the radiology doctor if needed, thus highlighting the benefit of doctors performing the non-clinical task.
… I asked if there was anyone else who could go. She [senior house officer] said not really and explained that sometimes she preferred to go herself because someone else would simply check the reports folder and if it was empty they would leave but as a doctor if the reports folder was empty she could go to the radiology residents room and enquire about outstanding reports. She thought these were benefits to the doctor going herself [SHO#4, field notes 8, nonparticipant observations, MOT]. 
Of note, this subtheme highlights the fact that there was no mechanism in place to alert doctors when test results were ready. Thus, doctors either called the various departments or walked directly to the department to determine if results were available. This again, results in additional time taken away from performing clinical duties for the patient.
[bookmark: _Toc531455473][bookmark: _Toc532580401][bookmark: _Toc534998111]Chapter summary 
The factors that affect patient flow have been presented in this chapter. A summary of the findings is presented in the figure 23. 
Figure 23. Summary of factors influencing ED patient flow
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This chapter provided an understanding of the factors that influence patient flow in the ED. In the following chapter what steps or aspects of the patient flow process is considered valuable or wasteful is explored. 















[bookmark: _Toc531455474][bookmark: _Toc532580402][bookmark: _Toc534998112]CHAPTER 9 EXPLORING VALUE AND WASTE IN THE ED PATIENT FLOW PROCESS

This chapter presents the findings related to exploring and understanding which aspects of the patient flow process were considered valuable and wasteful to both doctors and patients. The views of patients and doctors are integrated under each theme and subtheme. The conceptual approach taken to exploring value and waste was based on the lean thinking ideas of value and waste in that value is anything that benefits the patient while waste is anything that does not benefit the patient. 
[bookmark: _Toc531455475][bookmark: _Toc532580403][bookmark: _Toc534998113]Where is there value in the patient flow process? 
In exploring value, two main themes emerged from the data. There was value in aspects of the patient flow process if:
1. There was an improvement in the patient’s health or experience
2. There was an exchange of knowledge or information (knowledge or information was provided or gained in the process)

Although the two themes are presented separately, each theme influences the other. Doctors may use the information provided in the patient’s process to improve the patient’s health and the information gained by patients from their visit may contribute to their overall experience. 
In analysing and interpreting the data, the themes and sub themes appeared to align with two dimensions of value from the framework developed by Young and McClean (Chapter 2 Section 2.5.2.1). The two value dimensions were clinical value (best clinical health outcome for the patient) and experiential value (experiences of care). Overall, each value dimension ultimately led to something that benefited the patient, which aligns with the lean thinking concept of value. 
[bookmark: _Toc531455476][bookmark: _Toc532580404][bookmark: _Toc534996980][bookmark: _Toc534998114]Value is seen if there is an improvement in the patient’s health or experience
In this theme, there was value if a step or aspect of the patient’s process positively contributed to the patient’s health or experience in the emergency department. The perspectives of both doctors and patients contributed to this theme but doctors identified specific steps in the patient’s process that directly contributed to an improvement in the patient’s health whereas patients identified aspects of the process that improved their general experience in the emergency department. 
Doctors identified specific steps such as the direct medical treatment of the patient, accessibility to the appropriate areas in the ED to manage the patient, use of trolleys and referrals to inpatient teams. Patients identified comfort during their visit as a valuable aspect in their journey, a factor that may contribute to their general experience. The steps identified by the doctors may be categorised as clinical value while those based on the patient perspective may be considered experiential value. However, the theme itself aligns with the lean thinking concept of value, that value is anything that benefits the patient.
Medical treatment of the patient addresses the patient’s symptoms
Doctors identified the direct medical treatment of the patient as a valuable step in the patient’s process. Treatment referred to that which could alleviate the patients’ symptoms, intermediary treatment or definitive treatment of the specific condition. This step appeared to be valuable if it addressed the patients’ complaints/alleviated discomfort and/or was the definitive treatment for the patient and/or led to a disposition decision. Any of these factors may contribute to an improvement in the patient’s health or experience. 
…"giving the patient antibiotics was very valuable because it's the mainstay of his treatment. Once the patient receives the antibiotics it doesn't really matter what time surgery [referring to the surgical house officer] comes- the patient has already received his definitive management" [SHO # 1, patient #5, transcript #1, MOT]
 A commonly mentioned form of treatment by doctors was pain management. Doctors identified this as valuable because it relieved the patient’s discomfort and/or was the mainstay of management.
... He [senior house officer] felt these steps were useful because….the treatment provided the patient with pain relief, making him more comfortable. [SHO# 9, patient #1, transcript #7, Level 1-3]
He [registrar] told me he considered the patient receiving pain medication …. useful for the patient. I asked why and he said, "The patient presented with a painful crisis as a result of her sickle cell disease so pain medication is the main part of her treatment". [Registrar #1, patient #1, transcript#1, Level 1-3]
Treatment steps were also valuable if they led to a disposition decision for the patient, as illustrated in the following extract.
	…she [senior house officer] felt that the treatment step was the most useful because the patient’s symptoms were alleviated and she was able to discharge him. [SHO# 7, patient #1, transcript #4, Level 4]
From this last extract, it may be inferred that this step of treating the patient also provided value because it allowed the patient to progress to the next step in the patient journey, thus promoting good patient flow.
Placing patients on trolleys provides physical comfort and indirect treatment for the patient
Both doctors and patients identified the use of trolleys as a valuable part of the patient’s process. It was observed that patients were not automatically placed on trolleys when being seen by doctors. Doctors considered the use of trolleys valuable if the trolley formed part of the management plan as an indirect form of treatment.  This is illustrated in the following extracts. A senior house officer assessed a patient with an infection in his leg and thought the trolley was useful to provide elevation of the limb as part of the management of the patient. The utilisation of trolleys was a useful part of the management plan for cardiac patients to provide monitoring in a safe environment. 
I asked if she [senior house officer] thought a trolley would have been useful for the patient. She said yes because he needed to elevate his leg [SHO#10, patient#3, transcript #8, MOT]
He [senior house officer] also said that placing the patient on a trolley in the critical bay was useful because this patient was actively having chest pain and it was unsafe to have him sitting and not monitored.(referring to cardiac monitoring) [SHO#3, patient #9, transcript#1, Level 1-3]
Doctors also identified the use of a trolley as a valuable part of the patient’s process for providing physical comfort for the patient, regardless of clinical need. However, it appeared that the disposition of the patient influenced this value. Trolleys were primarily utilised for those patients who were referred to inpatient teams, presumably because these patients would have longer lengths of stay in the emergency department and therefore their comfort was important. 
In the following account, the registrar attended to a patient with sickle cell disease who he opted to refer to the inpatient team. He felt that the trolley was useful since the patient was being referred. Given the organisation of the ED and based on the observational process mapping, referring the patient to the inpatient doctor meant that the patient would remain in the ED until assessed by the inpatient team and transferred to the ward, which could take a long time. 
 He told me he considered… being placed on a trolley as useful for the patient…. He also planned to refer the patient to an inpatient team and therefore felt the trolley was useful because she was not going home [Registrar #1, patient #1, transcript #1, Level 1-3]
Another registrar expressed a similar opinion, relating the value of the trolley to the patient’s disposition. In this extract, the patient was initially on a chair since the original plan was to discharge the patient. However, once the decision was made to refer the patient to the inpatient team, then the trolley became valuable in order to provide comfort for the patient. 
I then asked her [registrar] if she thought placing the patient on a trolley was useful (this patient was not on trolley). She told me “Yes I think it is useful because the patient should be comfortable. Normally I will try to arrange a trolley for patients but this time the house officer had planned to discharge the patient. Only when he reviewed with me did I decide to refer so I had not yet arranged anything.” [Registrar #4, patient#1, transcript 6, Level 1-3]
For patients, the value of a trolley was related to their experience in the ED with the value directly related to physical comfort in the ED during their visit, similar to the doctors’ perspectives. The value of the trolley to provide comfort appeared to be related to how the patient felt at the time of presentation. Patients who felt unwell considered trolleys valuable for providing comfort while they waited. In the following extract, an elderly patient, who presented with dizziness, was originally on a chair. The trolley was considered valuable because she felt unwell and she wanted to be comfortable.
I asked what they [patient relatives] thought about the patient having to wait on a chair. They told me that they were not happy about that because she was dizzy and weak and preferred if she was on a bed so she could be more comfortable [Patient #2, transcript #8, Level 1-3]
Other patients preferred not to be placed on a trolley if they were not feeling unwell, suggesting that patients did not have an expectation or desire to be placed on a trolley if it was not necessary.  It seemed that the value of the trolley in providing comfort was at the time of need but the trolley became less necessary once it was no longer required to provide that comfort. This is illustrated in the following extracts. 
I asked if being placed on a trolley was something he [the patient] considered useful. He said, “When I came I was feeling dizzy so I preferred to be on a bed. But now I feel better so I prefer to sit or go outside to breeze out [get fresh air]”. [Patient #4, transcript #6, Level 4]
I asked what he [the patient] thought about being treated on a chair. He said that he didn’t mind because he was feeling better; however, when he initially presented he felt unwell and would have preferred to be on a bed at that point (rather than lying down on the chairs). [Patient #3, transcript #14, Level 4].
Similar to the doctor’s perspective, patients also related the value of the trolley to their disposition decision, with trolleys becoming more valuable the longer the patient had to stay in the emergency department. Although the underlying reason was still related to comfort, it appeared that the trolley became more worthwhile to the patient if the patient was being admitted to the wards and would likely remain in the ED for a longer period of time. However, again, patients did not appear to have an expectation or desire to be on the trolley unless it was necessary. 
I then asked how he [patient’s relative] felt when he [the patient] initially presented and was waiting on a chair in the waiting room. The patient’s relative told me that he didn’t mind because it was only his [the patient’s] hand that was the complaint but now that he knew that the patient was being admitted being on the bed [trolley] was useful because he wanted the patient to be comfortable.[Patient #6, transcript #3, Level 1-3]
He [the patient] told me that he had had previous experiences of being in this emergency department and having to sleep on the chairs.  He said, "At this point now I know they admitting me, being on a bed [trolley] is important because I know it will take long to go to the ward and I just want to be comfortable". [Patient #5, transcript #1, MOT]
However, in one case, the disposition decision of being admitted to the ward did not affect the perceived value of the trolley to the patient. In this case, it appeared that the trolley was not as valuable as being transferred to the ward and the value of the trolley was overshadowed by the waiting period to be transferred to the ward. This may be related to the idea of sacrifice in that patients may trade being placed on a trolley for a faster ward transfer.
I asked what he [patient] thought about waiting on a chair. He said he did not mind sitting on a chair because he felt he was not unwell enough to require a bed. I asked if the bed would become more valuable to him the longer he had to wait. He said "No, it doesn't matter whether I'm on a bed or not. I still have to wait".  [Patient #4, transcript #9, MOT]
In the data related to this theme, all the patients who were placed on trolleys as part of the management plan were referred to inpatient teams for further care. Therefore, from the perspectives of both patients and doctors, it may be inferred that the value of the trolley was mostly for physical comfort for those patients who had prolonged lengths of stay in the emergency department after being attended to by the ED doctor. It also appeared that patients did not have an expectation or desire to be placed on trolleys if they did not consider it necessary. Thus, the factors that appeared to contribute to the value of the trolley were related to the patient’s symptoms at presentation, the disposition decision and by extension the length of ED stay. 
Accessibility and availability of resources enhanced the effectiveness of steps
This subtheme was based on the doctors’ perspective and specifically referred to accessing the resuscitation room. Doctors considered ‘getting the patient to resus’ or ‘taking the patient to resus’ as a valuable part of the process. 
“The second useful step was getting the patient into the resus room so that treatment could be started.” [Registrar #2, patient #2, transcript #2, Level 1]
They also identified the availability of support staff such as nurses and escorts as a valuable aspect of the patient’s process, although this too was in reference to the resuscitation room. This suggests that the value of accessing the resuscitation room was related to the availability of support staff in the resuscitation room. 
Doctors considered the availability of support staff valuable because critically ill patients were able to access the resuscitation room quickly or access investigations faster than if they were not in the resuscitation room.   
… “It was good that an escort was present when he [the patient] had the seizure because they [the escort] was able to take the patient to resus immediately. Taking him to resus was useful because a nurse was present so everything was done quickly” [Registrar#4, patient #6, transcript #6, Level 1]
She [junior house officer] told me that taking the patient to the resus room was useful because she was able to manage the patient quickly and get all the investigations done quickly including ECG and CXR. She said if the patient was on the corridor she would still be waiting to get those things done.  [Junior HO#1, patient #6, transcript #6, Level 1]
The value of support staff was also identified when critically ill patients were transported for investigations outside of the ED. Doctors stated that the availability of the escort support staff was valuable because it contributed to the progression of the patients. 
 "…. It was also useful that the escorts were present because they took the patient to the radiology department for a CT brain immediately so the patient did not have to wait …”  [Junior HO #1, patient #3, transcript#6, Level 1]
A consultant elaborated on this availability of support staff and further qualified this by adding that the value was not only related to the availability of staff but the availability of staff who were familiar with the department. 
He [the consultant] said it was useful to have the right person in the resuscitation room. I asked him to explain what he meant by this. He said having a nurse who was familiar with the organisation or lack of organisation of the room was useful because that person was able to locate equipment quickly. [Consultant #4, transcript #21]
This theme may be related to the use of ED areas to facilitate flow (section 8.2.2). In that theme, staff utilised the resuscitation room for certain procedures in order to reduce delays in the patient process. It may be inferred that the valuable aspect of the area was related to the availability of resources to manage a patient, allowing doctors to quickly accomplish tasks, reduce delays in the patient journey and facilitate the flow of patients. Although this theme specifically referred to the resuscitation room, the reasons contributing to the value of the area may be extrapolated to other ED areas. This suggests that any resource- abundant ED area is likely to be valuable to staff. 
Referral to inpatient teams allows for continued patient care
ED doctors identified their patient referrals to inpatient teams as a valuable step in the patient’s process. They considered this step valuable because the inpatient teams provided either definitive management or continuity of care for the patient, thus contributing to improving the patient’s health. The value in this step is seen in providing care for the patient that may be considered beyond the scope of emergency care. 
He [house officer] referred the patient to one of the inpatient teams. I asked if he thought this was a useful step and he said yes because it ensured continuity of care and the inpatient doctors could “fine tune and adjust care for the patient.” [SHO#1, patient #8, transcript #2, Level 1]
He also thought the referral to the surgical team was useful since they would be providing definitive care [Junior HO #2, patient #2, transcript #5, Level 4]
Although, the emergency doctors considered referrals to inpatient teams as valuable, the perspective of the doctors from the inpatient teams should also be considered in determining value. This is briefly explored in the following subtheme.
Inpatient referral is valuable if the patient is admitted or requires further intervention
This subtheme was developed based on the views of doctors from the inpatient teams. These doctors were asked about the value or usefulness of the referral made by the ED doctors. As a result of the length of time taken by inpatient doctors to review ED patients, only a small number of doctors were interviewed. 
It appeared that doctors from the inpatient teams viewed referrals as useful if they determined that the patient required admission or the patient required further intervention that were outside the scope of ED care. The following extracts are from inpatient doctors from internal medicine and general surgery.
I spoke with the house officer from the internal medicine team who saw the patient. I asked her if she thought it was a useful referral. She told me “I think it is a valid referral. The patient had a urinary tract infection and a stroke. She doesn’t need admission for the infection but we would admit her for the stroke.” [Inpatient HO #4, patient #2, transcript #8, Level 1-3]
.. I asked him [surgical house officer] if he thought it was a useful or appropriate referral. He told me he thought it was a useful referral. I asked why he thought it was useful since he discharged the patient. He said because he did drain an abscess but didn’t think she needed a ward admission. [Inpatient HO #6, patient #3 transcript#9, MOT]
Summary of value in theme 1: medical treatment, accessibility/ availability of support staff and referrals to inpatient teams were identified as having clinical value. The use of trolleys contributed to the medical management of the patient and provided comfort to the patient. Therefore, it appeared to provide both clinical and experiential value. 
[bookmark: _Toc531455477][bookmark: _Toc532580405][bookmark: _Toc534996981][bookmark: _Toc534998115]Value is seen if there is an exchange of knowledge or information in the patient process
Steps in the patient process that provided information enabling the patient to proceed and ultimately lead to a disposition decision were considered valuable to doctors. Patients identified aspects of the process as valuable if they gained information from the visit. Patients valued ‘being seen by the doctor’ since they obtained information on what was the cause of their complaints. This was expressed in the form of ‘knowing what was wrong’.
Measurement of vital signs at triage provides information on patient stability
One of the first steps in the patient flow process considered as providing information to doctors was the measurement of vital signs taken at triage. Obtaining vital signs was valuable to doctors because it provided information on the stability of the patient at the point of entry to the ED, which contributed to the prioritisation of patients. 
“…The vital signs done in triage were useful because I was able to determine the severity of the patient’s illness based on that…” [SHO #5, patient #6, transcript #2, MOT]
 “Getting a full set of vitals at triage was useful because I was able to see that this patient was hypotensive and tachycardic and therefore not well. Getting the vitals at triage clues you in to what is happening with the patient”. [SHO #1, patient #1, transcript #3, Level 1-3]
In the following extract, the measurement of vital signs at triage was not performed and the doctor thought it would have been valuable to the patient’s process had it been done because it would have provided information that influenced the management and prioritisation of the patient. 
“….there were incomplete vital signs done at triage. No blood pressure was done and the patient turned out to be hypotensive.” [SHO #14, patient #2, transcript #4, Level 1]
Front loading of investigations at triage eliminates steps in the main ED
Front loading of investigations refers to obtaining or requesting certain investigations for the patient at the point of triage. Doctors identified this as a valuable step in the patient process because it eliminated steps once the patient entered the main ED, saved the doctor and patient time in the process and provided necessary information in an organised manner. Investigations commonly requested were ECGs, urine tests and x-rays.
I asked the house officer which parts of the process she thought were useful or added value to the patient’s journey. She said, “The patient had had a urine test done at triage which is useful because it was one less thing for him to do and one less delay when I see him…”[SHO#10, patient #5, transcript #6, Level 4]
He [senior house officer] told me that the most useful part of the process was the fact that the patient had been sent for the X-ray at triage and therefore came to MOT with the X-ray already done. He said that this was useful because he it saved time when he assessed the patient... [SHO#6, patient #2, transcript # 10]
The most commonly mentioned valuable investigation was the ECG, performed for those patients presenting with chest pain. This investigation was thought to be valuable because in most cases it provided definitive information that determined the next step for the patient.
..he [senior house officer] felt that getting the ECG was the most useful step in the process for the patient because it directed the next steps for the patient in terms of the treatment- identifying a STEMI or not. [SHO#3, patient #8, transcript #1, Level 1-3]
 “The ECG was a useful step because it was the deciding factor whether or not to refer the patient.” [Registrar #4, patient #1, transcript #6, Level 1-3]
This theme was also identified as a factor that facilitated patient flow because it reduced the number of steps taken by patients once in the main ED (Chapter 8, section 8.1.2). Thus, it may be inferred that the value in the front loading of investigations was related to early decision-making and patient flow. 
Doctors’ assessment allows the patient to progress to the next step in the process
Doctors identified their own initial assessment of the patient, that is, the history and physical examination of the patient, as a valuable step in the patient’s process. Doctors thought this step was valuable because it provided information that contributed and/or determined the next steps in the patient process such as diagnosis, treatment and disposition of the patient. 
In the following extracts, the doctors identified their clinical assessment as value adding because they gained information from the patient that supported the next steps in the patient’s process. 
  “…. the history and examination is also useful because this will tell you what exactly is going on with the patient and can direct your management plan.” [SHO #10, patient #4, transcript #6, Level 4]
 “The history from the patient was key because he was able to tell us exactly what happened and provided his own recordings.” [Registrar #4, patient #1, transcript # 6, Level 1-3]
It may be inferred that the clinical patient assessment was value-adding because the information gained by doctors likely directed other valuable steps in the patient’s process such as medical treatment and use of trolleys and would have led to what patient’s valued in the process, that is determining what was responsible for their complaints (section 9.1.2.7)
Review of patients by senior doctors contributed to decision making
For doctors, the review of patients by senior doctors, such as registrars or consultants, was thought to be valuable in the patient flow process. This senior review involved senior doctors assessing the patient themselves, performing procedures or verbally discussing the patient with the junior doctor. Often times the senior review occurred towards the end of the ED patient journey and thus the value was found if the information contributed to a disposition decision for the patient. 
 It appeared that junior doctors expected senior doctors to either confirm their own clinical decision- making or provide guidance or expertise that would lead to a clinical decision. This would be accomplished by utilising information already obtained or obtaining further information that would contribute to the clinical decision-making process leading to a disposition decision ultimately allowing the patient to progress in his/her journey. If this expectation was not met, then the contribution of the senior doctor was seen as less valuable. 
In the following account, the assessment of a patient by a senior doctor confirmed the decision to refer the patient to the inpatient doctor for further management and thus the senior review was deemed valuable.
 "Well I [junior house officer] tried to treat the patient [reducing the hernia] first but it was unsuccessful. So I reviewed with the registrar who also tried to reduce the hernia but he wasn't able to either. So the senior review was a useful step because a second person tried to treat the patient and didn't get through so now I confirmed that the patient should be referred to surgery".[Junior HO#1, patient #1, transcript #5, Level 4]
A senior house officer discussed a patient with the senior doctor to confirm that she could discharge the patient. After discussions with the senior doctor, the disposition decision was altered from discharge to referral to the inpatient team. The house officer thought this review was valuable because it provided additional information that she had not considered which ultimately affected the disposition decision for the patient.
… I then asked the house officer if she thought reviewing with the registrar was a useful step in the process. She said, “Yes because the registrar had picked up other points she had not considered and had changed the management plan from a potential discharge to an immediate referral.” [SHO#6, patient #4, transcript #6, Level 4]
In one instance, the initial discussion of a patient with a senior doctor was not thought to be useful because the inability of a senior doctor to provide a disposition decision for a patient resulted in a delay in the patient flow process.  Only when the disposition decision was made did the house officer consider the review with the senior doctor valuable. Again, the value of the senior review appeared to be in the ability of the senior doctor to make a disposition decision. This is illustrated in the following account.
He [senior house officer] told me that the review was not useful because the registrar did not provide a solution to the disposition problem for the patient... The HO [house officer] decided to discuss again with the registrar. This time the registrar called the on-call medical registrar and discussed the case. The on-call medical registrar eventually accepted the patient. I asked the HO [house officer] what he thought about the second senior review. He told me it was now useful because now a disposition decision had been made. [SHO#8, patient #4, transcript #9, MOT]
One consultant identified several factors that he felt produced value in the senior review. These included supporting decision making by junior doctors, providing expertise and providing credibility in decisions made by emergency department staff. 
I asked him about his role as a senior doctor and if he thought it was valuable... He said his role as consultant was to support the decisions made by his registrars, to provide expertise in performing certain procedures. He also said that it was also very valuable to have a consultant review because their [the consultant] opinions may be considered more credible than the juniors and thus specialties were less likely to resist referrals if the consultant was involved. [Consultant #4, transcript #21]
Overall, the senior review may be considered valuable because it provided information that supported clinical decision-making and ultimately promoted flow of the patient. 
Useful waiting- making the most of waiting periods
Although not frequently mentioned, a few doctors thought that long waiting times to be seen were valuable for some patients. The long waiting times to be seen by ED doctors were incorporated into the clinical management of these patients and used as observation periods, as illustrated in the following extracts.  These waiting periods may be viewed as a period to gather information about the patient that would lead to a disposition decision. This form of waiting may be referred to as ‘useful waiting’ because it appeared that there was indirect activity related to the patient even though it may not be readily obvious to the patient. This view is illustrated in the following account.
… I asked what he [senior house officer] thought about the waiting time for the patient to be seen- she had waited 4 hours. He told me that although the patient waited 4 hours to be seen, the doctors had been informed about her and were aware of her complaint. He felt that although the waiting could be seen as waste he viewed the waiting as an observation period for the patient. [SHO#1, patient #5, transcript #2, Level 1-3]
Another doctor thought the long waiting time for a patient to be seen was useful to the patient because the waiting period also functioned as an observation period to determine if medication the patient had taken had resolved her symptoms. Thus by the time the patient was assessed, the doctor was able to discharge her. This is illustrated in the following extract.
 "….Before she [the patient] came here, she had taken pain medication for her headaches. She waited 4 hours to be seen and that could be a waste, but by the time I saw her she already had pain relief so the waiting was actually beneficial for her….”  [SHO#6, patient #3, transcript #3, Level 4]
One patient presented with a minor head injury and had a long waiting time to be seen by the doctors. Even in this case, the doctors thought there was value in the long waiting period since it was used as an observation period for the patient. 
… "That [the waiting time to be seen] was very long and although that may be a waste normally for these minor head injury patients we would observe for a 12 hour period. We didn't do that for the patient because the waiting time to be seen by me together with the period after he was seen could be considered an observation period. So the waiting time was beneficial to the patient". [SHO#9, patient #1, transcript #8, Level 1-3]
Other doctors had opposing views on this idea of ‘useful waiting’. Doctors felt that the waiting period could not truly be used as an observation period if there was no one physically observing the patients, as illustrated below.
I asked one of the doctors if she thought there was any value in using the waiting to be seen times as observation periods. She said, “That [waiting to be seen] would only be useful if someone was actually observing the patient but most times the patient is in a room alone. There is no time point for comparison.” [SHO #15, transcript #19]
 Another doctor did not think that any ‘waiting to be seen’ was useful and expressed difficulty in accepting the ‘useful waiting’ as an observation period if the patient had not been seen as yet and therefore had no working diagnosis for which the patient was being observed. This is illustrated in the following extract.
I asked another SHO [senior house officer] if he thought waiting to be seen periods could be useful. He said, “No that can’t be useful. I haven’t seen the patient as yet so I don’t have a diagnosis and there is no reason to observe the patient.” [SHO #2, transcript #20]
From the above extracts it may be inferred that this ‘useful waiting’ was not an intentional waiting period incorporated into the patient’s journey and thus was not likely to be immediately noticed as a valuable part of the journey. Rather, it was a retrospective value that may only be identified for a specific subset of patients, possibly non-urgent patients who did not require an active intervention and for whom an observation period may have been required as part of the clinical management plan after the patient was assessed by the doctor. 
The idea of value and waste was also discussed in the map review sessions. A consultant identified one way in which waiting periods could be useful, stating that if senior review occurred in the waiting period between patient assessment by the house officer and the next step, it may eliminate unnecessary investigations. It may be inferred that utilising this waiting period for senior review may promote earlier decision making thus reducing steps in the patient’s process. The consultant’s perspective is illustrated in the following extract.
… The consultant then said that sometimes while the patient was waiting to go for an investigation, the house officer would review with a senior doctor who may decide that the investigation was not necessary and make a decision on the patient. The consultant thought that this was therefore useful since the patient did not have to wait for an unnecessary test. [Consultant #5, transcript #2, map review session #2]
However, this method of creating useful waiting was limited to waiting periods after the primary doctor assessed the patient. In another map review session, a head nurse also suggested that waiting periods could become useful if nursing staff reviewed patients for signs of deterioration and repeated vital signs. This is illustrated in the following extract. This form of ‘useful waiting’ could be incorporated into all waiting periods including waiting to be seen.  
The head nurse said that while patients were waiting to be seen or reviewed, they should have their vital signs repeated to check for any signs of deterioration while waiting. [Head nurse #1, transcript #4, map review session #4]
In the latter two extracts, using the waiting period as an opportunity for senior review suggests that a senior review for patients for whom a disposition decision has not been immediately made may be valuable since it potentially eliminates unnecessary steps and should be incorporated into the patient process rather than seen as an opportunistic activity. Similarly, using waiting periods to reassess the vital signs of patients may also be considered a routine part of the patient process. Thus, the potential value of waiting may occur if there is direct activity with the patient. 
Communication and information transfer supports decision making and enhances the patient experience
Doctors frequently cited various modes of communication as a valuable part of the patient’s process. Communication included verbal communication amongst ED staff members, verbal communication with staff from district emergency departments and written communication in the form of referral letters from other emergency departments or private health care providers as well as discharge papers that patients brought with them to the ED. 
The various forms of communication resulted in a transfer of information to the doctors that then informed their clinical decision-making which enabled patients to progress through the steps in their journeys. Doctors considered referral letters and discharge papers valuable because they contained information that directed and accelerated the patient flow process. Referral letters were valuable in providing information that supported a diagnosis but also expedited the inpatient referral process, all of which promoted good patient flow.
“The patient was referred from an interventional cardiologist who witnessed her syncopal episodes. This referral letter was very useful because it came from the cardiology specialist and confirmed the patient’s history….The referral letter from the cardiologist also made the referral easier because he is also a consultant in the hospital.” [SHO#8, patient #4, transcript #4, Level 1-3]
She [registrar] also said that the referral letter from the health centre was useful because it had documented vital signs that were different to those in the AED, which also supported the diagnosis [Registrar # 4, patient #1, transcript # 6, Level 1-3]
Patients also identified communication as a valuable aspect of the patient process. Patients valued communication, in the form of information sharing, with the doctors and it appeared that a lack of communication between patients and ED staff affected the patient’s ability to tolerate long waiting times, which potentially affected their ability to find value in the visit. This is seen in the following accounts by patients.
She [the patient] said … the wait was worthwhile because the doctor had explained everything to them about what was happening with the patient and why they were waiting [Patient #1, transcript #8, Level 1-3]
…She [the patient] expressed dissatisfaction with the waiting time (7 hours) stating that it was too long. She said no one communicated with her as to why she was waiting so long [Patient # 3, transcript #12, Level 4].
This aspect of the process, the communication and exchange of information amongst doctors and with patients may also be valuable because it in turn provides patients with information they consider valuable, that is, ‘knowing what is wrong’ as discussed in the next theme. 
‘Being seen by the doctor’ provides information to the patient (‘knowing what is wrong’)
Patients cited ‘being seen by the doctor’ and determining what was the reason for their complaints (‘knowing what was wrong’) as being a valuable aspect of the patient journey. The phrase ‘being seen by the doctor’ often encompassed several steps in the patient journey such as clinical assessment, treatment and diagnosis. 
She [the patient] told me that being seen by the doctor and receiving an explanation about what was happening with her foot were the useful steps for her because as a diabetic her foot was her major concern. [Patient #6, transcript #1, MOT]
"The most important part was seeing the doctor because the doctor would determine the next steps for me." I asked if getting a diagnosis/treatment was also useful. He said, "Yeah it is but I think that it's part of being seen by the doctor."  [Patient #9, transcript #1, Level 1-3]
Patients included both the emergency doctors as well as non-emergency doctors as providing information on determining what was wrong. The value in ‘being seen by the doctor’ from the inpatient doctor appeared to be related to these doctors providing continued care or definitive management for the patient. 
I asked if he [the patient] thought it was useful being seen by both sets of doctors. He said, “Yes because the emergency doctors can only manage to a point and then the surgical doctors need to take over to complete management” [Patient #6, transcript #3, Level 1-3].
He told me it [the visit] was worthwhile because he was seen and assessed by the doctor; however, he thought that the most useful step would be being seen by the renal team since they would provide the definitive management. [Patient #4, transcript #9, MOT]
On occasion, patients could not find value in their visits to the ED until they knew what was wrong. For these patients, the diagnosis or ‘knowing what was wrong’ was the most valuable part of the process and without this information it was difficult to find value in the overall visit. 
I spoke with the patient about her visit to the AED and asked if it was worthwhile to her. She said it was useful being seen and given pain medication but she still didn’t know what was wrong, why she was getting pain and therefore could not yet say it the visit was worthwhile. [Patient #3, transcript #12, Level 4]
He [patient’s relative] told me he was satisfied with the experience so far but could not say it was worthwhile until he knew what exactly was wrong with his relative. He told me that the worthwhile part of the process was to get a diagnosis and since this was not provided by the AED he couldn’t say, the visit was worthwhile. He said that getting the clinic appointment was useful but the end point was to get the diagnosis, which would be provided in the clinic [Patient #3, transcript #7, MOT]
Less frequently, patients also found value in knowing what was not wrong with them or being reassured about their condition. In the following extract, getting the CT scan was valuable to the patient because of the negative result.
 She [patient’s daughter] told me that it was… worthwhile to them because the patient got the CT scan and report and was discharged. [Patient #1, transcript #8, Level 1-3]
In the following extract, the patient still found her visit valuable although no interventions were  performed and she was discharged after a quick examination by the doctor. It may be inferred that the value was found in reassurance of her condition. 
She [the patient] thought the visit was worthwhile because she wanted to be seen by the doctor to make sure everything was ok…She told me, “I went to the health centre last week and they sent me to the outpatient clinic but I didn’t like how my foot was looking yesterday so I came today to make sure it was ok.” [Patient #4, transcript #10, MOT]
The following patient also found value in his visit although no diagnosis was given. The value was found in the follow-up care provided.
He [the patient] said seeing the doctor was worthwhile because he wanted to know what was wrong. He said that although he did not get a diagnosis the doctor had referred to him to the surgical outpatient clinic and explained that further investigations would be performed there to get the diagnosis. He thought this aspect was also useful. [Patient #1, transcript #14, MOT]

