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Sammanfattning 

Dagens situation med en åldrande befolkning som leder till en större förekomst av allvarliga 

kroniska sjukdomar gör att sjukvården står inför nya utmaningar. Då de flesta vårdinrättningar 

har en mycket hög beläggning och begränsade resurser har man börjat använda sig av 

produktionsstrategier som traditionellt använts i mer industrinära miljöer, exempelvis Lean 

production. I denna studie har värdeflödet kartlagts och analyserats för besök vid hjärtakuten på 

Danderyds Sjukhus AB. Detta har genomförts med hjälp av fältstudieobservationer och 

intervjuer, för att undersöka verksamheten på en vårdinstitution som arbetar enligt Lean 

healthcare. Studien har genomförts för att identifiera potentiella förbättringsområden och 

förändringar inom dessa, som kan leda till effektivare patientflöde. 

 

Resultaten av vår fallstudie tyder på att det förekommer icke-värdeskapande inslag relaterade till 

Transport, Motion, Waiting, Overproduction & Over processing, Defects, Confusion och People 

på hjärtakuten. Den vanligaste orsaken till slöseri har upptäckts vara kopplad till arbetsrutiner 

och hur väl dessa rutiner följs, även om problem relaterade till kommunikation och 

arbetsplatskultur också har upptäckts. 

 

Vår främsta rekommendation för att effektivisera verksamheten på akuten är att skapa 

standardiserade rutiner som är lätta för personalen att följa. Studien och dess resultat kan ses som 

ett bidrag till den generella diskursen på områdena Lean healthcare, kartläggning samt analys av 

värdeflöden. Den kan även användas av vårdinrättningar liknande fallkliniken som är i stånd att 

genomföra en värdeflödesanalys. 

 

Nyckelord: Lean, Lean production, Lean inom sjukvården, sjukvård, styrning av sjukvård, 

värdeflöde, värdeflödesanalys, slöseri, logistik 
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Abstract 

The aging population and higher occurrence of chronic diseases today has healthcare facing a 

very high occupancy and limited resources. To meet rising demands, many healthcare 

institutions have adapted operational strategies traditionally used in more industrial settings such 

as Lean production. In this study, the value flow during emergency visits to the heart emergency 

at Danderyds hospital (Danderyds Sjukhus AB) was mapped and analysed through observations 

and interviews. The aim was to identify potential changes that might render a more efficient 

patient flow and improve the operations at a healthcare institution working in accordance with 

Lean healthcare. 

 

The findings from the study show that waste related to Transport, Motion, Waiting, 

Overproduction & Over processing, Defects, Confusion and People exists at the heart 

emergency. The most common source of waste is related to routines and compliance to them 

among the staff, all though some issues related to communication and workplace culture were 

also discovered.  

 

Our main suggestion is therefore to establish standardised routines that are easy to follow for the 

staff at the clinic, to make emergency visits and patient flow more efficient. The study and its 

findings can be seen as a general contribution to the discourse regarding Lean healthcare, value 

stream mapping and analysing. It can also be used by healthcare institutions similar to the case 

clinic, about to perform an analysis of the value stream. 

 

 

 

Key-words: Lean, Lean production, Lean healthcare, healthcare, healthcare management, 

value stream, value stream mapping, VSM, waste, logistics 
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Healthcare in numbers, 

Stockholm region 
 

Annual rise in hospital visits = 4,5 % 
 
Annual growth of inhabitants = 1,9 % 
 
Occupancy rate for hospitals > 90% 
(share of occupied beds) 
 

 

(McKinsey & SLL, 2011) 

 

1 Introduction 

 

Healthcare institutions today face challenges in the shape of an 

aging population, resulting in more frequent occurrences of 

chronic diseases. This has led to an increase in visits to 

emergency wards during the recent years on a nationwide level 

in Sweden, which surpasses the growth of inhabitants (Hälso- & 

Sjukvårdsförvaltningen, 2013).  

 

Stockholm, the capital region of Sweden, is forecasted to 

account for half of the country’s population growth in the 

coming years (Svenskt Näringsliv, 2011). Increasing visits, 

combined with an already too high occupancy rate, will require 

500 additional hospital beds in the coming years (McKinsey & 

SLL, 2011), as to meet the goal of having an occupancy rate of 

max 90%. 