In this theme, the value was obtained in the exchange of information between doctors and patients as well as that obtained by doctors directly from specific steps in the process such as investigations or other aspects of the process that communicate information to the doctor about the patient. It appeared that the steps valued by doctors enabled them to gain information that eventually led the doctor to produce something deemed valuable by the patient, that is, information related to knowing what was wrong with the patient or in some cases, what was not wrong. 
Summary of value in theme 2: The measurement of vital signs at triage, the front loading of investigations, patient assessment, senior review, communication with staff and useful waiting were all identified as valuable parts in the process that provided clinical information to promote good patient flow. These aspects in the process aligned with clinical value.  Patients identified ‘being seen by the doctor and ‘knowing what was wrong’ as the valuable aspect of the journey. Here this provided both clinical and experiential value for the patient. The patient being seen and assessed by the doctor would produce clinical value by providing an eventual diagnosis, definitive care or follow-up care. Determining what was the cause of patient’s complaints as well as reassurance would also provide experiential value for the patient. Thus, this part of the process provides both clinical value to the doctors and patients and leads to experiential value for the patients.
A summary of the themes and subthemes identified as valuable parts or steps in the patient process is presented in figure 24. 
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Figure 24.  Summary of themes/subthemes identified as valuable in the patient flow process
[image: MindMap Preview]

[bookmark: _Toc531455478][bookmark: _Toc532580406][bookmark: _Toc534998116]Where is there waste in the patient flow process?
Doctor and patient perspectives on waste in the patient process are presented in this section. Three themes were generated from the data. There was waste in the patient flow process if:
1. There were delays in the progression of patients through the patient flow process
2. There was no exchange of information or knowledge
3. There was a perceived inappropriate use of doctors’ time or ED use

Similar to the themes presented in value, the themes in waste are also interrelated. A lack of information transfer may result in a delay in the progressive movement of patients if the information is needed for clinical decision-making. The perceived inappropriate use of the ED or the doctors’ time may also delay the progressive movement of patients. If the doctors are occupied performing tasks that could potentially be performed by someone else, they may be unable to perform doctor-dependent steps in the patient’s process or they may be unable to attend to other patients waiting to be seen, thus delaying the patients’ processes. 
Waste has been previously defined as anything that does not benefit the patient. Lean thinking has identified seven types of waste- overproduction, inventory, motion, transportation, over-processing, defects and waiting (Chapter 2 Section 2.5.2.2). Some of these categories have been identified in the following themes.
[bookmark: _Toc531455479][bookmark: _Toc532580407][bookmark: _Toc534996983][bookmark: _Toc534998117]Waste is seen if there is a delay in the progressive movement of patients
This theme refers to waiting periods during which there was no activity with the patient. This is in contrast to the ‘useful waiting’ subtheme where the waiting was considered useful because it appeared that something was happening to the patient. 
Waiting is a waste when nothing is happening to or for the patient
This ‘wasteful waiting’ was seen in the form of steps such as waiting to be seen, waiting for investigations and waiting for medication. In ‘wasteful waiting’, it appeared that there was nothing happening to the patient. These forms of “wasteful waiting” prevented patients from progressing to the steps where there was activity to the patient. Ultimately, ‘wasteful waiting’ created delays in flow and led to longer lengths of stay in the ED. 
ED doctors did not readily recognise the waiting time for patients to be seen as a step in the patient’s process. Doctors reported that waiting to be seen in the ED was an expected part of the patient’s process, as illustrated in the following extracts.
… I asked her if she [registrar] considered ‘waiting’ as a step in the process. She told me that she considered it a normal part of the patient’s process. I asked if she thought the patient’s waiting time was a waste. She said, “Yes it would be better if the patient was seen faster but waiting is also expected.” [Registrar #4, patient #1, transcript #6, Level 1-3]
... She had not considered other aspects of ‘waiting’ such as waiting to be seen as significant because she felt it was normal part of the process. [SHO #10, patient #4, transcript # 6, Level 4]
…I clarified this by asking him if he felt that waiting would always exist, it was just a question of whether it would be a long or short wait. He said, “Yes because you must expect some waiting in service oriented system”. [Consultant #1, transcript #18]
Once the researcher asked about waiting, some doctors acknowledged that the long waiting times to be seen was a waste in the patient flow process. This is seen in the following accounts.
…I asked if the patient had to wait at any point in the process. He [senior house officer] told me yes, she [the patient] had to wait 3 hours to be seen and this was a waste for the patient. [SHO#8, patient #4, transcript#4, Level 1-3]
{Registrar referring to a patient who was diagnosed with a stroke}He told me that he thought the waiting times were too long because in an ideal setting the patient would have 3 hours to receive definitive care [Registrar #5, patient #2, transcript#8, Level 1-3]
In another instance, the classification of waiting as a waste depended on whether or not the department was busy. One house officer expressed this in the following account.
… I asked if she [senior house officer] thought any of the steps in the process were unnecessary or not useful to the patient. She replied, “I don’t do anything that is unnecessary for the patient.” I asked if the patient had to wait at any point in the process. She said that the patient actually did have to wait a long time to be seen. I asked if she considered that a waste for the patient. She told me that it was difficult to say if the waiting was a waste. She said it depended on whether or not the AED was busy. If it was busy then the waiting was acceptable. [SHO# 12, patient #3, transcript #12, Level 4]
This last extract suggests that the doctor was viewing the patient journey based on the steps she performed and not the steps actually experienced by the patient, which would include waiting periods. This may account for why doctors did not initially identify waiting to be seen as a step in the patient process. This also suggests that the doctor felt that all aspects of her contribution or her role in the patient process automatically produced value. This perception may affect the ability of doctors to identify what is valuable in the patient process as well as identify waste in the process, such as waiting.
Doctors also identified the steps of waiting for the administration of medication to the patient and time patients spent waiting to have an investigation performed as waste in the patient flow process. 
He [senior house officer] told me that he had ordered medication for the patient and the patient had not yet received it. He said that the patient waiting to receive the medication was a wasted step in the process. [SHO#3, patient #8, transcript #1, Level 1-3]
"I requested X-rays for the patient but I have to wait for the escort to carry the patient so that's a waste."  [SHO#5, patient #6, transcript #2, MOT].
The waiting for investigations included waiting for radiological investigations outside of the emergency department. One patient had a long wait for an ultrasound scan in the radiology department, which was needed to confirm a life threatening diagnosis. Both the registrar and house officer identified this waiting as a waste in the patient’s journey. 
He then told me the delay in getting the ultrasound from time of arrival to point of diagnosis was a waste [Registrar #6, patient #1, transcript #11, Level 1-3]
The house officer was able to provide more detail on the entire process of obtaining the ultrasound, as illustrated in the following extract. Since the waiting for the ultrasound occurred in the radiology department, it is not possible to assess what factors influenced the process once in the radiology department.
I asked if he thought the ultrasound was useful. He said yes it was useful because it provided the diagnosis but explained that the process to get the ultrasound was a waste in the patient’s journey. He told me that he had seen the patient at 7am and tried calling the radiology department to get the ultrasound approved. However, he was not able to contact the radiologist and instead sent the patient without the approval. He only received the report because he walked to the radiology department himself to enquire. He received the report around 1:30pm. [SHO#5, patient #1, transcript #11, Level 1-3]
In another case, a patient presented with chest pain and there was a significant delay in obtaining the ECG at triage which, when performed, identified a life threatening condition. 
..He [senior house officer] told me that the patient had actually waited 1 hour to get his ECG and this was a serious delay especially as the ECG showed that the patient had a STEMI (ST elevation myocardial infarction). He considered this delay a waste in the process. [SHO#11, patient #2, transcript#11, Level 1-3]
These two scenarios above also suggest that waiting was not only a waste but also harmful to the patient. Thus while reducing waits may improve efficiency and effectiveness, it may also directly benefit the patient’s health. 
One doctor was able to identify why the waiting time for investigations to be performed was more noticeable to her than the waiting time for a patient to be seen. Patients waiting to be seen were not under the direct care of a doctor thus the waiting to be seen time appeared to be less obvious to the doctor. However, once the patient was seen, further waiting periods became obvious to the doctor because s/he was now directly responsible for the flow of the patient from one step to the next. 
 “It’s because the patient remained in the emergency department for a longer period of time because of the long waits for scans. It’s more obvious because he remains under my care for that period of time so I am responsible for him” [SHO #10, patient #5, transcript #6, Level 4]
Similar to the doctors’ perspective, patients also identified long waiting times to be seen as a wasted part of their process. 
She [the patient] said that the only wasted part of the process was waiting to be seen in the triage area and then in the critical area [Patient #4, transcript #2, Level 1-3]
He [the patient] told me that his only issue was the waiting time… He told me that he did not wait long at triage or for the ECG but he waited about 2 hours to see the doctor. [Patient #4, transcript #6, Level 4]
Occasionally, patients compared their waiting times to be seen to other patients, other EDs or their own previous visits. If the waiting time for the current visit was considered shorter, they were more likely to accept it. 
He [the patient] said he did have to wait to be seen but compared to other patients who were in the waiting room with him, he thought his waiting time wasn’t long and was fine with it. [Patient #1, transcript #14, Level 4]
She[the patient] said that she did have to wait to be seen but compared to her previous visits she thought she was seen quickly and therefore did not mind.[Patient #2, transcript #9, Level 1-3]
Patients also felt that the long waiting times to be seen were acceptable if they perceived that the ED was busy. 
I asked him [the patient] about his waiting time in the AED. He told me that he did not mind waiting because he knew it was busy [Patient #1, transcript #7, Level 1-3]
He [the patient] told me that he did have to wait at triage and in the ED to be seen by the doctor but he did not mind because he thought the ED looked busy. [Patient #3, transcript #2, Level 4]
Summary of waste in theme 1: This theme of waiting aligns directly with the lean thinking category of the waste of waiting. Unlike the ‘useful waiting’ theme discussed in section 9.1.2.5, it appeared that waiting was considered a waste if there was nothing was happening to the patient. Both patients and doctors identified waiting as a waste but doctors thought that waiting was expected in the patient process. Patients appeared to be better able to tolerate long waiting times if they perceived that the ED was busy or if the current waiting time was less than a previous visit or another patient. Although the waiting periods identified by participants focused on waiting to be seen or waiting for medication/investigations, this may be extrapolated to any waiting period, including waiting to be triaged, waiting to be seen by inpatient doctors and waiting to be transferred to the ward.
[bookmark: _Toc531455480][bookmark: _Toc532580408][bookmark: _Toc534996984][bookmark: _Toc534998118]Waste is seen if there is no exchange of information or knowledge in the patient ED process 
The ED process may not be necessary for all patients
Doctors questioned whether the ED process was necessary for some patients. These patients seemed to be those who were referred from hospital outpatient clinics with pre-determined plans to be performed by the respective inpatient team as well as select patients who were transferred from district emergency departments or health centres. It may be inferred that the ED process was considered a waste for these patients because little or no information was transferred or gained from the patient passing through the emergency department.
For this subset of patients, the ED doctors thought the ED process was a waste since they considered the only valuable step in the process was informing the inpatient teams. It may be inferred that even this use of the doctors’ time could have delayed the flow of another patient’s process. In the following extract, the senior house officer explained why he thought the process was waste for a patient was referred to the ED from the surgical outpatient clinic in the hospital.
 “I have not done anything for this patient. All I did was call the surgical on-call house officer and inform them the patient was in the ED… The referral letter had the plan to be carried out by the surgical on-call team. This patient could have been sent directly to the ward from the clinic or had the procedure performed in the clinic itself. This patient was not an emergency and did not need to be seen in the emergency department.”[SHO#1, patient #1, transcript #1, MOT]
The patient in the above extract was also interviewed regarding her opinion on being sent to the ED. While the patient did not think she needed to be sent to the ED, it appeared that she trusted the clinic doctor’s opinion that the ED was the appropriate place to manage her complaint. This is related to the principal agent relationship whereby there is information asymmetry with the doctor (the agent) holding more information and expertise than the patient (principal) and therefore the patient followed the doctor’s instructions. The patient’s perspective is presented in the following extract.
…she [the patient] thought they would have managed it in the clinic. She told me that she assumed the doctor in clinic thought the problem could be better managed in the AED and that’s why she was sent. However, now that she had been waiting so long for them she would have preferred for the complaint to have been managed in the clinic. [Patient #1, transcript #1, MOT]
In another case, the ED doctor explained how unnecessarily experiencing the ED process resulted in multiple delays for the patient. The following extract is from an interview with another senior house officer regarding a dialysis patient who was sent to the ED after being seen on the ward. 
 …The AED officer said the referral letter had the name of the on-call officer to call so he simply called the officer to inform her that the patient was in the AED. I asked the HO [house officer] if he thought any of the steps in the patient’s journey were useful. He said, “Everything was useless because this patient should not have been in the emergency department. She was seen by her specialist team on the ward- she could have been managed there. Sending her here, [the ED] only results in a delay for her at triage, a delay for her to be seen in MOT, although I saw her immediately, and a delay for her to be seen by the on-call doctor. All I did was make a phone call and all she is doing is sitting on a chair waiting to be seen by the on-call medical team.” [SHO #2, patient #4, transcript # 1, MOT]
This patient was also asked about her experience of being referred to the ED because of her malfunctioning dialysis catheter. Her journey appeared to be complicated since it involved moving back and forth between the ward and the ED. The patient only found value in the journey once she was seen by the inpatient team. The following is an extract from the conversation with this patient.
She … had come to the AED at 7:15am…registered in the AED first and then was sent directly to the dialysis unit in the hospital (the HO told me this was standard procedure). After she was seen on the ward by the doctors, she returned to the emergency department at 10:30am…she was seen immediately by the ED doctor and now she was waiting for the inpatient team to review her. I asked her if she thought her visit so far was useful. She said she wasn’t sure as yet because she had not yet been seen by the inpatient team who were the ones to really manage her…I asked if she thought the procedure would have been done on the ward and she said yes because it had been done there before. At 3:00pm, the patient was reviewed by the nephrology consultant. I…asked if the visit was now worthwhile. She told me yes because she had been seen by the team who told her she would be admitted to have her catheter replaced so she could dialyse [Patient #4, transcript #1, MOT]
Doctors also had the same perspective for some patients who were referred from health centres or district emergency departments. The doctors who assessed the patients felt that the ED process was a waste for these patients since the ED doctors again did not add anything additional to the patients’ processes other than referring the patients to inpatient teams. The following extract illustrates one house officer’s perspective on a patient referred from a health centre.
He [senior house officer] told me that the phone call to the ENT HO [ear, nose and throat house officer] was the only useful step in the process because they…would provide the definitive care the patient required…. He told me that coming to the main AED was a waste- the patient could have been sent directly to clinic by the triage doctor or the health centre could have sent to clinic because the complaint was not an emergency. [SHO#8, patient #3, transcript # 7, MOT]
A second house officer expressed a similar perspective regarding a patient transferred from a district ED. 
"The only valuable step in the process was the phone call to the ophthalmology house officer for the patient to have slit lamp examination done because we don't have that here… All the other steps are useless because nothing more was done for the patient than what was done in the [district ED]. The fact that the patient had to come to the AED just to be referred to the ophthalmology officer is a wasted process. The district ED should have the authority to directly refer certain patients to inpatient teams and avoid the entire AED process." [SHO #1, patient #7, transcript #1, MOT]
Summary of waste in theme 2: This unnecessary ED process may be categorised as a defect waste because it suggests a flaw in the process that led to extra work and potentially rework since patients experience some of the same steps in the process that they would have experienced in their original care setting. The patients described in this theme were all low acuity, non-urgent cases. The ED process was considered a waste for this subset of patients because, although the patients experienced many of the same steps as a self-referred patient, it appeared that doctors did not add any clinical value to the patient’s ED process. Additionally, the time taken to interact with these patients could have been directed to other patients or other value-adding aspects of the patient process. It also appeared that the patients valued being seen, treated and provided with information on what was wrong, which could only be provided by the inpatient teams.
[bookmark: _Toc531455481][bookmark: _Toc532580409][bookmark: _Toc534996985][bookmark: _Toc534998119]Waste is seen if the ED or doctors’ time is perceived to be used inappropriately
Doctors performance of tasks are perceived as a waste if doctors’ skills are not required
On occasion, doctors questioned whether the most appropriate person was performing specific tasks.  These tasks ranged from making phone calls to refer patients, to performing basic routine procedures on patients. Doctors felt it was a waste for them to perform these basic clinical and on non-clinical tasks because their time could have been dedicated towards assessing other patients. 
One senior house officer discussed who should be making a phone call to refer a patient for a minor complaint. He stated that it was a waste to utilise the doctors’ time to make a phone call that could potentially be performed by another staff member. In the following extract, the doctor noted that the phone call itself was useful but questioned who should be making the phone call.
 “Why is it necessary for the doctor to make the phone call? Why couldn’t the nurse do it? Utilising a house officer to make this call was a waste of time again, time that could have been spent doing something useful for another patient.”[SHO#1, patient #7, transcript #1, MOT]
Doctors thought that someone else could perform basic procedures so that their time could be used to attend to other patients or their clinical skills could be used for other doctor dependent steps. 
…He [junior house officer] said…it would have been more useful if someone else could place the catheter so that he could be free to see other patients. [Junior HO#3, patient #4, transcript #12, MOT]
When other staff members performed procedures, this was considered useful because the doctors were able to continue attending to waiting patients, as illustrated in the following extract.
 “It was useful to have a nurse in MOT who was able to perform simple procedures. I was able to see other patients and it saved me time from searching for materials for the catheterisation.” … “It is useful to have someone else perform straightforward procedures that don’t require any further skill on my part. I can then use my time to see other patients where my clinical judgment is needed”. [SHO #16, patient #1, transcript # 20, MOT].
Although the use of doctors’ time or skills to perform tasks for a specific patient may be considered valuable and promote flow for that specific patient, it may be inferred that if there is another appropriate individual to perform the task, then the doctors’ time or skills could be used for other valuable steps in that specific patient’s process. Additionally, the perceived inappropriate use of doctors’ time or skills to perform these tasks could also delay the flow for other patients being cared for by the doctor or new patients waiting to be seen by doctors. Thus, the perceived inappropriate use of doctors’ time or skills could potentially delay the flow of the individual patient or the flow for other patients. 
There is value in the patient’s steps but waste in the ED attendance
Doctors felt that some patients should not be assessed in the ED and they did not consider any steps in the process as valuable or useful. This is illustrated in the following extracts where patients presented with minor complaints. 
…she [senior house officer] did not think any of the steps were useful…did not think the patient needed to be in the emergency department…should have been redirected to the local health centre… [SHO # 14, patient #4, transcript #7, MOT]. 
 “He [the patient] should have been seen in the health centre.” He [senior house officer] said he examined the patient and discharged him immediately.  [SHO #6, patient #6, transcript #10, MOT]
The patients, however, reported the visit as valuable because they were able to obtain what they valued in the ED visit that is, ‘being seen by the doctor’.
I asked the patient if she thought the visit was worthwhile. She said yes because she had been seen and treated by the doctor… [Patient #4, transcript #7, MOT]
… He thought the entire process was worthwhile because he was seen and treated quickly... [Patient # 6, transcript #10, MOT]
This doctors’ perspective is similar to the perspectives in sub-theme 9.2.2.1 where doctors considered unnecessary referrals to the ED as waste. However, on further exploration of these patient attendances, doctors felt that the steps in the patient’s journey were useful but were performed in the wrong place. It appeared that although the doctors felt there was value in the individual steps, they felt that the same value could have been achieved in a different setting and performing them in the ED was a potential waste. This is in contrast to the previous sub-theme 9.2.2.1 where the doctors felt that none of the steps were useful. 
In the following extracts, the doctors identified the patient steps as valuable but considered the health centres as being able to provide the same value. 
He then told me that the patient really could have been seen in triage or the local health centre and he thought it was a waste to come to the AED... He said, “The steps were necessary but could have been performed in a more appropriate setting like the health centre”. [SHO#9, patient #1, transcript #13, Level 4]
 “Yes, they [referring to health centre] have all the resources to perform the steps and if they have had any concerns they could have referred to the ED” [SHO#10, patient #1, transcript #14, Level 4].
Again, these findings suggest that the time taken to attend to these patients may have delayed the patient flow process for other patients. 
Searching for resources is a waste of doctors’ time
The time spent searching for resources, such as materials or trolleys, was considered a waste by doctors. It may be inferred that the time doctors spent searching for resources was time that could have been dedicated to other valuable steps in the patient flow process.
…She [junior house officer] also said it was a waste of time searching for medication for the patient. [Junior HO #4, patient #3, transcript #14, Level 4]
…There was no available space in the critical area to see the patient so he [senior house officer] then had to take the patient to the Level 4 rooms. He thought this searching for a room was also a waste of time. He…required the patient to be placed on a trolley… he had to search the department for a trolley… He told me “All of these steps- searching for things and moving the patient back and forth were wasted steps in the process...there was a lot of wasted time in the process”. [SHO#13, patient #1, transcript #17, Level 1-3]
In Chapter 8, section 8.3.1, insufficient materials in the ED and the consequent staff actions of searching for materials, was identified as a factor that hindered patient flow. This factor created additional steps in the process, which utilised doctors’ time and delayed flow. Doctors also considered this a waste in the patient’s process for the same reason- searching for materials occupied their time that could have been directed towards performing their clinical duties and providing value-adding care to patients.
Referral is a waste if inpatient team does not add more to the patient’s management
Inpatient doctors viewed ED referrals as inappropriate or not useful if they thought the ED could have managed the patient. Inpatient doctors also related these perceived inappropriate referrals to patients’ waiting times, acknowledging that patients had to wait for inpatient doctors to review them which compounded the already perceived inappropriate referral. The is illustrated in the following extract from one inpatient doctor.
 “No I don’t think this was useful… the ED doctor could have managed themselves.” …He also said that he saw the patient immediately so the patient did not have to wait but if it was busier he could have taken longer to review the patient and the patient could have waited a long time just be discharged immediately by him. [Inpatient HO #5, patient #3, transcript#8, MOT]
In the following extract, the inpatient doctor felt that the referral was appropriate but the diagnosis was wrong and this affected how fast she would see the patient.
… She [inpatient house officer] said yes it was an appropriate referral but it was the wrong diagnosis. I asked how that affected her. She said, “This makes a difference in how fast we come to see the patient. The patient was referred as a septic arthritis which is an orthopaedic emergency; however it was really a joint effusion which meant that we did not have to come immediately to review the patient.”[Inpatient HO#8, patient #2, transcript#12, MOT]
It may be inferred that inpatient doctors felt referrals were not useful if it did not require any further skill that could be provided by ED doctors. This sub-theme is also related to one of the identified factors affecting flow in Chapter 8, section 8.7.1. In that theme the outflow of patients depended on the length of time taken for inpatient doctors review the patient. Since there were five additional steps in the process after the ED disposition was made, (figure19), ensuring that appropriate referrals were made to inpatient teams may minimise unnecessary steps in the patient process.
Summary of waste in theme 3: Three forms of waste categories were identified- waste of human potential, defect waste and motion waste. The perceived inappropriate use of doctors’ time may be categorised as the waste of human potential. It may argued that the use of doctors’ skills to perform basic procedures was a waste of the doctors’ potential which could be directed to assessing patients or performing more complex procedures that require their skill set. The perceived inappropriate use of ED’s time by unnecessary ED attendances may be categorised as waste of defect because it suggests a flaw in the process that led to extra work. The waste of motion was seen when staff were searching for materials as this involved excess unnecessary motion as staff walked around the department attempting to locate materials.  This resulted in wasted time delaying the patient flow process. 
A summary of the themes and subthemes identified as waste is show in figure 25 below. A comparison of the doctors and patients’ perspectives on value and waste as well as the classifications of value and waste is shown in Table 19. This table shows that doctors identified more steps in the patient’s process compared to patients and the majority of those steps were classified as clinical value. 