 

It will take years until the expanded amount of hospital beds are available. Decision making and 

construction of facilities that can host the new wards will take time (McKinsey & SLL, 2011). In 

the meantime, healthcare institutions in the Stockholm region are faced with the challenge to 

utilise their current bed capacity as efficiently as possible. To achieve this, several healthcare 

institutions have begun to use flow-oriented management and production systems traditionally 

used in industrial settings, such as Lean production. The healthcare environment differs greatly 

from manufacturing, therefore a version of the Lean production theory has been developed, 

namely Lean healthcare. 

 

Initiatives have been taken on county-level to remedy the situation. One of these is the Center for 

Technology in Medicine and Health (CTMH), aiming towards finding areas of improvement 

within healthcare.  

1.1 Center for Technology in Medicine and Health 

CTMH is a cooperation between the Royal Institute of Technology (Swedish: Kungliga Tekniska 

Högskolan, KTH), Stockholm County Council (Swedish: Stockholms Läns Landsting, SLL) and 

Karolinska Institutet (KI) which aims at contributing to the development of medical technology 

in the Stockholm region. CTMH works as an interdisciplinary organisation, with the ambition to 

utilise the potential that different educational institutions in the region holds. 

 

 

 

Figure 1 Healthcare related figures for the 

Stockholm region. Adapted from 

McKinsey & SSL, 2011 
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The Clinical Innovation Fellowship (CIF) is a programme within CTMH which runs on a yearly 

basis. A new multidisciplinary team is recruited each year consisting of professionals such as 

medical doctors, engineers and industrial designers. The goal is to come up with ideas that will 

develop into new medical technology.  

 

During the autumn of 2014, CIF identified issues suitable for master thesis projects at major 

hospitals in the Stockholm region. Some issues, related to matters of patient flow and 

procedures, were discovered at the heart emergency of Danderyds Hospital (Swedish: Danderyds 

Sjukhus AB, DS). These were used as a foundation for this master thesis, and further developed 

during the pre-study to establish a substantial problem that was studied more in depth. 

1.2 Danderyds Sjukhus AB – The Heart Emergency Ward 

DS, founded in 1922, is one of five hospitals with large emergency units in the region under 

SLL’s responsibility. In 2009 management decided that all operations conducted by the hospital 

should be performed in accordance with the Lean healthcare philosophy, focusing on value 

flows, to meet the previously mentioned challenges regarding high occupancy rates (Rognes & 

Svarts, 2012). Today, continuous improvement is a part of the daily routines and mind set of 

both management and staff at DS. 

 

One initiative for optimising operations was the opening of a separate emergency ward at the 

heart clinic in January 2013. The initiative originated from staff members wanting to give 

patients a better healthcare experience, by providing care given by personnel with the right 

competence and reducing waiting time. The new emergency ward was expected to generally 

improve the patient flow of the hospital. 

 

Emergency Ward for Heart Patients 

Patients arriving at DS with heart related illness enters via the general emergency registration, 

where their symptoms are quickly assessed. After registration the patient is forwarded to one of 

four emergency wards, one of them being the heart emergency ward. If the symptoms are severe, 

patients are placed in emergency rooms in connection to the register for immediate care; instead 

of being placed in waiting rooms at the different emergency wards. 

 

After receiving acute care at the heart emergency ward patients are either discharged or admitted 

to wards with more long-term care at the heart clinic, depending on diagnosis and condition. A 

visual description of patient flow can be found in Figure 2, and are explained more thoroughly in 

Chapter 4. 
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Figure 2 Describing the emergency units of Danderyds Sjukhus AB and a heart patient’s pathway at the hospital. 
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1.3 Lean Healthcare & Value Stream Mapping 

The healthcare environment differs largely from manufacturing. Adaptation to this special 

setting has resulted in Lean healthcare a separate version of Lean production theory. Lean 

healthcare consists of different management tools, enabling more efficient processes and aims to 

create more value within the given care. An important issue when using these management tools, 

is that the patient is part of the service produced, while simultaneously being the customer. A 

large focus within Lean healthcare is therefore on aspects that brings value seen from the 

patient’s perspective. 