Figure 25. Summary of themes/subthemes identified as waste in the ED patient flow process
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[bookmark: _Toc531455482][bookmark: _Toc532580410][bookmark: _Toc534996986]Table 19. Comparison of doctor and patient perspectives on value and waste in the patient process

	Step or aspect of patient process
	Identified by doctor
	Identified by patient 
	Value/Waste category


	VALUE

	Theme 1: Improvement in patient’s health or experience


	Medical treatment of patient
	√
	
	Clinical value

	Access and availability of resources
	√
	
	Clinical value

	Use of trolleys
	√
	√
	Clinical value
Experiential value

	Referral to inpatient teams
	√
	
	Clinical value

	Appropriate inpatient referral
	√
	
	Clinical value

	
Theme 2: Exchange of information or knowledge


	Measurement of vital signs
	√
	
	Clinical value

	Front loading of investigations
	√
	
	Clinical value

	Doctor’s assessment
	√
	
	Clinical value

	Senior review
	√
	
	Clinical value

	Useful waiting 
	√
	
	Clinical value

	Communication and information transfer
	√

	√

	Clinical value
Experiential value

	Being seen by the doctor
	
	√
	Clinical value
Experiential value

	WASTE

	Theme 1: delays in patient progress


	Wasteful waiting
	√

	√

	Waiting

	
Theme 2: No exchange of information or knowledge


	Unnecessary ED process
	√
	
	Defect

	
Theme 3: Inappropriate use of ED’s or doctor’s time


	Inappropriate use of doctor’s time and skills
	√

	
	Human potential

	Inappropriate use of ED
	√
	
	Defect

	Searching for resources
	√
	
	Motion

	Inappropriate inpatient referrals
	√
	
	Defect




[bookmark: _Toc531455483][bookmark: _Toc532580411][bookmark: _Toc534998120]Chapter summary 
This chapter presented an exploration of which steps or aspects of the patient journey are valuable and wasteful to patients and doctors. Two themes emerged as valuable parts of the patient process. Value was seen if the step or aspect of the process improved the patient’s health or experience in the ED. Value was also seen if there was an exchange of information or knowledge in the process. Three themes emerged as wasteful parts of the process. There was waste if there were delays in the patient progression, if there was no exchange of knowledge or information and if there was a perceived inappropriate use of the ED time or doctor’s time. The findings also showed that doctors identified more steps in the process than patients did and that value identified by doctors was mostly categorised as clinical whereas patient value was both clinical and experiential. In the waste theme, four waste categories were identified- waiting, defects, motion and human potential. 


















[bookmark: _Toc531455484][bookmark: _Toc532580412][bookmark: _Toc534998121]CHAPTER 10. SYNTHESIS AND DISCUSSION OF FINDINGS
1.1 [bookmark: _Toc531455485][bookmark: _Toc532580413][bookmark: _Toc534998122]Overview of thesis
The emergency department is a complex adaptive system with a range of interacting components that all serve to create patterns and relationships. Patient flow and crowding are complex elements of this system. Many interventions have been tested to improve patient flow but there is a limited understanding of how the interventions might work to produce their effects and enhance patient flow. Haraden and Resar have stated that the key to improving patient flow is to understand the work processes that create flow problems [18].  
Much of the existing literature focuses on both ED patient flow and crowding, often not distinguishing between the two concepts. This may create some ambiguity for policy and decision makers in deciding where to focus, how to target each concept or if each should be separately addressed. It has been suggested that patient flow should be the primary focus since measuring flow may concentrate on what services hope to achieve compared to measuring crowding where services may be trying to prevent a negative situation from occurring [14]. Thus focusing on flow may be a more useful approach to improving emergency department services. As such, this thesis chose to focus on patient flow. The decision to focus on flow prompted the question of what is emergency department patient flow and how is it actually measured. Since a pre-existing definition did not exist, this thesis has proposed a working definition of patient flow and its respective measures, which have been developed from the existing literature. The proposed working definition of ED patient flow is as follows:
ED patient flow is the progressive movement of patients through care processes from arrival until the patient physically leaves the emergency department, where movement refers to the active transformation of an input to an output. 
The proposed measures for patient flow include time intervals such as ED length of stay and any sub-measure of ED length of stay such as time to triage, time to assessment.
Given these driving factors to explore ED patient flow, the aim of the thesis was to understand emergency department patient flow and the factors influencing it. The specific research questions were:
1. What factors influence patient flow in the emergency department?
2. What steps in the ED patient flow process do staff and patients consider valuable and wasteful?
[bookmark: _Toc531455486][bookmark: _Toc532580414][bookmark: _Toc534998123]A multi-method qualitative approach was used to answer the research questions. This thesis has provided answers to both research questions and has achieved the aims and objectives as outlined in Chapter 1. The findings from the thesis have addressed the first research question, identifying seven broad factors that influence ED patient flow and providing an in-depth understanding of the factors influencing patient flow. The findings have also generated new knowledge on value and waste in patient flow, identifying two broad themes as valuable steps in the process and three broad themes as wasteful steps in the process, thus addressing the second research question. 
This chapter begins with a summary and synthesis of the main study findings followed by a discussion of the main findings in relation to the existing literature. The strengths and limitations of the thesis are then discussed and the chapter ends with a brief section on what I would have done differently in the thesis. 
Summary and synthesis of main study findings
This section begins with a tabular summary of findings from the qualitative literature review and the primary findings from the qualitative research (Table 20). Following this is a conceptual model integrating the qualitative literature review with the primary research findings on factors influencing ED patient flow. The section ends with a discussion on the relationship between patient flow and value and waste.
[bookmark: _Toc534996991][bookmark: _Toc534998124]Summary of main findings from literature reviews and primary research
The umbrella review examined 12 categories of previously developed interventions- full capacity protocols, computerized provider order entry, scribes, streaming, fast track, triage, diagnostic services, assessment/short stay units, physician directed interventions, nurse directed interventions, administrative/organizational interventions, miscellaneous. There was limited evidence supporting their effectiveness and a lack of theoretical rationale for how the interventions were expected to work. Table 20 summarises the findings from the qualitative evidence synthesis and the findings from the primary research.
Table 20. Summary of main thesis findings
	Qualitative Evidence Synthesis- determinants of ED patient flow
	Primary findings- factors influencing ED patient flow

	Primary findings- value in the ED
	Primary findings- waste in the ED

	ED organisation and resources
	ED organisational work processes 

	Improvement in patient’s health or experience

	Delays in patient 
progression

	Communication within the ED
	ED design, layout and use of space

	Exchange of information or knowledge

	No exchange of information or knowledge

	ED staff experience, skill and roles

	Material resources within and outside the ED

	
	Perceived inappropriate use of ED or doctors’ time

	Actions and practices of ED staff

	ED nursing staff levels
	
	

	Coordination and dependency on external departments

	ED nursing roles, skill mix and skill use

	
	

	Crowding

	ED non-clinical staff

	
	


	
	External clinical and non-clinical departments

	
	




[bookmark: _Toc531455488][bookmark: _Toc532580416][bookmark: _Toc534996992][bookmark: _Toc534998125]Synthesis of qualitative literature findings with primary study findings
Figure 26 presents an integration of the potential determinants of ED patient flow identified in the qualitative evidence synthesis in Chapter 4 and the findings from the primary qualitative research. The factors have been separated into six categories- methods, materials, people, staffing, environment and system [205]. This represents the first level. The second level represents the factors influencing patient flow and the third level represents the implications of those factors. 
1.1.1 [bookmark: _Toc531455489][bookmark: _Toc532580417][bookmark: _Toc534996993][bookmark: _Toc534998126]Relationship between patient flow and value and waste in the primary study findings
The key tenet of lean thinking is that patient flow may be improved by eliminating or reducing waste and maximising value in the process. Thus, wasteful steps or aspects of a process may be those that hinder flow while valuable steps or aspects of the process may facilitate flow and should be optimised to promote flow. Based on the findings of the primary research, the converse may also be true, that is, those factors that appeared to facilitate patient flow may be considered valuable. This assumption allows for an integration and synthesis of the findings on factors influencing patient flow and value and waste in the ED patient flow process in the following sections. However, as value is defined from the customers’ perspective, it may be necessary to confirm that the primary customers do in fact consider those factors that appear to facilitate patient flow as valuable.

















               
               Figure 26. Conceptual model of factors influencing ED patient flow
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1.2 [bookmark: _Toc531455490][bookmark: _Toc532580418][bookmark: _Toc534998127]Discussion of main findings within the context of the wider literature
1.2.1 [bookmark: _Toc531455491][bookmark: _Toc532580419][bookmark: _Toc534996995][bookmark: _Toc534998128]Factors influencing emergency department patient flow
This section aims to discuss the main study findings on factors influencing ED patient flow in relation to the existing literature. The primary findings will be integrated with the themes identified in the qualitative evidence synthesis in Chapter 4 and, where relevant, related to the interventions identified in the umbrella review in Chapter 3. 
Effective ED work processes may streamline the patient journey
The findings from the primary study showed that ED work processes appeared to influence the patient flow process. The fieldwork identified patient streaming, front-loading of investigations at triage and flexible assessment options for ambulant patients as organizational work processes in the ED. 
The process of streaming patients to defined ED areas appeared to facilitate patient flow in the case study site. The streaming process in the fieldwork separated the urgent and non-urgent patients ensuring that urgent patients were still prioritised. Each stream had its own dedicated space, staff and material resources. Additionally, the flexibility of staff to re-distribute themselves to match demand and capacity in each stream appeared to address the dynamical and emergent aspects of ED complexity and appeared to enhance the process. The findings in the primary research were consistent with the literature. The Nugus et al. study cluster identified in the qualitative synthesis utilized a streaming strategy in the form of ED sub-units that also appeared to promote flow [125]. In one US case study, an emergency department implemented a ‘split flow’ strategy, which separated patients into different streams based on acuity level [208]. In both studies, each stream had its own dedicated space and staff, similar to the primary research. 
While there is only weak evidence to support the implementation of streaming as a strategy to improve ED patient flow [106], based on the qualitative findings from the primary research, the effectiveness of the streaming process appeared to be related to the allocation of dedicated space, staff and material resources to each stream. This ensured that each stream flowed independently and in parallel, potentially reducing delays for patients waiting to be seen. The ED design also appeared to support the streaming process, although the reconfiguration slightly altered this.  
The fieldwork revealed that it was not customary for all patients to be automatically placed on trolleys when they arrived in the emergency department. Ambulatory patients who were deemed well were seen and assessed on chairs. This process appeared to facilitate patient flow by reducing waiting to be seen periods for ambulatory patients. This strategy is similar to the use of flexible care areas or rapid assessment zones in which there are dedicated spaces in emergency departments to treat patients who did not require a bed [99, 209]. The National Health Service in the UK has also recommended a similar strategy. Patients who are considered ‘fit to sit’ are removed from trolleys on arrival to the ED or at the initial assessment [17]. While this advice was directed towards ambulance borne patients, the concept is relevant to all patients in the emergency department who are ‘fit to sit’ so that trolleys or beds are appropriately utilized for those who truly require it and so that the need for a trolley does not become a rate limiting step in the patient flow process. 
The primary study findings also showed that both doctors and patients valued the use of trolleys. The findings also revealed that patients did not appear to have a desire or expectation to be placed on a trolley if it was not necessary, suggesting that this flexible assessment option was acceptable to patients. Thus, this strategy may increase the availability of trolleys, providing value to the doctors who, in turn, are able to provide those patients who require trolleys with value as well.
The primary study also found that the front loading of investigations appeared to facilitate patient flow and doctors considered this a valuable step in the patient process. One RCT examined the impact of nurse requested X-rays at triage on time spent in the ED by patients [210]. Those patients who had X-rays performed at triage had decreased triage to treatment decision times. The primary study findings support these quantitative findings and provide an explanation for how the intervention promoted flow. Performing basic investigations during the triage process meant patients did not have to wait until they were seen and assessed by the doctors in the main ED to be sent for basic investigations, thus minimising the number of steps taken and additionally maximizing the use of waiting periods. 
1.2.1.1 The ED physical design should support ED work processes
The design and layout of the emergency department was identified as a factor that influenced patient flow. In the primary research, the physical design of the ED appeared to support two organizational work processes, namely, streaming and flexible assessment options for ambulant patients, while other aspects of the physical design created additional activity steps and associated waiting steps in the patient’s journey. This is similar to the Nugus et al. and Van Varenbergh studies in the qualitative review, which also identified the physical layout and ED organization as factors affecting patient flow [121, 125-6]. Al Owad et al. also identified the ED layout as a factor negatively affecting patient flow and suggested using process mapping to redesign and reduce waste in the ED [211].
Quantitative studies that examined the role of ED design on patient flow usually combined the design changes with other interventions aimed at improving patient flow. Sayah et al. described the physical expansion of the emergency department, re-organisation and implementation of a rapid assessment unit [212]. Their results showed that the impact of the expansion/re-organisation was not as effective as the implementation of the rapid assessment unit. This suggests that it is the specific intervention or work process that promotes flow. However, since the remodeling of the ED occurred prior to the implementation of the rapid assessment unit, it is also possible that the new physical structure of the ED facilitated the implementation of the intervention. 
In the primary research, a reconfiguration of the ED case study site was undertaken at the time of data collection. The decision to reconfigure the ED was unrelated to the process mapping from the fieldwork. The process maps revealed that the reconfiguration was a change in the physical layout of the ED rather than a re-arrangement of the steps in the patient flow process. Several emergency department policy documents have acknowledged that how emergency departments are designed is a factor that should be taken into consideration when addressing patient flow concerns [213-215]. The design of the ED should support the individual work processes but departments should note that if the individual work processes themselves are inefficient then the benefits of the design may be limited [213]. 
The physical reconfiguration in the primary study affected two organizational work processes. It altered the location of one of the patient streams but did not alter the main patient activity steps in the organizational work processes geared towards patient flow.  The reconfiguration also resulted in the introduction of a dedicated examination room for ambulant patients, which further supported the flexible assessment option for patients. This reconfiguration therefore appeared to support one work process (flexible patient assessment), which enhanced patient flow but did not significantly alter the patient flow benefits gained from the other work process (streaming).
One ED policy document also suggests that the needs, movement and activities of the users of the processes and service should be considered in the ED design instead of designing based on the function or purpose of an area [213]. Therefore, if reconfiguring the ED, it may be useful to incorporate the views of the primary users of the service, including what they consider valuable in their processes as well as reconfiguring to support organizational work processes that promote flow rather than developing work processes that suit the design.  
Understanding how the physical design of the ED affects patient flow may require an understanding of the patient journey and the activities around the patient journey. This may be achieved by applying process mapping or a review of existing processes. The flow, physical movement, needs and activities of the primary users of the service should drive the design of the ED. This should aid decision makers when determining if restructuring the ED is a viable strategy to address patient flow concerns and the design should aim to facilitate the other processes used to target patient flow. 
1.2.1.2 Safe nursing staff levels may maximize human potential and facilitate patient flow 
The UK Royal College of Nursing states that safe and effective staffing means ‘having enough nursing staff with the right skills and knowledge, in the right place, at the right time’ [216]. Safe nurse staffing levels refers to a combination of an adequate number of nurses as well as the necessary skills to meet patient needs [217]. Although this term ‘safe staffing’ is used in reference to quality, safety and effectiveness of care, those criteria (staff levels, skills and knowledge) are also relevant to patient flow. Additionally, clinical quality indicators of safe nursing include time based measures such as total time spent in the ED and time to initial assessment, which are measures of patient flow [218].  
In the primary research, the number of available nurses, advanced nursing roles and skill mix appeared to influence patient flow. Nurses were limited in their ability to perform clinical tasks, which was compounded by low levels of nursing staff. As a result of the low nursing staff levels, to maintain patient flow, nurses multitasked and increased their workload while physicians shared some nursing roles. As was observed in the case study site, the lack of nursing staff and limited nursing roles and skill mix may have restricted the human potential of nurses. Additionally, the doctors’ performance of tasks that did not necessarily require their skills may have led to the displacement of doctors’ skills. This is related to the perceived inappropriate use of ED doctors’ time, which was identified by doctors as a waste in the patient flow process. As a result of low levels of nurse staffing, doctors may not have been able to adequately perform the steps in their work that were considered valuable and facilitated flow. 
In the primary research, one example of the effect of limited nursing roles and skill mix was seen with the front loading of investigations. While the strategy itself appeared to facilitate patient flow, widening the nursing skill mix to allow nurses to request and review investigations may optimize the strategy by eliminating the activity step of the doctor’s role.  Studies in the qualitative review support these findings with other emergency departments also identifying low skill mix levels as a factor that delayed flow [121, 125].
Expanding nursing skill mix has resulted in the development of a range of nursing roles such as nurse practitioners, nurse requested X-rays, triage nurse ordering, advanced triage and clinical initiative nurse [100, 104, 106, 108]. In these roles, nurses were able to actively contribute to the clinical steps in the patient’s process.  An expanded nursing skill mix may increase nursing autonomy and contribute to maximizing the human potential of nurses. However, a 2017 report has recommended further research on nursing roles and skill mix in emergency and urgent care settings [219].
Dubois et al. discuss several methods by which organisations can address improving staff skills [220]. Role enhancement involves broadening staff skills, which would enable staff to assume more responsibilities [220]. Enhancing the skills of the nurses may allow trained nurses to perform basic clinical procedures, which may not require a doctor’s skills. Role enlargement refers to the diversification of staff skills and changing the scope of jobs [220]. This is similar to the creation of new nursing roles described above. The acquirement of new skills may increase nurses’ involvement in the clinical care of patients. Both role enhancement and role enlargement may maximize human potential of both nurses and doctors, which would facilitate and improve patient flow by enabling staff to efficiently utilize their skills and perform their specific valuable tasks that facilitate flow. 
Improving nursing staff levels may also improve patient flow by allowing nurses and doctors to devote more time to perform their specific tasks that facilitate flow. The relationship between ED nursing staff levels and patient outcomes was examined in a recent review [217]. The review showed there was an increase in time spent in an ED bed before a disposition decision was made (discharge or transfer to wards) when nurse staff to patient ratios were unbalanced. Similarly, in the primary research, although waiting times were not measured, the observations and process maps of the patient journey showed that low nursing staff levels created additional steps such as searching for nurses and delays in the transfer process if a nurse was unavailable.  
The use of mandated nursing ratios in emergency departments has been explored but, given the complexity and variation of care in the ED, mandatory ratios may not be appropriate [221, 222]. The UK National Institute of Health and Care Excellence (NICE) guidelines have produced guidance on minimum staffing ratios for EDs and have recommended one nurse to one patient in triage, one nurse to four patients in minors, one nurse to two patients in majors and two nurses to one patient in resuscitation [218].  This may be a suitable minimum standard for emergency departments. Nelson et al. examined the impact of nurse staffing on ED patient experience and found that patients rated their experience of care as good when nursing levels were high [223]. However, this was a quantitative study with little explanation as to this finding. Thus, low levels of safe nursing staff delays flow and creates waste in the process, limiting human potential ultimately affecting the ability of the staff to provide value to patients. 
1.2.2 [bookmark: _Toc531455492][bookmark: _Toc532580420][bookmark: _Toc534996996][bookmark: _Toc534998129]Value and waste in the emergency department patient flow process
This section aims to discuss the findings on value and waste in the emergency department patient process. Challenges in identifying relevant literature are first discussed followed by a brief discussion on co-creating value and waste, which is the collaborative formation of value adding activities by the main customers in a process.  
Challenges in identifying literature on value and waste
The first principle in lean thinking is to define value from the customer’s perspective. While lean has generated three criteria for an activity to be considered valuable this is still challenging to apply to health services given the complexity and the difficulty in identifying the primary customer [69, 79]. Additionally, although lean thinking focuses on identifying value, eliminating waste and improving flow, in searching for literature for this thesis, the empirical studies exploring patient flow using lean techniques generally identified waste in the process rather than defining and directly identifying value. Furthermore, those studies utilising lean techniques did not involve patients in their analysis of value and waste in the process. 
This observation is consistent with that from Poksinska et al [224]. The authors examined if value was defined in Swedish primary care centres that utilised lean techniques and if so, how value was defined and from whose perspective. The authors found that patients were not involved in the mapping sessions and consequently value was defined from the staff perspective. Radnor et al. also reported difficulty defining and identifying the customer in health services [69]. 
One multiple case study mixed methods UK study utilised lean thinking principles and value stream mapping to explore decision making in the admissions process in acute care [225-6]. This study included both staff and patients in the value stream mapping but in the exploration of value and waste the authors acknowledged that value was interpreted as contact time with the patient while waste was non-contact waiting time [226]. This interpretation of value may be considered narrow. A single case study in Saudi Arabia also used lean methods to explore ED patient flow and incorporated both staff and patient perspectives [211]. However, quantitative methods were used to collect patient data and that study focused on waste in the process.
One quantitative study examined the factors that patients considered important in their ED visit and compared the patient’s perspective to the ED staff’s perspective [227]. The study utilised a survey design asking participants to rank the factors in order of priority. Staff participants identified symptom relief, diagnosis and providing regular updates on progress and test results as important features of the ED visit while patients identified waiting times, comfort in waiting rooms and effective communication with staff as important features [227]. These results are similar to those in the primary research. In the primary research, doctors identified medical treatment as a valuable part of the patient process, which may be analogous to symptom relief. Patients in the primary research identified comfort and communication with staff as valuable and waiting times as a waste. While this survey study also highlighted the disparity between ED staff and patients, the factors used in the survey were identified a priori, based on the ED staff perspective, which may create bias [227]. 
The primary research explored value and waste from a qualitative perspective, which has not previously been explored. Importantly both patient and staff perspectives of value and waste were included allowing for a comparison of perspectives and insight into what the primary users of the service consider valuable and wasteful. Therefore, this study is unique in its approach to the exploration of value and waste in the ED patient flow process.
1.2.2.1 Co-defining value and waste and co-creating value in the ED patient flow process
In exploring value and waste in the ED patient flow process, table 19 highlighted the disparity in responses between doctors and patients. Doctors not only identified more activity steps or aspects of the process compared to patients but, with respect to value, doctors’ responses were mostly categorised as clinical value while patient responses were related to experiential value. However, it may be argued that the patient response of ‘being seen by the doctor’ incorporated several of the clinical value activity steps such as clinical assessment and medical treatment, as expressed by one patient. 
This disparity in responses and even the possible inability of patients to articulate steps that comprised ‘being seen by the doctor’ and ‘knowing what was wrong’ may be related to the principal agent relationship and information asymmetry. In the principal agent relationship, the principal (the patient) requires an agent (doctor) to assist in decision-making. This relationship often develops because of information asymmetry between the two parties which may result in the agent (doctor) dominating the principal’s (patient) perspective [194-5].
This is a potential concern in exploring value and waste. If the patient is not included, then the doctor’s perspective may be considered representative of the patient perspective. If both the patient and the doctor are included, it is possible that the doctor’s perspective will dominate, as seen in the primary research. Furthermore, doctors may identify what is valuable and wasteful to them rather than what is valuable and wasteful in the patient’s process. Doctors in the primary research considered the inappropriate use of the ED or doctor’s time as a waste. This may be considered a factor wasteful to the doctor but not necessarily to the patient. 
Despite these difficulties, it is still necessary to incorporate the views of the main customers. This primary research focused on two main customer groups- the patient and the doctor - but other main customer groups may exist and their views should be included. Managing these differences may require bridging the information asymmetry gap amongst the main customers. This concern may be addressed by co-defining value and waste and co-creating value in the patient flow process from the perspectives of the main customers. 
The idea of value creation and co-creation of value is known in market research and has been explored in health services [228-231]. Although this thesis did not aim to explore co-creation of value in emergency departments, this concept may be beneficial in improving patient flow and is worth exploring further. Co-creation refers to the joint or collaborative conception of value-adding activities by the main customers of a service [229, 232, 233]. Each customer becomes a co-creator of value based on his/her experience of the service and is involved in joint problem solving [232, 233].   McColl-Kennedy et al. provide a more formal definition of customer value co-creation, defined as ‘benefit realised from the integration of resources through activities and interactions with collaborators in the customer’s service network’ [234; p.375]. The authors defined activities as ‘the active doing of things’ and interactions as ‘the way individuals engage with others in their service to integrate resources’ [234; p.375].
Co-creating value in the patient flow process gives a voice to the main customers potentially bridging the gap amongst the groups and ultimately producing a patient flow process that is valuable to the main customers.  Elg et al. have suggested the use of patient diaries as a means of actively involving patients in co-creation [229]. This suggests that qualitative methods may be beneficial in co-creating value in emergency departments and broadly in health services. 
1.2.3 [bookmark: _Toc531455493][bookmark: _Toc532580421][bookmark: _Toc534996997][bookmark: _Toc534998130]Where is there value and waste in the ED patient flow process?
Since no studies were identified that directly examined valuable steps in the ED patient process, studies that were thought to be related to the area were explored. One potentially relevant area is patient experience. Patient experience is described as what the process of care feels like for the patient, their family and carers and is related to the way healthcare is delivered [235]. It is possible that factors that contributed to a positive patient experience potentially reflect value in the patient process while negative patient experiences may reflect waste in the patient process. However, it is important to clarify that value in the patient flow process and patient experience are two different concepts. In this primary research, value refers to steps in the process that benefit the patient and allowed the patient to progress in the journey whereas patient experience is related to how the patient feels in the process of care. 
Patient experience studies explored the patient journey only from the patient perspective. Therefore, these studies may only be compared to the patient perspective on value and waste in the ED patient flow process. In contrast, studies exploring waste from a lean thinking approach, focused on the staff perspective.
1.2.3.1 Value to the doctors may produce value to the patient
Two literature reviews identified medical-technical steps as important parts of the patient process [236, 237]. McConnell et al. explored person-centeredness in the ED and found that medical tasks were valued by staff [237]. This is similar to the findings in the primary research where doctors mostly identified clinical steps, such as patient assessment and medical treatment, as valuable parts of the process. However, it is possible that patients would have valued these steps as well. The most common valuable step identified by patients was ‘being seen by the doctor’ and ‘knowing what was wrong’. It is possible that the step of ‘being seen by the doctor’ encompassed the steps valued by doctors (patient assessment, medical treatment) and ultimately what doctors valued allowed them to produce another aspect of the process that patients valued, that is, ‘knowing what was wrong’. 
In the primary research, both doctors and patients identified comfort as valuable. The comfort referred to the use of trolleys for patients where the trolley became more valuable to both doctors and patients the longer a patient remained in the emergency department. Comfort was a factor identified as important in the patient experience [236, 238]. In those studies, comfort was related to the waiting rooms and beds being uncomfortable for patients [236, 238]. It may be inferred that a general level of comfort in the ED is an important, valuable part of the patient’s process.  Furthermore, since the use of a trolley for a patient was dependent on the doctor’s decision, if the doctor considered it was valuable, then it likely also created value for the patient.
Communication was another factor identified as valuable to both patients and doctors in the primary research. Several studies have identified communication between staff and patients as an important part of the patient experience [236-239]. In the primary research, doctors valued inter-professional communication as it provided information that facilitated the patient process while patients valued inter-personal communication with staff because it provided them with information about their process and information about why they were waiting. It was also seen that a lack of communication between patients and staff affected the patient’s ability to tolerate long waiting times.  The primary research findings are consistent with an Australian study that explored patient expectations in the ED [238].  Patient participants in this Australian study identified communication as a helpful part of the ED visit stating that patients should be given information on processes in the ED [238]. Participants stated it was the lack of communication and not the long waiting times that negatively affected their experience [238]. 
Patient participants in Gordon et al. reported that a lack of communication amongst health professionals also affected their experience because they often had to repeat information [236]. Since inter-professional communication was valued by doctors in the primary research, it may be inferred that again what the doctors valued (inter-professional communication) was able to produce something also valuable to the patient (inter-personal communication). 
1.2.3.2 Waste in the ED process may create unnecessary work for patients and doctors
Doctors in the primary research thought that the ED process was not necessary for all patients. Patients in this category were those who were either referred from other doctors within the public health system or those who were self-referred to the ED and whom doctors thought the patient could have been seen in another setting.  
Observations showed that the patients who were referred to the ED with pre-determined diagnoses and management plans experienced the same process as all other patient categories. It may be inferred that the waste in this process resulted from the inability of ED doctors to provide the patient with what they valued- ‘being seen by the doctor’ and ‘knowing what was wrong’. Another potential waste was related to the use of doctors’ time. The time spent on these patients could have been directed to other clinical duties considered valuable to patients and doctors. Additionally, since this group of patients experienced the same process as all others, this may delay their flow since the steps in the process may not have been necessary, as the patients already had pre-determined diagnoses and plans. Furthermore, the fact that these patients had to experience the ED process may have hindered flow for other patients who were waiting.  These findings are similar to a study that explored the factors that affected flow at triage which also found that patients who were expected by inpatient teams had longer triage times compared to other patient groups since the steps were repeated and time was consumed trying to contact the inpatient teams [240]. 
Those self-referred patients, who doctors thought could have received care in another setting, were thought to contribute to waste by utilising doctors’ time that could have been directed to producing value in other patient journeys. This is similar to a ‘culture of worthiness’, a theme identified by McConnell et al. who explored person-centredness in the ED [237]. In their study, ED staff felt that patients had to be ‘worthy’ of coming to the ED. This is similar to the primary research findings where doctors generally felt that certain patient groups should not have had to experience the ED process because they felt the patients could have received the same value in non-urgent settings.
1.2.3.3 Waiting periods may be both valuable and wasteful depending on the primary customer perspective
The primary research identified two forms of waiting, one based on the doctors’ perspective that was thought to produce some value to the patient (useful waiting) and one that was viewed as a waste, based on both the patient and doctors’ perspective (wasteful waiting). Studies implementing lean methods in emergency departments identified wait times such as patients waiting for clinical staff, staff waiting on staff and patients waiting on consultations from inpatient teams, as wasted steps in the patient process [169, 241-243]. These studies were conducted across a range of EDs and the findings are similar to those in the primary research. Waiting was also reported in two systematic reviews exploring patient experience in the ED [236,244]. In these reviews, waiting was identified as a negative aspect of the patient experience and included waiting to be seen, waiting to go for x-rays and waiting for test results [236, 244].
Some doctors in the primary research thought that there might be value in some waiting periods. This may be considered controversial, since waiting is generally perceived as a waste or a negative aspect of the patient experience. These ‘useful waiting’ periods appeared to add value to the patient’s process if the doctor felt that something beneficial was still happening to the patient, for example, if the waiting was used as an observation period. Staff participants in the primary research suggested value might be added to waiting periods if waiting periods were used for senior review of patients or repeating patient’s vital signs. Again, this suggests that waiting may be useful or valuable if something beneficial is happening to the patient. 
While this idea of waiting periods adding value to the patient process may be challenging to accept or understand, it may be possible to convert wasteful waiting to useful waiting using the principle identified above- value is anything that benefits the patient. In the previous theme, communication was noted to be a part of the patient process that patients valued. Using waiting periods to provide patients with information is likely to be considered valuable by patients. Waiting periods may also be useful if adjustments are made to the patient process and steps are re-ordered. For example, a full patient registration may occur while patients are waiting to be seen by health care providers, which may eliminate activity and waiting steps at the start of the patient process. 
1.2.4 [bookmark: _Toc531455494][bookmark: _Toc532580422][bookmark: _Toc534996998][bookmark: _Toc534998131]The process mapping technique- reflections from the field
Process mapping has been described as a simple, inexpensive, easy to use quality improvement tool that may be useful in analysing complex systems like emergency departments. Many studies implementing lean techniques utilise value stream mapping rather than process mapping. Although conceptually similar, value stream mapping has specific lean measures that distinguish it from basic process mapping. While healthcare studies have incorporated process mapping into their methods, empirical literature providing detailed descriptions on the practical aspects of the process mapping method were limited. This observation is echoed by Antonacci et al. who explored the benefit of process mapping use in quality improvement projects in healthcare [164]. 
Another concern was that those studies utilising process mapping in emergency departments described the facilitated process mapping method [83, 168] and those that appeared to use the observational process mapping method, still described it as a quantitative method [81,122]. Antonacii et al. support this observation in their study [164]. They observed eight quality improvement projects that used process mapping and found that seven of the eight projects utilised the facilitated process mapping method. Thus, this primary study expands the current knowledge base on process mapping by providing a detailed description of the methods used as well as primarily using the observational process mapping method. 
1.2.4.1 Practical field experience
The primary research primarily used the observational process mapping method. The observational method involved tracking patient journeys, observing the steps taken by patients and the activities around the patient. This was beneficial because it allowed me to ‘see for myself’ the steps in the patient journey rather than relying on the perspectives of staff or even patients. However, the observational method was time consuming. In this study, over 100 hours were spent conducting observational process mapping of the emergency department.
The observational method revealed that tracking patient journeys also involved tracking staff journeys since activity steps in the patient flow process were dependent on ED staff and they influenced what was happening around the patient. Conducting the observations for myself allowed me to identify steps that may not have been considered significant in the patient journey had the maps been generated based on facilitated sessions with staff. For example, the step of staff searching for resources was considered significant because observations showed that staff were consistently performing the activity such that it became a regular part of the process. This may not have been uncovered in facilitated sessions if staff did not consider it important. 
The process maps were generated from the observational mapping and enhanced the transparency of the patient process by producing a visual representation of patient flow. While this was useful, a key benefit to the process mapping method was understanding the activity in and around the step, as this information contributed to understanding and identifying what factors influenced patient flow. The process maps were useful because some themes generated from the observations on the factors influencing patient flow were identified as steps in the maps, providing the user with a visual aid of steps that created bottlenecks in the process or how poor flow developed as result of additional steps. 
In the primary research, the staff reviewed the process maps that were already generated based on the observational mapping. These sessions are meant to occur with both observational and facilitated mapping but follow the style of facilitated mapping. In one analysis session, senior clinical staff were not aware of some steps in sub-process map 1. However, another participant, a junior doctor, supported my observations. This scenario demonstrates two benefits. Firstly, it emphasises the importance of ‘seeing for yourself’ by conducting observations. Secondly, it highlights the importance of choosing a range of stakeholders to participate in the review sessions, which should decrease the chances of steps being missed. 
These analysis sessions were also useful for identifying and clarifying steps that were challenging for me to observe. This was seen with the observations related to the last phase of the patient journey, the transfer process, which proved to be time consuming and difficult to observe. In the analysis of the transfer process map, the session helped to clarify some of the steps in the process with staff generating a new process map that detailed the steps in the process. Thus, the methods complemented each other to produce an accurate representation of the ED patient flow process.   
However, there were challenges with this analysis and review of the process maps. It was difficult to get staff to commit to the sessions which resulted in staff being absent for some sessions. Much of the literature on process mapping states that a main benefit of the facilitated session and the map review is the shared understanding and communication amongst the stakeholders. This benefit was less visible in the review sessions. Whilst there was communication amongst the stakeholders, there was less engagement with the overall method. It is possible that if the maps had been generated from within the group, there would have been more discussions, engagement and interaction amongst the stakeholders. Additionally, the sessions appeared to be more beneficial to the staff as senior medical staff members took their own personal notes and therefore provided immediate feedback to them. Although, it did not yield much more additional information than what had been collected in the observational process mapping, the sessions validated the maps and my observations. 
An immediate practical benefit of the process mapping was seen when the ED case study site reconfigured its physical layout. This provided an opportunity to map the new layout, comparing the maps to determine if the changes affected the patient flow process. The process maps provided immediate visual feedback that allowed for comparison of the outcomes of the reconfiguration. Comparison of the process maps showed that the reconfiguration did not alter the actual activity, decision or delay steps in the patient flow process. This may not have been as obvious without a pictorial comparison of the changes.  Lastly, knowledge of the steps in the process maps informed the informal conversational interviews allowing me to explain the process to participants. 
A conceptual model of an approach to improving the ED patient flow process has been developed based on the primary research findings. This model incorporates process mapping, factors influencing ED patient flow, value and waste in ED patient flow. The model also integrates those findings with steps on implementing an intervention to improve ED patient flow. 
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                    Figure 27. Conceptual model of an approach to ED patient flow process improvement
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[bookmark: _Toc531455495][bookmark: _Toc532580423][bookmark: _Toc534998132]Strength and limitations of the study
[bookmark: _Toc531455496][bookmark: _Toc532580424][bookmark: _Toc534997000][bookmark: _Toc534998133]Strengths
Comprehensive systematic reviews on ED patient flow
The lack of a distinction between patient flow and crowding has resulted in previous research simultaneously addressing the two concepts, creating a large body of evidence. In order to condense this evidence to a manageable size, while still addressing the research questions, two systematic reviews on ED patient flow were conducted. The reviews encompassed the quantitative and qualitative aspects of ED patient flow. An umbrella review consolidated quantitative evidence from thirteen systematic reviews on interventions used to improve patient flow in emergency departments. The interventions in the systematic reviews lacked theoretical rationale on how they produced their desired effects. 
The second review was a qualitative evidence synthesis on potential determinants of patient flow in emergency departments. This review provided some insight into understanding ED patient flow but revealed that there was a scarcity of qualitative evidence available to understand ED patient flow with only six studies identified. This highlighted the gap in the available qualitative evidence. 
The qualitative multi- method approach
This thesis utilised multiple qualitative methods to explore and understand emergency department patient flow. The multiple methods provided an in-depth understanding of ED patient flow. The process mapping methods used were not novel but previous literature have mostly used the facilitated process mapping method. There is also little research utilising process mapping in healthcare in developing countries. This thesis primarily used observational process mapping, adding to the current literature on process mapping and provided a detailed description of the approach upon which future studies can build. It also contributes to the use of process mapping in health services in developing countries.
The multi-method approach used incorporated both the patient and staff perspectives of the patient journey. The observational process mapping covered twenty-four hour periods in the emergency department producing a complete view of the patient flow process. The empirical research also incorporated a real life reconfiguration of the emergency department, which provided an opportunity to determine the benefit of the process mapping technique in identifying the impact of implemented interventions. 
Context specific research
This primary research is the first reported qualitative study in Trinidad and the wider Caribbean to explore ED patient flow and understand the factors influencing it. It therefore contributes new knowledge to emergency department patient flow in the region. The seven identified factors are similar to those identified in existing literature thus adding to the existing knowledge on the topic.
Exploration of value and waste in the ED patient flow process
The primary study is unique in its approach to value and waste in several ways. First, this study explored value and waste from a qualitative perspective interviewing customers in ‘real time’ rather than relying on retrospective recall. Secondly, this study directly explored value, attempting to understand what aspects of the patient flow process were valuable. Thirdly, this study attempted to understand value and waste from the perspectives of two main customers- the doctor and the patient.
[bookmark: _Toc531455497][bookmark: _Toc532580425][bookmark: _Toc534997001][bookmark: _Toc534998134]Limitations
Transferability of primary research 
The primary research was undertaken in a single case study site in a developing country ED. This limits the generalisability of the study findings. However, qualitative and particularly case study research do not aim to generalise findings [203]. Rather Lincoln and Guba suggest that transferability may be more appropriate [203]. Transferability refers to applying the findings to ‘other contexts and situations beyond the scope of the study setting’ [245; p.886]. Providing contextual detail and detailed descriptions of the research design and methods should enable other researchers to determine if the case study findings are applicable to their settings [245].
Challenges in data collection methods 
The process mapping methods used are simple; however, translating some of the lean concepts from manufacturing to emergency health services was challenging. The emergency department is complex with numerous variables that need to be accounted for and that were difficult to visually demonstrate in the process maps. 
The ED introduced new strategies towards the end of the fieldwork but further observations incorporating these were not possible due to time constraints. Additionally, although attempts were made to observe the patient journey from entry until the point of departure from the ED, because of time constraints, this was not always possible for those patients who were admitted to inpatient wards. This limits information on what was happening to and around patients in those waiting periods. Thus, given the time constraints and the nature of this dynamic environment, data saturation may not have been achieved in these areas. 
The observational mapping was conducted by one person, which could lead to error or bias. However, once the maps were generated from the data, key staff members validated the maps to ensure their accuracy.
Limitations to participant recruitment
Staff participants for the value and waste phase of the fieldwork were limited to doctors as they were considered as the main group maintaining patient flow. Participation by other staffing groups, example nurses, may have provided a broader perspective on the valuable and wasteful aspects of the patient flow process. Additionally, the majority of participants in the value and waste phase were junior doctors since there were limited consultants available in the ED. Consultant views on value and waste may add to the understanding of value and waste.
Anyone present in the ED during data collection periods were included once consent was given. This included doctors from inpatient teams but only a limited number were actually interviewed because of a lack of their availability during the data collection periods. Thus, data saturation was not achieved in this group and their inclusion may have provided further valuable information particularly for the last stage of the patient journey. 
The recruitment of staff members for the map review sessions was difficult since these sessions were conducted while staff members were on duty; thus, the same staff members were not always involved in each session. Additionally, since these staff members were often on duty, they were not always able to participate for the entire session.
Limitations to scope of research
This thesis did not aim to explore other potential factors such as organizational culture, the influence of professional relationships and power imbalances. Exploring these factors may have provided additional insights into the ED patient flow process. 
[bookmark: _Toc531455498][bookmark: _Toc532580426][bookmark: _Toc534998135]Clinician-Researcher perspective
As a clinician-researcher, I occupied an insider role since I worked in an emergency department and had previously worked in the ED case study site.  There were several advantages to being an insider clinician-researcher. My insider role allowed me to ‘fit in’, made acceptance of the study easier and I was able to establish rapport quickly. My prior familiarity with the ED case study site made it easier for me to re-orient myself with the setting and my knowledge of the medical language certainly provided an advantage, facilitating the writing of field notes. This also made my presence less intrusive to staff, as I did not have to interrupt staff for clarification of clinical terms, which allowed then to continue working as they normally would. My insider role meant that I could focus on my role as a researcher rather than expending time and energy to also understanding my environment. 
However, my insider role provided its own challenges. I had my own assumptions of patient flow, both from knowledge gained from the literature and from my own previous experiences of working in emergency departments. I risked missing relevant information because of my familiarity with the setting and my assumptions. I made conscious efforts to document detailed observations in an attempt to override my assumptions.  Other researchers have described being over-familiar with a setting resulting in observations and subsequent assumptions not being clarified to understand underlying factors. I was also wary of this and made attempts to clarify observations but there were instances when my insider status opposed this strategy. Staff members felt that because I was an insider I should already know the answers to my questions. They appeared not to understand why I needed to seek clarification. This was when my researcher status became prominent, reminding staff that I was there as a researcher and was primarily interested in their perspectives. 
Most of the concerns surrounding my insider role were related to the patient flow phase of my fieldwork and analysis. I had little previous knowledge regarding value and waste in emergency departments. It felt easier to explore these concepts because I was ‘free of assumptions’ compared to exploring the patient flow aspect, although I did recognise that it was not possible to start with no assumptions as I would have some knowledge from the literature and my own thoughts based on the data I had collected thus far. Since I had generated the maps, I was familiar with the steps in the patient process and did have my own perspective on what was considered waste. I considered all forms of waiting and staff searching for materials as wasted parts of the process. 
Generally, in qualitative research, researchers should be aware of the effect their presence may have on their participants. Participants may alter behaviour because of the researcher’s presence. I was acutely aware that staff participants may adjust their work, behaviour and patterns when I was present. However, for the duration of my fieldwork, I did not feel that this occurred. I felt that with time, staff became used to my presence and even appeared to forget when I was present. Although ED staff knew I was a doctor, the patients were not aware of this. As there was no formal dress code for the doctors, I did not appear to be the same or different and as such patients could not identify me as a doctor unless I explicitly told them. 
[bookmark: _Toc534998136]What would I do differently?
As a novice qualitative researcher, I now have a better appreciation for qualitative methods. As with all research, there are aspects that we may wish to change or improve that may only be recognised in retrospect. At the start of the PhD, the concepts of value and waste were theoretical and my understanding of them was based on the lean thinking theories. There was little empirical evidence on to inform the methods and data collection. Once in the field, exploring this area proved to be more challenging than anticipated. My expectation was that participants would identify steps in the patient process such as those in the process maps. However, this did not always occur, with participants also identifying aspects of the process surrounding the patient journey. 
The staff participants for this aspect of the study were the doctors, since this group was considered as having the main role in maintaining patient flow, in the study setting. However, if I were to do this study again, I would have included the nursing staff as they may have provided further information on aspects of the process surrounding the patient journey. The intention was that the map review sessions would be used to analyse the maps and explore the perspectives of other staff members on value and waste. However, in those sessions there was less emphasis on value and waste.  
Thus, what I would have done differently would be to focus the map review sessions on identifying valuable and wasteful steps in the process using the process maps as a visual aid. The informal conversational interviews would have served as a preliminary technique to guide the review sessions but the reviews sessions would focus on value and waste and would incorporate the views of the healthcare providers and auxiliary staff who affect patient flow. Separate sessions with patients could also be conducted so that patients could access the process maps as well. Lastly, I would have also used the staff map review sessions to discuss the reconfiguration of the ED layout using the process maps.