 

An efficient strategy when dealing with work processes, is to map all the activities incorporated 

in it, and timing them. The activities can be analysed and processed into a value stream map, 

where the time it takes to conduct different activities during a process is visualised. This enables 

time consuming and wasteful procedures to be identified and solutions or alterations to shorten 

them to be formed. In the case of DS, where no value stream analysis of the recently opened 

emergency ward has been conducted, it is deemed to be an important next step in the 

development of the operations. 

1.4 Problem Formulation 

Even though continuous improvement is part of the daily routines at DS, some change is needed 

due to issues perceived by clinic staff and management. In times of high occupancy rates at the 

clinic the emergency ward often becomes overcrowded, which renders a stressful working 

environment affecting both patients and staff. It has also been indicated that the heart emergency 

does not meet the set target of an emergency visit taking less than 4 hours. The time it takes to 

admitting patients after a visit to the heart emergency has also increased recently. 

 

CIF has proposed issues that could explain the perceived problems at the clinic. For instance, 

there are some inconsistencies regarding routines and issues related to communication. Another 

issue relates to the acts of care performed when treating a patient, e.g. blood sampling, ECG 

sampling or X-ray scanning. Some of these activities have been observed to be either forgotten 

or repeated by medical staff, leading to excessive time for the patient at the emergency ward and 

lower quality of the given care. These issues implies room for improvement of the daily 

activities at the heart clinic, regarding compliances to routines and reduction of operational 

waste. To establish the width of the issues, a deeper analysis is required.  

 

The activities of an emergency visit are important to study, since they are closely connected to 

whether they bring value to the patients or not. By performing a value stream mapping of a 

patient's visit to the heart emergency, different activities can be examined and determined to be 

either value adding or non-value adding. This may lead to modifications that result in decreased 

length of stay, increased quality of care and a better use of hospital resources. 
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1.5 Purpose and Research Questions 

The purpose of this master thesis project is to contribute to better allocation of resources at the 

case clinic, with the long term goal of reducing stress for the staff and improve the care given to 

patients. This will be achieved by mapping patient flow between the heart clinic’s emergency 

room and care wards, to identify unnecessary activities that can either be modified or eliminated.  

 

The following research questions have been used to fulfil the purpose of this master thesis 

project: 

 

Q1) What activities are involved when visiting the emergency ward at the heart clinic at DS? 

Q2) Which of these activities are adding value and which are not adding value? 

Q3) How can the activities be altered to achieve a more efficient patient flow at the case clinic? 

 

The first research question will yield the activities related to an emergency visit at DS. This 

includes every act of caregiving being performed from a patient being registered for emergency 

care to being sent back home or admitted to one of the clinic wards at DS. The latter requires 

further activities not fully related to the emergency ward but are still operationally important and 

explored in the study.  

 

The second research question aims at exploring the nature of these activities, to determine 

whether they are value adding or not. The findings will then be analysed using value stream 

mapping to distinguish what measures can be taken to make the patient flow at the clinic more 

efficient, which will render an answer to research question three. 

1.6 Contributions 

The master thesis project aims to contribute to the general discourse regarding Lean management 

and value stream mapping in healthcare, by providing findings from a specific case clinic where 

Lean healthcare has been implemented.  

 

The applied contribution is the specific mapping of the value stream at the case clinic. From this 

value stream mapping, sub-optimal activities and processes have been identified and presented as 

subjects for change. By changing these activities there is potential to improve the operations at 

the clinic, decreasing lead times for emergency visits. It is also relevant to study the fairly newly 

introduced heart emergency ward, to see if the concept is beneficial for patients and staff at the 

hospital. 

 

Moreover, the report could also provide useful information for other emergency wards 

experiencing similar situations as the one at the heart clinic of DS. 
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2 Theory 

This chapter presents the theoretical foundation of our study. Starting with a short introduction 

to the Lean thinking concept, with a more thorough review of the concept re-invented in another 

context, Lean healthcare. At the end of the section, an in-depth theoretical framework of value 

stream mapping and definitions of value and waste in healthcare will be presented. 

2.1 Lean Thinking 

The term Lean production was coined in 1990, after Womack and Jones had conducted a five 

year study of Toyota car’s successful production system (TPS). The study resulted in a book 

titled “The machine that changed the world”, where the term Lean was first mentioned (Womack 

& Jones, 1990; Womack & Jones, 2003; Wickramasinghe et. al, 2014). Lean implies that less of 

everything should be used during production. Since its inception it has developed and integrated 

into manufacturing businesses other than the car industry, as well as service businesses (Hines et 

al., 2004).  