[bookmark: _Toc531455499][bookmark: _Toc532580427][bookmark: _Toc534998137]CHAPTER 11. IMPLICATIONS AND CONCLUSION
[bookmark: _Toc531455504][bookmark: _Toc532580432][bookmark: _Toc534998138]Implications for policy and practice
[bookmark: _Toc534997006][bookmark: _Toc534998139]Practical example of ED patient flow conceptual model use
A conceptual model of factors influencing ED patient flow has been presented in figure 26 and a conceptual model of an approach to ED patient flow improvement was presented in figure 27. These conceptual models may be beneficial when addressing patient flow concerns. Using three interventions identified in the umbrella review, a practical application of the conceptual models will be used to illustrate how an intervention may work in the ED or how an intervention may be optimised to improve patient flow. An emergency department may be considering which intervention (s) to implement to improve patient flow. Alternatively, an ED may have already implemented an intervention and would like to know how the intervention may be optimised to improve patient flow. Therefore, an ED manager may ask either of the following questions:
1. What intervention (s) may be useful to implement in my ED?
2. How can I optimise the intervention to improve patient flow?

In order to answer these questions, the conceptual model of ED patient flow process improvement will be used together with the conceptual model of the factors influencing ED patient flow. Since the aim is to illustrate how the intervention may work, the starting point will be the ‘select an intervention’ box (figure 27).






  Figure 27. Conceptual model of an approach to the ED patient flow process improvement
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Streaming
The first step is to select an intervention for implementation or optimisation. One intervention an emergency department may consider is streaming. Streaming is defined as the categorisation of patients with similar characteristics into distinct pathways where they can receive tailored care [106]. 
Once the intervention has been selected, the next step is to decide if the intervention produces value to the patients and staff. The combination of streaming with the triage process creates specific patient pathways based on the patient’s acuity level. Based on the conceptual model of the factors influencing patient flow, streaming appears to work if each pathway is parallel to the next so that different patient acuities are assessed simultaneously. The intervention is likely to provide value since care is segmented into pathways rather than patients being pulled from a general pool of patients. This is likely to decrease waiting times to be seen and minimise waste.
If the intervention is not thought to provide value, as determined by the primary customers, then the ED should select another intervention. Although an intervention may be valuable or capable of producing value, it may be necessary to optimise the intervention to produce that value and minimise waste. Therefore, the next step is to determine if there are any factors affecting the ability of the intervention to provide value, minimise waste and improve patient flow. The streaming intervention appears to promote patient flow by simultaneously assessing multiple patient groups. The factors surrounding the intervention that affects its ability to produce its effect and to provide value need to be optimised if the intervention is to be successful. 
Based on the conceptual model of the factors influencing ED patient flow, three main factors that may affect its ability to work and provide value are environmental, staffing and people factors. The design and layout of the emergency department would affect the intervention, as each stream would require its own dedicated physical space in the ED. Staff should be allocated to each stream to allow each stream to flow simultaneously but also have flexibility to be redistributed to areas of need. In order to provide staff for each stream, the ED must have adequate staffing levels. 
If the intervention is implemented, outcome measures should be used to determine whether the intervention has facilitated or improved patient flow and ensured that waste is minimised. This may be achieved using flow metrics and obtaining feedback from the primary customers, such as patients and staff. 
Triage nurse ordering
Another intervention an ED may consider implementing is triage nurse ordering. Triage nurse ordering refers to nurse initiated activities at triage [108]. Based on the conceptual model of flow, triage nurse ordering is related to the front-loading of investigations. The intervention appears to work if investigations are requested early in the patient process and if patients do not have to wait on doctors to request the investigations. The intervention would likely be valuable since it provides the patient and doctor with information early in the patient process and reduces the number of steps taken by the patient once formally assessed. Utilising nurses to request these investigations also maximises the human potential of all clinical staff groups. 
In order to optimise the ability of the intervention to produce its effect, provide value and improve patient flow, the factors that may affect it should be identified and addressed. Based on the conceptual model of the factors influencing flow, staffing factors are most likely to affect this intervention. The intervention requires adequate staffing levels, a range of nursing roles and skill use to ensure that nurses are able to request the investigations at triage. Emergency departments should have sufficient levels of nurses with advanced skills and roles so that they would be able to utilise their skills. If an ED does not have sufficient nurses with advanced nursing roles then this intervention may not be suitable. If the intervention is implemented, flow metrics and feedback from patients and staff should be used to identify if the intervention is providing value, if wastes are minimised and if patient flow has improved. 
Rapid Assessment Zones
Rapid assessment zones have been defined as distinct spaces in the ED for patients with ambulatory complaints who can be treated without utilising a bed [99]. This intervention is most likely to work if there is a dedicated, separate space in the ED, with staff allocated to see and treat patients in this zone. The intervention will require the area to be self-sufficient in terms of staff, materials and supplies. 
This intervention is likely to be valuable since patients would be assessed in a separate area that is likely to provide more comfort than if the patient was seen amongst those patients requiring trolleys. The use of a separate area for patients with ambulatory complaints should also reduce waiting times since these patients would not be competing to be seen by staff also attending to non-ambulatory patients. 
Based on the conceptual model of flow, environmental, staffing, people and material factors would likely affect the implementation and optimisation of this intervention. This intervention may require the ED to be designed such that the layout includes a dedicated space to be used as the rapid assessment zone. The zone itself would require its own materials and medical supplies limiting unnecessary motion by staff for searching for materials. Adequate staffing levels will be required allowing the zone to be staffed with separate clinical staff. This intervention may also benefit from having experienced clinical staff who may attend to patients faster and make safer decisions. There should be flexibility in the distribution of staff to the zone to match the patient demand, as well as the demand in the other ED areas. If implemented, flow metrics should be used and feedback obtained from staff and patients on the value of the intervention, if wastes are mimimised and if flow is improved. 
This intervention may be related to the ED case study site. One of the factors identified as affecting patient flow was the use of flexible assessment options for ambulant patients. The ED may consider optimising the intervention by formalising the policy and introducing a defined seated area where these ambulant patients may be assessed. As stated above, optimisation of the intervention would require staff to be allocated to the area as well as sufficient materials in the area to minimise unnecessary motion created by staff searching for materials. This is likely to produce value since patients would be seen and assessed in a comfortable area. 
Development of a tool to address ED patient flow
The conceptual models generated in this thesis have been used to develop a tool or practical guide that emergency departments may use to address patient flow issues. The tool has been designed to target ED managers or senior doctors and therefore has been written with a focus on a non-academic audience. This tool is available in Appendix 18. 
[bookmark: _Toc531455505][bookmark: _Toc532580433][bookmark: _Toc534997007][bookmark: _Toc534998140]Proactive approaches to patient flow-process mapping in practice
Emergency departments may benefit from regular process mapping and review of process maps to ensure that valuable steps are flowing and new areas of waste are identified. Process maps of specific ED processes may also be useful to focus on specific areas of the patient flow process. Displaying abridged versions of the patient journey maps in emergency departments should be considered as these may promote information sharing amongst staff and between staff and patients. This may encourage patients to provide feedback on the process and as well as providing them with insight into the process, which may reduce the information gap amongst clinicians, managers, policymakers and patients. 
[bookmark: _Toc531455506][bookmark: _Toc532580434][bookmark: _Toc534997008][bookmark: _Toc534998141]Patient and public involvement groups may assist with the co-creation of value
This study has suggested that value and waste should be co-defined and co-created by the main customers, inclusive of patients. Patient and public involvement groups exist in other settings and may be a useful addition to those settings that do not currently utilise them. Patients may provide valuable feedback on the patient flow process that policymakers can incorporate into their improvement efforts. This may reduce the information gap and develop services that are valuable to its primary users. 
[bookmark: _Toc531455507][bookmark: _Toc532580435][bookmark: _Toc534997009][bookmark: _Toc534998142]ED should be designed to support the patient flow process
Prior to designing or redesigning the physical structure of the ED, it may be useful to consult patients and staff so that what they value in the patient flow process and, by extension, what they value in the design of the ED and its environment, may be incorporated into the design. The design of the ED should support the work processes that promote patient flow. Efficient and effective designs should minimise waste created by unnecessary motion and support the strategies that facilitate patient flow. 
[bookmark: _Toc531455508][bookmark: _Toc532580436][bookmark: _Toc534997010][bookmark: _Toc534998143]Safe staffing levels should consider patient demand, staff capacity and human potential
Guidelines should be used to optimise safe staff levels. Several international organisations have produced guidance on staffing in emergency departments, which may be useful for developing countries who do not yet have their own policies. An emergency department with less than the recommended minimum number of staff may jeopardise their ability to function as an emergency department. Importantly, the human potential of existing staff should be maximised by up-skilling or training existing staff as well as ensuring that there are sufficient staff numbers to enable staff to utilise their potential. 
[bookmark: _Toc531455503][bookmark: _Toc532580431][bookmark: _Toc534997011][bookmark: _Toc534998144]Understanding and identifying value and waste may help address patient flow concerns
Departments utilise many strategies and interventions in an attempt to improve patient flow but often do so without including the perspectives of patients and frontline staff who are directly involved in the patient process. The centre of the patient journey is the patient. Patients may be considered the primary customer of the health service and therefore should be treated as active participants in ED care. However, as the primary study findings show, the patient journey is also dependent on the staff journeys and the activities undertaken by staff directly influence the patient journey. Knowledge on what patients and staff value in the process may provide policymakers with an opportunity to design a patient flow process that provides maximal benefit to the patient and staff while maintaining quality and safety of care. 
Although most of the focus in the literature is on identifying and eliminating waste in processes, it is also important to identify value. One editorial stated that value is created by eliminating waste [246]. But how do we know that when waste is eliminated, the remaining steps are truly what is valued by patients and staffs? If multiple areas of waste exist and resources are limited then policymakers may have to choose which waste area to target. While simulation models may assist with this decision, knowing what patients and staff value may provide greater, relevant insight that could help target those waste areas that prevent stakeholders from obtaining what they value. Identifying valuable and wasteful steps in the process allows policymakers to enhance the efficiency and effectiveness of the process providing the type of care valued by both patients and staff.
[bookmark: _Toc531455500][bookmark: _Toc532580428][bookmark: _Toc534998145]Implications for research
[bookmark: _Toc534997013][bookmark: _Toc534998146]Validating the conceptual models
The findings from this research has resulted in the development of conceptual models of ED patient flow and process improvement.  Further research is necessary to evaluate these models in different emergency department settings to determine if the model is applicable across a range of settings. The conceptual models of patient flow and the findings on value and waste may also be used to guide the development of complex interventions across different settings, taking into consideration the factors required for optimization of the intervention to improve ED patient flow and provide value. 
[bookmark: _Toc531455502][bookmark: _Toc532580430][bookmark: _Toc534997014][bookmark: _Toc534998147]Qualitatively exploring ED patient flow may provide greater insights
Greater emphasis should be placed on using qualitative or mixed methods to explore patient flow in emergency departments. Patient flow studies may benefit from study designs that utilise a qualitative process mapping method as this enhances the transparency of the patient journey and may provide greater insights into how patient flow concerns may be addressed.
[bookmark: _Toc531455509][bookmark: _Toc532580437][bookmark: _Toc534997015][bookmark: _Toc534998148]Important remaining uncertainties and priorities for future research
There are several areas of uncertainty that should be explored in future research. These include a hospital wide exploration of patient flow, exploration of the patient process after the ED decision to refer/admit is made, further research on value and waste. 
1. While emergency departments may be capable of addressing the throughput aspects of patient flow, ED patient flow is often considered a symptom of a wider hospital problem. Thus, future research should prioritise a whole systems approach to addressing patient flow rather than an individualistic approach. 
2. This study was limited in its understanding of the last phase of the ED patient journey, after the ED decision was made to refer a patient to the inpatient team. This represents the outflow of patients from the ED. A more detailed analysis of the factors influencing this part of the journey is needed, with particular inclusion of the inpatient stakeholders’ perspectives. Utilising similar qualitative methods inclusive of the process mapping method should be useful in understanding this aspect of the patient journey. This research will contribute to the existing research on exit/access block in emergency departments.
3. The qualitative exploration of value and waste in the patient flow process was a novel aspect of this study. There is a need for further qualitative research exploring value and waste in the ED patient flow process. Defining value in healthcare is complex since there are multiple customers. Future studies should also consider exploring the co-defining and co-creation of value in patient flow incorporating the views of all relevant stakeholders, which may be used to explore where value and waste lie in the ED patient flow process and produce value-added services. 
4. The umbrella review in this thesis identified a large number of interventions that have been used to improve ED patient flow. However, it is still unclear how and why these interventions produce their effects. Although the evidence supporting the majority of the interventions was weak, it is possible that an understanding of how these interventions worked would increase the transferability of the interventions to other settings. Thus, future research on ED interventions to improve patient flow should focus on rigorous qualitative or mixed methods to explore function and implementation of interventions.  
5. The findings identified nursing shortages, skill mix and roles as a factor influencing flow. Further research is needed on the factors that influence safe nursing staff levels and nursing perspectives of what they value when determining adequate staffing levels.
[bookmark: _Toc531455510][bookmark: _Toc532580438][bookmark: _Toc534998149]Conclusion
This thesis has presented a case study on emergency department patient flow. A working definition of patient flow and its measures, comprehensive literatures reviews undertaken and findings on patient flow, value and waste have been presented. The factors influencing ED patient flow identified in this thesis add to the existing literature on ED patient flow. The exploration of value and waste using qualitative methods has shown that value was composed of both clinical and experiential value, identified by both doctors and patients. 
There was an implicit relationship between patient flow, value and waste, which further expands the knowledge on the factors influencing patient flow, valuable and wasteful steps in the patient process. Findings specifically related to value were identified and add a new contribution to the literature. The observational process mapping method adds a methodological contribution adding significant detail on how to conduct the methods. Conceptual models of factors influencing ED patient flow and an approach to patient flow improvement has been developed and examples of its practical use demonstrated. Finally, a tool has been developed that emergency departments may use to approach patient flow issues. 
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Appendix 1: Search Strategy

Database: Ovid MEDLINE(R) 
--------------------------------------------------------------------------------
1     Emergency Service, Hospital/ (58336)
2     emergency department*.mp. (73465)
3     acute care facilit*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] (917)
4     ED.mp. (68386)
5     Trauma Centers/ (9266)
6     trauma centre*.mp. (2122)
7     (accident and emergency department).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] (2994)
8     1 or 2 or 3 or 4 or 5 or 6 or 7 (152782)
9     patient path*.mp. (774)
10     patient flow.mp. (1528)
11     patient throughput.mp. (534)
12     patient disposition.mp. (313)
13     emergency department flow.mp. (26)
14     exp "Length of Stay"/ (79329)
15     emergency department throughput.mp. (27)
16     9 or 10 or 11 or 12 or 13 or 14 or 15 (82109)
17     exp Crowding/ (2942)
18     overcrowding.mp. (2472)
19     crowding.mp. (11007)
20     17 or 18 or 19 (12925)
21     MEDLINE.tw. (95002)
22     systematic review.tw. (106178)
23     meta-analysis.pt. (91853)
24     intervention$.ti. (124684)
25     21 or 22 or 23 or 24 (328911)
26     8 and 16 and 25 (189)
27     8 and 20 and 25 (80)
28     1 and 10 and 25 (18)
29     1 and 20 and 25 (58)
30     limit 26 to yr="2000 -Current" (177)
31     limit 27 to yr="2000 -Current" (79)
32     limit 28 to yr="2000 -Current" (16)
33     limit 29 to yr="2000 -Current" (57)
34     from 30 keep 4-5,9,13,16,20,23,25,32-33,35,38,49,63,66,75,83,92-93,97-98,100,103,110-111,115,125,147,149-150,152,158 (32)
35     from 32 keep 1,3-5,10-15 (10)
36     from 31 keep 5-6,14,19,21,23,25-29,31,35,38,41-42,45-46,48-51,53-54,57,59-60,62-63,67-68,70 (32)
37     from 33 keep 3-5,7,9-12,18,21,24,29,31-34,36,39,42-43,47-48,50 (23)






Appendix 2: AMSTAR 2 checklist
	1.	Did the research questions and inclusion criteria for the review include the components of PICO?

	
	For Yes:
· Population
· Intervention
· Comparator group
· Outcome
	Optional (recommended)
· Timeframe for follow-up
	


	
Yes No
	

	2.	Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protocol?

	
	For Partial Yes:
The authors state that they had a written
protocol or guide that included ALL the following:
	For Yes:
As for partial yes, plus the protocol
should be registered and should also have specified:
	
	
	

	
	· review question(s)
· a search strategy
· inclusion/exclusion criteria
· a risk of bias assessment
	
· a meta-analysis/synthesis plan, if appropriate, and
· a plan for investigating causes of heterogeneity
· justification for any deviations from the protocol
	


	Yes  Partial Yes No
	

	3.	Did the review authors explain their selection of the study designs for inclusion in the review?

	
	For Yes, the review should satisfy ONE of the following:
· Explanation for including only RCTs
· OR Explanation for including only NRSI
· OR Explanation for including both RCTs and NRSI
	


	
Yes No
	

	4.	Did the review authors use a comprehensive literature search strategy?

	
	For Partial Yes (all the following):
	For Yes, should also have (all the following):
· searched the reference lists / bibliographies of included studies
· searched trial/study registries
· included/consulted content experts in the field
· where relevant, searched for grey literature
· conducted search within 24 months of completion of the review
	
	
	

	
	· searched at least 2 databases (relevant to research question)
· provided key word and/or search strategy
· justified publication restrictions
	
	


	Yes  Partial Yes No
	

	
	(e.g. language)
	
	
	
	

	
	5.	Did the review authors perform study selection in duplicate?
	
	

	
	For Yes, either ONE of the following:
· at least two reviewers independently agreed on selection of eligible studies and achieved consensus on which studies to include
· OR two reviewers selected a sample of eligible studies and achieved good agreement (at least 80 percent), with the remainder selected by one reviewer.
	


	
Yes No
	






	6.	Did the review authors perform data extraction in duplicate?

	
	For Yes, either ONE of the following:
· at least two reviewers achieved consensus on which data to extract from included studies
· OR two reviewers extracted data from a sample of eligible studies and achieved good agreement (at least 80 percent), with the remainder extracted by one reviewer.
	
· Yes
· No

	7.	Did the review authors provide a list of excluded studies and justify the exclusions?

	
	For Partial Yes:
· provided a list of all potentially relevant studies that were read
in full-text form but excluded from the review
	For Yes, must also have:
· Justified the exclusion from the review of each potentially relevant study
	
· Yes
· Partial Yes
· No

	8.	Did the review authors describe the included studies in adequate detail?

	
	For Partial Yes (ALL the following):

· described populations
· described interventions
· described comparators
· described outcomes
· described research designs
	For Yes, should also have ALL the following:
· described population in detail
· described intervention in detail (including doses where relevant)
· described comparator in detail (including doses where relevant)
· described study’s setting
· timeframe for follow-up
	
· Yes
· Partial Yes
· No

	9.	Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review?

	
	RCTs
For Partial Yes, must have assessed RoB from
· unconcealed allocation, and
· lack of blinding of patients and assessors when assessing outcomes (unnecessary for objective outcomes such as all-
cause mortality)
	
For Yes, must also have assessed RoB from:
· allocation sequence that was not truly random, and
· selection of the reported result from among multiple measurements or analyses of a specified outcome
	

· Yes
· Partial Yes
· No
· Includes only NRSI

	
	NRSI
For Partial Yes, must have assessed RoB:
· from confounding, and
· from selection bias


10. Did the review authors report o
	
For Yes, must also have assessed RoB:
· methods used to ascertain exposures and outcomes, and
· selection of the reported result from among multiple measurements or analyses of a specified outcome
n the sources of funding for the studies inc
	
· Yes
· Partial Yes
· No
· Includes only RCTs

luded in the review?

	
	For Yes
· Must have reported on the sources of funding for individual studies included		Yes in the review.   Note: Reporting that the reviewers looked for this information		No but it was not reported by study authors also qualifies




	11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of results?

	
	RCTs
For Yes:
· The authors justified combining the data in a meta-analysis
· AND they used an appropriate weighted technique to combine study results and adjusted for heterogeneity if present.
· AND investigated the causes of any heterogeneity
	



	
	

Yes No
No meta-analysis conducted
	

	
	For NRSI
For Yes:
· The authors justified combining the data in a meta-analysis
· AND they used an appropriate weighted technique to combine study results, adjusting for heterogeneity if present
· AND they statistically combined effect estimates from NRSI that were adjusted for confounding, rather than combining raw data, or justified combining raw data when adjusted effect estimates were not available
· AND they reported separate summary estimates for RCTs and NRSI separately when both were included in the review
	



	
	

Yes No
No meta-analysis conducted
	

	12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evidence synthesis?

	
	For Yes:
· included only low risk of bias RCTs
· OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the authors performed analyses to investigate possible impact of RoB on summary estimates of effect.
	
· Yes
· No
· No meta-analysis conducted
	

	13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the review?

	
	For Yes:
· included only low risk of bias RCTs
· OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a discussion of the likely impact of RoB on the results
	
· Yes
· No
	

	14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review?

	
	For Yes:
· There was no significant heterogeneity in the results
· OR if heterogeneity was present the authors performed an investigation of sources of any heterogeneity in the results and discussed the impact of this on the results of the review
	
· Yes
· No
	

	15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the review?

	
	For Yes:
· performed graphical or statistical tests for publication bias and discussed the likelihood and magnitude of impact of publication bias
	
· Yes
· No
· No meta-analysis conducted
	







	16. Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review?

	
	For Yes:
· The authors reported no competing interests OR
· The authors described their funding sources and how they managed potential conflicts of interest
	
· Yes
· No
	





























Appendix 3: Quality of primary studies in each Systematic Review based on outcome measures
	Intervention

	Outcome  
	Quality of primary studies

	Full capacity protocols (Villa- Roel)
	ED LOS
	4 low


	CPOE
	ED LOS 
	Georgiou: not reported
Bond: can’t tell 

	Scribes  (Heaton)
	ED LOS

Provider to disposition time

Patients per hour
	1 high, 4 moderate

3 moderate


3 high, 1 moderate


	Streaming (Oredsson)
	ED LOS

WT
	3 moderate; GRADE: limited

2 moderate; GRADE: limited


	Fast Track 
	ED LOS
	Oredsson:7 moderate, 3 low; GRADE: moderate
Guo: 3 low
Bond: can’t tell 

	
	WT

	Oredsson:7 moderate, 2 low; GRADE: moderate
Guo: 1 low
Bond: can’t tell 

	Triage (Bond)
	WT
	Can’t tell


	Diagnostic services
	
	

	Point of care 
	ED LOS
	Oredsson: 3 moderate, 2 low; GRADE: limited
Guo: 1 good, 1 low
Bond: can’t tell

	Advanced triage (Guo)
	ED LOS
	1 low


	Assessment and short stay units

	
	

	Rapid assessment zones/pods (Bullard)
	ED LOS
PIA
	2 weak
3 weak


	Short stay units (Bond)

	ED LOS
	Can’t tell

	Medical assessment units (Elder)

	other
	Not reported

	Nurse directed
	
	

	Nurse practitioners (Jennings)

	ED LOS/WT
	Not reported

	Nurse practitioners/CIN (Elder)

	ED LOS/WT
	Not reported

	Nurse initiated X-rays (Oredsson)
	ED LOS
WT
	2 moderate; GRADE: limited
1 low; GRADE: limited

	


Physician directed

	
	

	Physician assisted triage (elder)

	ED LOS/WT
	Not reported

	Triage liaison physician (Rowe)
	ED LOS
PIA
	2 strong, 2 moderate, 15 weak
1 strong, 8 weak


	Triage nurse ordering (Rowe)
	ED LOS
PIA
	2 strong, 2 moderate, 15 weak
1 strong, 8 weak


	Senior doctor triage(Abdulwahid)
	ED LOS
WT
	4 strong, 9 moderate, 5 weak
1 strong, 5 moderate, 7 weak


	Team triage
	ED LOS
	Oredsson: 3 moderate, 1 low; GRADE: limited
Rowe: 4 weak
Ming: GRADE: low


	
	WT
	Oredsson: 1 moderate, 2 low; GRADE: limited
Ming: GRADE: low


	Administrative/organisational

	
	

	Multifaceted (Bond)
	ED LOS/WT

	Can’t tell 

	Staffing (Bond)
	ED LOS/WT

	Can’t tell 

	ED staffing/reorganisation (Guo)
	ED LOS
WT
	2 good, 2 low
2 good, 2 low

	System wide interventions (Guo)

	ED LOS/WT
	1 good

	Miscellaneous (Bond)

	ED LOS/WT
	Can’t tell 

	Electronic tracking board
Bedside registration
Dedicated ED radiology staff
	ED LOS/WT
	Can’t tell 


      ED LOS= ED length of stay	WT= wait time	PIA= physician initial assessment time












Appendix 4: Quality Appraisal of Primary studies and Systematic Reviews
	Systematic Review
	Study designs
	Quality appraisal tool used by SR
	Quality appraisal of Primary Studies*
	AMSTAR 2 rating**

	Abdulwahid [97]
	4 RCT, 2 CCT
3 cohort, 16 BA

	Effective Public Health Practice Project
	4 strong
9 moderate
12 weak
	High 

	Bond [98]
	2 RCT, 7 CCT
7 Cohort, 50 BA

	Jadad 
Newcastle Ottawa Scale
Before-and-after quality assessment checklist
	Median Jadad score for RCT/CCT 1
Median NOS for cohort 6
Median BAQA for BA 7
	High 

	Bullard [99]
	1 RCT, 1CCT,        2 BA
	Effective Public Health Practice Project
	1 moderate
3 weak
	High 

	Elder [100]
	1 SR, 4 RCT, 1 quasi-experimental, 2CCT,
 3 retrospective, 2 prospective,
1 survey, 6BA
	Not reported
	Not reported

	Critically low

	Georgiou [101]
	2 RCT
2 prospective
2 time series
16 BA
	Not reported
	Not reported

	Low 

	Guo [102]
	2 SR, 1RCT, 2 cohort, 20 BA
	Authors developed checklist for before-after studies
	9 studies were acceptable
11 low quality
	Low 

	Heaton [103]
	1 RCT, 5 retrospective, 4 prospective, 1 survey
6 BA
	Newcastle- Ottawa Scale
	8 high risk of bias
9 moderate risk of bias

	Moderate 

	Jennings [104]
	2 SR, 2 RCT
1 cohort, 2 prospective,
2 audit, 3 surveys, 1 case control, 1 case series
	Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instruments
	Not reported

	Critically low 

	Ming [105]

	4 RCT
	Cochrane Collaboration Tool
	No rating/score given
	Moderate 

	Oredsson [106]
	9 RCT, 22 BA
	Validated checklists
	22 medium
11 low
	Low 

	Rowe, 2011a[107]

	2 RCT, 7 CCT
1 ITS, 2 prospective cohort, 16 BA
	Effective Public Health Practice Project
	3 strong
2 moderate
23 weak
	High 

	Rowe, 2011b [108]

	3 RCT, 1 CCT
2 retrospective cohort
3 prospective cohort
2 Case control
3 BA
	Effective Public Health Practice Project

	14 weak
	High 

	Villa-Roel [109]
	1 CCT, 1 ITS
3 BA
	Effective Public Health Practice Project
	5 weak
	Moderate 


*Extracted from the systematic reviews
**Quality appraisal tool for Systematic Reviews
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Appendix 5: Search Strategy for qualitative evidence synthesis
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Appendix 6: Staff participant information sheet
Research Project Title: Exploring the factors that influence patient flow in an ED
I would like to invite you to participate in my research study. Before deciding to participate you need to understand why the research is being done and what it involves. Please take some time to read the information below and decide whether or not you wish to participate. 
The study
This study is being undertaken as part of a PhD in health services research. The aim of this study is to explore the patient journey in the emergency department in order to determine where problems exist. Participants will include staff, patients and patient relatives in the emergency department.
What will taking part involve?
The researcher will come to the emergency department to learn more about the patient journey. To do this the researcher will be observing the activity and processes of care in the emergency department. This will involve taking handwritten notes that describe what you do when carrying out everyday activities and your views on the patient journey. 
The purpose of the research is not to assess staff performance or clinical management of patient cases. No information about individual staff members will be reported to heads of department or senior managers in the hospital. 
The observations will take place in all the department areas- arrival/registration, Level 5, Level 4, MOT, Level 1-3 and Observation ward. The researcher will ask for your verbal consent before observing in an area where you are working.  When observing in an area the researcher will position herself so as not to interfere with your work.  There will be times when the researcher will ask you questions to clarify activities but this will be done in less busy periods.  
If you do not want to participate in this study you can inform the researcher before or during the observation period.  If you have any concerns at any point please feel free to ask the researcher. 
Do I have to take part?
Participating in the study is voluntary and it is your decision to take part or not. This information sheet will be displayed throughout the emergency department for the duration of the observation period. You are free to withdraw from participation at any point in the observation period.
Will my taking part in this study be confidential?
All information collected will be kept confidential. There will be no audio or video recordings. Your words, actions and behaviours will be used in analysis but all personal details and information that can identify an individual will be removed. 
What are the possible disadvantages and risks of taking part?
There are no anticipated issues with taking part. You will not be changing the way you normally work and if there is something that you do not feel comfortable having recorded you should let the researcher know.
What are the benefits to taking part?
There may not be any immediate personal benefits for those taking part but it is hoped that the results of this study will lead to a better understanding of the processes in the emergency department that may be used to improve the service for both staff and patients.
What will happen to the findings from the study?
The study findings will be written up as part of the PhD thesis and for potential future publications.  A report of the findings will be made available to the emergency department and the NCRHA.
Who has ethically reviewed this study?
This study has been approved by the University of the West Indies Campus Ethics Committee and by the Public Health Observatory of the North Central Regional Health Authority. 
Contact details
Loren De Freitas (Researcher)
Email: lmdefreitas1@sheffield.ac.uk
Telephone: 769-7710

Professor Seetharaman Hariharan (Local Principal Investigator)
Email: uwi.hariharan@gmail.com
Telephone: 662 4030







Appendix 7: Patient participant information sheet
Research Project Title: Exploring the factors that influence patient flow in an ED
I would like to invite you to participate in my research study. Before deciding to participate you need to understand why the research is being done and what it involves. Please take some time to read the information below and decide whether or not you wish to participate. 
The study
This study is being undertaken as part of a PhD in health services research. The aim of this study is to explore the patient journey in the emergency department in order to determine where problems exist. Participants will include staff, patients and patient relatives in the emergency department.
What will taking part involve?
The researcher will come to the emergency department to learn more about the patient journey. To do this the researcher will be observing the activity and processes of care in the emergency department. This will involve taking handwritten notes that describe your stay in the emergency department and your views on your experience. No personal medical or identifying information will be recorded. 
The observations will take place in all the department areas- arrival/registration, Level 5, Level 4, Minor Operating Theatre, Level 1-3 and Observation ward. There will be times when the researcher will ask you questions to clarify activities but this will not delay your care.
If you do not want to participate in this study you can inform the researcher before or during the observation period.  If you have any concerns at any point please feel free to ask the researcher. 
Do I have to take part?
Participating in the study is voluntary and it is your decision to take part or not. This information sheet will be displayed throughout the emergency department for the duration of the observation period. You are free to withdraw from participation at any point in the observation period
Will my taking part in this study be confidential?
All information collected will be kept confidential. There will be no audio or video recordings. Your words, actions and behaviours will be used in analysis but all personal details and information that can identify an individual will be removed. 
What are the possible disadvantages and risks of taking part?
There are no anticipated issues with taking part. The researcher’s presence will not change the care you receive or delay your treatment. If there is something that you do not feel comfortable having recorded you can let the researcher know. 
What are the benefits to taking part?
There may not be any immediate personal benefits for those taking part but it is hoped that the results of this study will lead to a better understanding of the processes in the emergency department that may be used to improve the service for both staff and patients.
What will happen to the findings from the study?
The study findings will be written up as part of the PhD thesis and for potential future publications.  A report of the findings will be made available to the emergency department and to the NCRHA.
Who has ethically reviewed this study?
This study has been approved by the University of the West Indies Campus Ethics Committee and by the Public Health Observatory of the North Central Regional Health Authority. 