 

The concept of Lean production is mainly process-oriented with specific techniques related to it, 

but the understanding of how to implement Lean from a human perspective was lacking. In order 

to grasp the idea of Lean both from a human and technical perspective, Womack and Jones 

further coined Lean thinking after making yet another study involving fifty Lean oriented 

companies (Womack & Jones, 2003). Studying common Lean methods amongst the companies 

resulted in the establishment of five principles that needs to be defined in order to create Lean 

thinking. The principles are Value, Value Stream, Flow, Pull and Perfection and have strong 

connection to customer value and waste reduction. The principles are further explained below.  

 

Value 

Is any activity that improves customer experience (Inozu et al., 2012; Black & Miller, 2008). The 

activities needs to be assured to create value from the customer's point of view. The first step 

towards identifying value is by re-evaluating its concept, where it is created and what constitutes 

value for the customers. (Womack & Jones, 2003).  

 

Value Stream 

Means identifying activities along the process of a product through a chain of events. The 

activities can be divided into sub-activities if need be (Inozu et al., 2012; Black & Miller, 2008). 

E.g. taking a product from raw material to a finished state, or through an information 

management chain from order taking to delivery. The activities are divided into value-adding 

(VA) and non-value adding (NVA), where value is based on customer perspective. NVA 

activities can be unavoidable or avoidable, where the latter is pure waste and should be 

eliminated. The unavoidable kind should be reduced as much as possible. (Womack & Jones, 

2003) 
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Flow 

Allows streamlining remaining VA steps after eliminating waste. The process is redesigned if 

necessary, and bottlenecks are eliminated. (Wickramasinghe et al., 2014) 

 

Pull 

Is used after making the process flow, when it is time to align the production with the demand of 

customers. In other words, tasks and production should be made when demanded by customers 

(Inozu et al., 2012; Black & Miller, 2008). A Lean system should be able to create any product 

currently in production, allowing for quick adjustments based on shifting demand. (Jones & 

Mitchell, 2006; Womack & Jones, 2003) 

 

Perfection 

Means continuous improvement by making one improvement be the platform for the next, and so 

forth (Jones & Mitchell, 2006). 

 

An important idea of Lean thinking is that downsizing staff is not the purpose, but rather to 

create more from less means. (Womack & Jones, 2003). Another issue that needs to be 

highlighted is that to adopt Lean thinking, the entire process needs to be considered rather than a 

specific activity of it. To only focus on, and change, a specific activity without taking the whole 

process into consideration, could do nothing or even harm the whole process (Jones & Mitchell, 

2006). 

2.2 Lean Healthcare 

In the 20th century the concept of Lean spread to healthcare institutions due to challenges of 

rising costs, ageing populations and an increase in chronic diseases (Wickramasinghe et al., 

2014). The context of manufacturing, where traditional Lean thinking derived from, differs from 

that of healthcare. The strategy to implement Lean thinking in the context of healthcare is argued 

for by several authors in the field (Ballé & Regnier, 2007; Jones & Mitchell, 2006). Jones & 

Mitchell (2006) claims that adapting Lean healthcare provides following benefits:  

 

- Quality and safety are improved, resulting in fewer mistakes, accidents and error. 

- The work gets done faster. 

- Improved throughput is achieved and entails better use of resources (personnel and 

equipment).  

- Standardised procedures enables a more stable working environment 

 

Womack & Jones (2003) also touch upon the concept of Lean healthcare in their book “Lean 

Thinking”. Healthcare does not provide products as in manufacturing, but rather produces 

personal services where the customer is a part of the production process.  
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They emphasise that the patient should be in focus and that Key Performance Indicators (KPI’s) 

regarding time and comfort plays a crucial role. The value stream can then be inspected by 

following the patient flow through the medical system.  

 

The departmental structure would change into small multi skilled teams (Pull), requiring a more 

broadened skill-set from doctors and nurses. The patient would also need to be more part of the 

process so that problems can be prevented or dealt with at home, instead of the hospital 

(Womack & Jones, 2003). 

 

There are several variables that needs to be understood when dealing with Lean healthcare. Gong 

(2009) lists several major differences between manufacturing and healthcare, developed after 

performing a study on minimising delays from a Lean thinking perspective, within the operating 

theatre. These are further developed by Wickramasinghe et al., (2014). An adaptation of these 

findings are summarised in Table 1.  