Contact details

Loren De Freitas (Researcher)
Email: lmdefreitas1@sheffield.ac.uk
Telephone: 769-7710

Professor Seetharaman Hariharan (Local Principal Investigator)
Email: uwi.hariharan@gmail.com
Telephone: 662 4030

Appendix 8: Letter of ethical approval 





Appendix 9: Letter of approval from North Central Regional Health Authority
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Appendix 10: Summary of non-participant observations
	
	Monday

	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	Morning 
(8-12pm)

	
	
	
	
	
	
	

	Afternoon (12-6pm)

	
	
	
	
	
	
	

	Evening/night (6-12am)

	
	
	
	
	
	
	

















Appendix 11: Summary of observational process mapping
	
	Monday

	Tuesday 
	Wednesday 
	Thursday 
	Friday 
	Saturday 
	Sunday

	6am-12pm

	
	
	
	
	
	
	

	12pm-6pm

	
	
	
	
	
	
	

	6pm-12am

	
	
	
	
	
	
	

	12am-6am

	
	
	
	
	
	
	



























Appendix 12: Staff topic guide

Preamble
“This part of my research involves looking at value and waste in the patient journey. Value can be anything that benefits the patient, is useful, makes a difference in the process. Waste can be anything that does not help the patient, is not necessary or can be left out of the process. I’m trying to determine which parts or steps in the patient journey do staff and patients consider valuable or useful and which parts are considered waste or unnecessary. ”

Doctor asked to identify patient that he/she has seen. 
Note: doctor’s level (consultant, registrar, HO)
    patient’s age, triage level, diagnosis, disposition

1. What steps or parts of the patient’s journey do you think were valuable or useful to the patient?

2. Why do you consider that step valuable or useful in the patient’s process?

3. What steps or parts of the patient’s process did you consider a waste or unnecessary for a patient?

4. What steps in the patient’s process did you think could have been left out or did not add value to the patient’s journey?

5. Why do you consider that step a waste in the patient’s process?






Appendix 13: Patient topic guide

Note:     patient’s age, triage level, diagnosis, disposition

1. Was the visit to the emergency department today worthwhile or valuable to you?
2. Why was the visit worthwhile to you?
3. Which aspects/parts of your visit were worthwhile to you?
4. Why wasn’t the visit worthwhile to you?
5. Which parts of the visit did you think were a waste/not useful or unnecessary and why?






















Appendix 14: Characteristics of participants
	ID
	Role
	Years of experience
	Gender

	1
	Consultant
	>15 years
	M

	2
	Consultant
	>10 years
	M

	3
	Consultant
	>20 years
	M

	4
	Consultant
	>20 years
	M

	5
	Consultant 
	10 years
	M

	1
	Registrar
	10 years
	M

	2
	Registrar 
	>20 years
	M

	3
	Registrar 
	>15 years
	M

	4
	Registrar
	>10 years
	F

	5
	Registrar
	>20 years
	M

	6
	Registrar
	>15 years
	M

	7
	Registrar
	>15 years
	M

	8 
	Registrar
	>10 years
	F

	1
	Senior house officer
	4 years
	M

	2
	Senior house officer
	5 years
	M

	3
	Senior house officer
	5 years
	M

	4
	Senior house officer
	7 years
	F

	5
	Senior house officer
	4 years
	M

	6
	Senior house officer
	7 years
	M

	7
	Senior house officer
	10 years
	F

	8
	Senior house officer
	4 years
	M

	9
	Senior house officer
	4 years
	M

	10
	Senior house officer
	4 years
	F

	11
	Senior house officer
	3 years
	M

	12
	Senior house officer
	3 years
	F

	13
	Senior house officer
	6 years
	M

	14
	Senior house officer
	6 years
	M

	15
	Senior house officer
	< 1 year
	F

	16
	Senior house officer
	3 years
	M

	1
	Junior house officer
	<11 year
	F

	2
	Junior house officer
	< 1 year
	M

	3
	Junior house officer
	< 1 year
	M

	4
	Junior house officer
	<1 year
	F

	1
	Inpatient house officer (internal medicine)
	2 years
	F

	2
	Inpatient house officer (general surgery)
	2 years
	F

	3
	Inpatient house officer (general surgery)
	2 years
	F

	4
	Inpatient house officer (internal medicine)
	4 years
	F

	5
	Inpatient house officer (general surgery)
	1 year
	M

	6
	Inpatient house officer (general surgery)
	4 years
	M

	7
	Inpatient house officer (orthopaedics)
	1 year
	M

	8
	Inpatient house officer (orthopaedics)
	6 years
	F

	9
	Inpatient house officer (urology)
	1 year
	M

	1
	Inpatient registrar (OBGYN)
	8 years
	F



*years of experience – total years of experience as a doctor not years of experience in specific role. This is to avoid identification of individual given the limited numbers of certain groups






















Appendix 14 continued- patient characteristics
	Date
	ID
	Age 
	Gender 
	Triage category
	Diagnosis or presenting complaint
	Mode of arrival 
	Disposition 

	28/08/2017
	T01P01
	62
	F
	Level 2/3
	Sickle cell disease
	Ambulance from district ED
	Referred

	28/08/2017
	T01P02
	54
	F
	MOT
	Carbuncle
	Referred from surgical outpatient clinic
	Referred

	
	T01P03
	65
	F
	MOT
	Sebaceous cyst
	Referred from surgical outpatient clinic
	Referred

	
	T01P04
	66
	F
	MOT
	Malfunctioning dialysis catheter
	Referred from dialysis ward
	Referred

	\
	T01P05
	39
	M
	MOT
	Cellulitis
	Referred from private doctor
	Referred

	
	T01P06
	40
	F
	MOT
	Diabetic foot
	Referred from local health centre
	Referred

	
	T01P07
	30
	M
	MOT
	Traumatic iritis
	Referred from district ED
	Referred

	
	T01P08
	42
	M
	Level 2/3
	Chest pain
	Self- referral
	Referred

	
	T01P09
	51
	M
	Level 2/3
	Chest pain
	Self-referral
	Referred

	21/08/17
	T02P01
	58
	F
	Level 1
	STEMI
	Ambulance from district ED
	Referred

	
	T02P02
	32
	F
	Level 1
	DKA/SVT
	Self referred
	Referred

	
	T02P03
	36
	M
	Level 4
	Epigastric pain
	Self referred
	ED

	
	T02P04
	62
	F
	Level 3
	DKA
	Self-referred
	Referred

	
	T02P05
	20
	F
	Level 2/3
	Deliberate self harm
	Self-referred
	Referred

	
	T02P06
	61
	M
	MOT
	Diabetic foot
	Ambulance from district ED
	Referred

	
	T02P07
	66
	M
	Level 4
	?septic arthritis
	Ambulance from district ED
	Referred

	
	T02P08
	85
	F
	Level 1
	Pulmonary fibrosis
	Ambulance from district Ed
	Referred

	24/08/17
	T03P01
	57
	M
	Level 2/3
	Metastatic prostate cancer
	Self-referred
	Referred

	
	T03P02
	78
	F
	Level 4
	Pulmonary fibrosis
	Self-referred
	Referred

	
	T03P03
	49
	F
	Level 4
	Migraine
	Self-referred
	Discharged

	
	T03P04
	33
	M
	Level 4
	Abdominal pain
	Self-referred
	Discharged

	
	T03P05
	85
	F
	Level 2/3
	Complete heart block
	Self-referred
	Referred

	
	T03P06
	44
	M
	Level 2/3
	Acute limb ischaemia
	Ambulance from district ED
	Referred

	26/08/17
	T04P01
	37
	M
	Level 4
	Viral illness
	Self-referred
	Discharged

	
	T04P02
	63
	F
	Level 1
	Chest infection
	Ambulance from private hospital
	Referred

	
	T04P03
	73
	M
	Level 2/3
	Generalised weakness
	Ambulance from district ED
	Discharged

	
	T04P04
	53
	F
	Level 2/3
	syncope
	Referred from private hospital
	Referred

	
	T04P05
	74
	F
	Level 1
	Pulmonary oedema
	Ambulance from district ED
	Referred

	
	T05P01
	72
	M
	Level 4
	Obstructed inguinal hernia
	Self-referred
	Referred

	
	T05P03
	52
	F
	Level 2/3
	Heart disease
	Referred from hospital outpatient clinic
	Referred

	
	T05P04
	43
	M
	Level 4
	Chest pain
	Self-referred
	ED

	02/09/17
	T06P01
	70
	M
	Level 2/3
	Chest pain
	Referred from local health centre
	Referred

	
	T06P02
	44
	F
	Level 2/3
	Allergic reaction
	Referred from private doctor
	Discharged

	
	T06P03
	55
	M
	Level 1
	COPD
	Self- referred? EHS
	Referred

	
	T06P04
	34
	M
	Level 4
	Chest pain
	Self-referred
	Referred

	
	T06P05
	36
	M
	Level 4
	Abdominal pain
	Referred from private doctor
	ED

	
	T06P06
	19
	M
	Level 1
	Seizures
	Self-referred ?EHS
	Referred

	05/09/17
	T07P01
	40
	M
	Level 2/3
	Haemetemesis
	Ambulance from district ED
	Referred

	
	T07P02
	68
	F
	MOT
	Acute urinary retention
	Self-referred
	Referred

	
	T07P03
	83
	M
	MOT
	Tongue lesion
	Referred from local health centre
	Discharged

	
	T07P04
	50
	M
	MOT
	Fingernail injury
	Self-referred
	Discharged

	11/09/17
	T08P01
	79
	M
	Level 2/3
	Head injury
	Ambulance from district ED
	Discharged

	
	T08P02
	77
	F
	Level 2/3
	Stroke 
	Ambulance from district ED
	Referred

	
	T08P03
	54
	M
	MOT
	cellulitis
	Referred from local health centre
	Referred

	13/09/17
	T09P01
	41
	M
	Level 2/3
	Slurred speech
	Self-referred
	ED

	
	T09P02
	64
	F
	Level 2/3
	Irregular heart rate
	Self-referred ?EHS
	Referred

	
	T09P03
	54
	F
	MOT
	Cellulitis 
	Referred from local health centre
	Referred

	
	T09P04
	57
	M
	MOT
	Malfunctioning AV fistula
	Referred from private dialysis centre
	Referred

	19/09/17
	T10P01
	30
	F
	Level 4
	Lower back pain
	Self-referred
	ED

	
	T10P02
	46
	F
	MOT
	Fractured leg
	EHS
	Referred

	
	T10P03
	36
	F
	Level 4
	Chest pain
	Self-referred
	Discharged

	
	T10P04
	54
	F
	MOT
	Ulcer on foot
	Self-referred
	Discharged

	
	T10P05
	39
	M
	MOT
	Cellulitis 
	Ambulance from district ED
	Referred

	
	T10P06
	34
	M
	MOT
	Perianal abscess
	Self-referred
	Discharged

	
	T10P07
	57
	F
	MOT
	Ankle fracture
	Ambulance from district ED
	Referred

	22/09/17
	T11P01
	35
	F
	Level 1
	Ruptured ectopic pregnancy
	Self referred- EHS
	Referred

	
	T11P02
	69
	M
	Level 1
	STEMI
	Self-referred- EHs
	Referred

	23/09/17
	T12P01
	20
	F
	Level 1
	asthma
	Referred from private hospital
	Referred

	
	T12P02
	26
	M
	MOT
	Knee effusion
	Self-referred
	Referred

	
	T12P03
	48
	F
	Level 4
	Lower back pain
	Self-referred, EHS
	ED

	
	T12P04
	76
	M
	MOT
	Urinary retention
	Self-referred
	Referred

	25/09/17
	T13P01
	76
	M
	Level 4
	Neck pain
	Self-referred
	Discharged

	
	T13P02
	61
	M
	Level 2/3
	Pedal oedema
	Self-referred
	Referred

	
	T13P03
	44
	F
	Level 1
	asthma
	Self-referred?EHS
	Referred

	
	T13P04
	72
	M
	Level 2/3
	Shortness of breath
	Self-referred, EHS
	Referred

	
	T13P05
	56
	M
	Level 1
	Heart disease
	Self-referred, EHS
	Referred

	26/09/17
	T14P01
	46
	M
	Level 4
	PR bleed
	Self-referred
	Discharged

	
	T14P02
	52
	M
	Level 2/3
	Chest pain
	Ambulance from district ED
	Referred

	
	T14P03
	40
	M
	Level 4
	Vomiting
	Self-referred
	ED

	
	T14P04
	71
	F
	Level 4
	Calf swelling
	Self-referred
	Discharged

	30/09/17
	T15P01
	53
	F
	Level 4
	Breast cancer
	Self-referred, EHS
	ED

	
	T15P02
	62
	M
	MOT
	Laceration to hand
	Self-referred
	Referred

	4/10/17
	T16P01
	70
	M
	Level 4
	Urine infection
	ED review
	ED

	
	T16P02
	49
	F
	Level 2/3
	Body pain
	Self-referred
	Discharged

	
	T16P03
	29
	F
	Level 4
	Abscess to perineum
	Self-referred
	Referred

	08/10/17
	T17P01
	55
	M
	Level 2/3
	ESRD
	Ambulance from district ED
	Referred

	14/02/18
	T19P01
	45
	F
	Level 4
	Headaches
	Self-referred
	ED

	
	T19P02
	56
	M
	Level 1
	GSW (gunshot wound)
	EHS
	Referred

	15/02/18
	T20P01
	89
	M
	MOT
	Urinary retention
	Self-referred
	Referred
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Appendix 15: Summary of process map analysis sessions
	
	Session 1
Feb 28th 2018
	Session 2
March 8th 2018
	Session 3
March 23rd 2018
	Session 4
April 4th2018


	Participants
	Head of department
Head nurse
Head of POCT
Senior HO
Radiographer

	Acting head of department
Head nurse
Head of POCT lab
Escort Supervisor
Scribe 

	Consultant
Head nurse
Head of POCT
Registrar
Senior HO
Radiographer
AED escort supervisor
Scribe 
	Head nurse
Head of POCT
Senior HO
Scribe 






















Appendix 16: Development of codes and themes

	Initial code
	Refined code
	Extract
	Theme
	Refined theme

	Distribution of house officers on shift
	Allocation of staff
	I asked the incoming team leader, Dr. Burgess, what factors she considered when assigning her team members. She described her process. She said "I send out the list the night before on whatsapp so that team members could mentally prepare and so there wouldnt be a delay when they reach. I also try to rotate each member through the different AED areas but if the team is short, like we are tonight, then I play to each person’s strength and I also try to anticipate which areas would be busiest." 
	Streaming influences decision making on staff allocation
	ED organisational work processes

	Insufficient staff/nursing shortage
	Nursing shortages
	I asked the nurse in charge about the nursing staff numbers. She said that the nursing staff were also short for the night shift- 6 out of 7 nurses came to work . This resulted in 1 each being assigned to triage, critical bay, HDL, resuscitation, the examination rooms and Level 4. I saw that there were 2 patient trolleys in the corridor; the rooms were half full- BW1 – 5, EX1-5, EX2-3, EX3- 1, BW2-2, CB- 3, HDL- 4.
	Low levels of nursing staff
	ED nursing staff levels

	Lack of clinical training of nurses
	Skill mix
	“if nurses were allowed to do an initial patient assessment, take blood, manage minor patients, particularly in level 4 and MOT, this would greatly benefit patient flow…..it would give the doctor more time to manage other aspects of patient care. Nurses are under- utilised…there are those who would be motivated to do more..”
	Nursing roles and skill use
	ED nursing staff roles, skill mix and use

	Not necessary for patients to be seen on a trolley
	Flexible assessment options
	I asked about patients being placed on beds and if there was a policy. She said "no  everyone can't get a bed because there aren’t enough and even of there were available beds we wouldn’t put someone on a bed if they didn’t really need it. You also have to anticipate that someone else may come in who really needs the bed. 


	Flexible assessment options for ambulant patients
	ED organisational work processes

	Being placed on trolley
	
	I then asked him if he thought being placed in a bed was something valuable to him in his process. He said "getting a bed was a miracle. I didn't even expect to be placed on one"
	Comfort

Indirect form of treatment
	Improvement in patient’s health or experience


























Appendix 17: Process map of entire patient journey
[image: ]
Appendix 18: Practical guide to improving ED patient flowPRACTICAL GUIDE TO IMPROVING ED PATIENT FLOW
You want to know how to improve ED patient flow, here is how to do it
The following narrative explains how to address patient flow using the approach presented in figure 1. 

Getting started
· An individual or team should be appointed with the responsibility of managing ED flow 
· The first step is represented by the first blue circle in the model- map your patient flow process by tracking a few patients in your department. Alternatively, you can gather the main users of the service and let them identify the steps. If this option is used, it is still recommended that you confirm the steps by seeing for yourself what is happening. Once you’ve identified the steps, create a diagram of all the steps
· The entire process doesn’t have to be mapped- you can choose a section to focus on

Collaborative approach/active engagement
· The purple boxes prompt you to identify what is happening in your department
· First, identify what factors influence flow and address them. Figure 2 takes you through these factors so you can apply them to your department in a logical way
· Second, identify what the main users of the ED consider valuable and wasteful in the process. This means you need to speak with the main users about what they think is useful or worthwhile in the process and what is unnecessary. Remember to include frontline clinicians and patients. 
· Integrate the perspectives of these users so you have an overall idea of what is needed from the process 

Delivery of intervention
· Once you’ve identified where problems exist in the process and what people want (and don’t want) from the process, the next step is to choose an intervention to implement in your department (yellow boxes)
· The intervention should be chosen based on what the main users want out of the process and should address a factor identified as a problem in flow 
· You then need to determine if all factors are in place for the intervention to work at its best. You may need to review the factors in figure 2 to help you with this

Follow-up
· The green box now prompts you to see if the intervention is working once it has been implemented. This involves measuring flow metrics such as ED length of stay and getting feedback from the users of the service. Here you should include both patients and those staff members directly involved in performing the intervention
· The intervention should be refined based on the feedback
· Process maps should also be regularly reviewed and updated (eg. every quarter) to determine if new steps have been added, if there are any new areas of waste and whether existing steps are still useful and worthwhile. Process mapping should also occur after every intervention implementation to determine if the intervention has improved patient flow
· Abbreviated versions of the process maps should be displayed in the ED in order to help all staff and patients understand the process and to help patients understand what to expect in the process. 



Figure 1. Conceptual model of approach to ED process improvement
[image: ]Getting started
Follow up
Intervention delivery
Collaboration


Continuously repeat to ensure process is flowing
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Figure 2. Conceptual model of factors influencing ED patient flow
[image: MindMap Preview]Created by: Loren De Freitas
Email: lorendefreitas@gmail.com
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