 

An obvious difference between manufacturing and hospital systems is that the former handles 

products made by machines, while the latter handles people as products and healthcare 

performed by other people. One consequence is that the outcome of production is very 

predictable within manufacturing, since a machine can make identical products, whilst patients 

demand varying services. Furthermore, the medical treatment a patient needs can differ even for 

similar diagnosis, and must be designated to the actual patient (Wickramasinghe et al., 2014). 

 

Human involvement is a key factor within healthcare. The need for medical knowledge and 

experience is crucial when it comes to producing healthcare. Meanwhile, it is harder to measure 

staff performance and to predict the outcome of the produced healthcare. The product of 

healthcare is a service difficult to standardise, every patient is unique and many performed 

medical operations are too. It is therefore harder to anticipate the time it will take to treat each 

patient (Gong, 2009). 

 

Security is very important within healthcare, if a defect would occur, it is much harder to reverse 

than in the manufacturing setting. The definition of wasteful activities is different as well, which 

will be further explored in Chapter 2.5. 

 

When referring to processes within Lean healthcare, they are based more on information flow 

than in manufacturing (Lillrank, 2003). A qualified information flow often means a more 

efficient process, and should therefore be the foundation of process mapping in a healthcare 

setting. 

 

In order to successfully implement Lean healthcare, the differences presented in Table 1 may 

serve as a framework on how to adjust conventional Lean thinking for healthcare setting.  
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Subject Lean thinking in manufacturing Lean thinking in healthcare  

Human involvement 
Human involvement should be minimised, 

which reduces the need for high skill and 

knowledge  

Skill, knowledge, and experience of  professionals 

plays a major role 

Ease of performance  
measurement  

Performance of workers in the production 

process is easy to measure  
Performance of professionals in the process is not 

easily measurable 

Process 

effectiveness 
Process outcome is predictable It is hard to predict the degree of success  

Product uniformity Machine produces identical products  
Difficult to perform a medical operation of  same 

output and patients requires different services 

Object behaviour Products have defined characteristics  
Patients’ behaviour is not predictable  
and could vary  

Cycle time 
Cycle time of the production could be precise 

and  determined in advance 
Healthcare service cycle time could vary and is 

difficult to determine prior to the service  

Non-added  value  
activity time  

All types of inspection are waste and should 

be reduced or eliminated  
In healthcare environment, monitoring and 

testing are essential 

Information  flow Mainly depends on process flow 
Healthcare activities are information-based 

activities  

Customer  
involvement  

Customers are not involved in manufacturing 

the product 
Customers are directly involved in producing the 

services  

Waste: defect 
Defect in manufacturing is rectifiable. It may  
require repetition of the process 

Defects could result in adverse events that are 

very costly and cannot be rectified  

Waste:  definition 
Any activity that do not add value to the 

product or service from the customer’s 

perspective  

Activities considered as waste in manufacturing 

setting may not from healthcare perspective  

Consumption 
Products are produced and consumed at a 

later stage 
Products are produced and consumed 

simultaneously  

Basis of the 

processes 
Work-based process Information-based process 

Quality 
The primary quality problem in manufacturing 

settings is the quality of the final product 

The problem is not quality of implementation, 

but quality of information that controls the 

process. 

Process  mapping  Map the components of workflow  
Map the information flow in order to identify the 

components that add value  

Priority Priority is given to workflow Priority is given to information flow  

 
Table 1 A summary of differences between Lean thinking in manufacturing and healthcare adapted from Gong 
(2009) and Wickramasinghe (2014) 
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2.3 Value Stream Mapping 

Value stream mapping (VSM) is a tool derived from the Lean principle Value Stream, mentioned 

in Chapter 2.1 Lean thinking. Performing a VSM includes examining processes of an 

organisation, to determine where VA and NVA activities exists within them. It is therefore a 

good tool to use when describing and analysing the current situation of a process (Oskarsson et 

al., 2013). A patient’s value stream is defined to start from the moment care is demanded, 

followed by receiving it, to later being discharged and finally receive follow-up care. It consists 

of all the activities included in the mentioned steps (Chalice, 2007).  

 

It is possible that the processes do not contain any pure waste in form of avoidable NVA 

activities. Nevertheless some wasteful aspects, e.g. unavoidable NVA activities, can be found in 

most value chains. The goal of conducting a VSM is to identify less optimal processes and 

reduce them to a minimum for maximum flow efficiency in the operations of an organisation 

(Weiss, 2013).  

 

Jimmerson (2009) points out the benefits of making a process measurable, e.g. through KPI’s 

when performing a VSM, where times for different activities are revealed. The extracted data 

clarifies events within the process, simplifying the revealing of weaknesses and bottlenecks. The 

importance of continuously eliminating bottlenecks to improve process flow is emphasised by 

Chalice (2007). By eliminating one bottleneck, another is often revealed.  

2.3.1 KPI’s in Healthcare 

Processes needs to be quantifiable in order to be analysed, commonly achieved by establishing 

key performance indicators (KPI) (Oskarsson et al., 2013). KPI’s often used in healthcare are 

Length of Stay (LoS) and Time to First Treatment (TtFT) (Diakogannis, 2014).  

 

LoS refers to the period of time spent by a patient, e.g. at an emergency department. This KPI is 

often used as a fixed time limit by policy makers, in response to social demands of quick 

emergency visits. In the United Kingdoms, the LoS target is set to four hours and 98% of 

patients are discharged, transferred or admitted to a ward within this time (Diakogannis, 2014).  

Some authors criticise these kind of policies and claims that they compromise patient safety. Orr 

(2008) explains that medical treatment may demand time consuming procedures in order to be 

carried out safely. Moreover, medical staff under the pressure of a fixed time target may result in 

premature discharges or wrongful admissions. Freeman et al. (2010) emphasises that even 

though time targets may have impact, other measures could be even more effective, e.g. 

introduction of minor injury units.  
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TtFT measures the period from arriving to the emergency department, to the first treatment by a 

doctor, and is a crucial KPI when it comes to patient safety. A method often used to decrease 

TtFT is to set a fixed time target, and then analyse what could be changed to achieve it, e.g. by 

performing a VSM (Diakogannis, 2014). Guttmann et al. (2011) shows a correlation between 

increased waiting times and mortality. The large statistical study shows that patients who have 

waited longer until contact with a doctor had an increased mortality rate effective for both 

discharged and admitted patients.  

 

A study made by Subash et al. (2004) showed that an implementation of team lead triage (first 

assessment), consisting of a doctor and nurse instead of the ordinary conduction when only a 

nurse performed triage, lead to decreased TtFT. The concept of triage is further explained in 

Chapter 4.2 Priority and Triage.  

2.3.2 VSM Approaches 

Different methodologies are presented by authors, many extracted from cases where a VSM has 

been performed. To lay a theoretical foundation for creation of a VSM in this study, a summary 

of the most common ideas to consider are presented in this subchapter. 

 

By identifying key processes within the organisation, the value stream can be discovered and 

examined. In healthcare, a key process could be a visit to the emergency department or an office 

visit (Chalice, 2007). To begin, it is important to set boundaries of the process and decide what 

to include in the VSM. This allows for setting up a reasonable task within the scope of the 

analysis (Weiss, 2013). 

 

After deciding which key process to analyse, it is important to define what constitutes value in 

the specific process. This might vary according to different point of views or organisations. 

(Weiss, 2013), but should commonly be defined from the customer's perspective 

(Wickramasinghe et al., 2014) 

 

Once value has been defined, the different steps of the process are established. The flow of 

material and information between the different steps is also identified (Weiss, 2013). All work 

related activities should be clearly specified (Spear & Bowen, 1999), but Oskarsson et al. (2013) 

points out that mapping a process can be of different level of detail. The important aspect is to 

decide the granularity, to gain as much as possible from the mapping. 

 

After identifying the process and the flow of material and information, one gathers data of the 

operations to analyse (Weiss, 2013) which becomes part of a current state map.  The creation of 

a current state map often requires an iterative process of mapping and analysing (Oskarsson et 

al., 2013).  
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When the process is identified and enough data is collected, the current situation can be mapped 

to see where value is added through the process and where it is not (Weiss, 2013). If possible, the 

VA steps should be as closely linked to each other as possible. Other aspects, not part of the 

healthcare utilisation process according to the patient, should be reduced or eliminated 

(Wickramasinghe et al., 2014). 

 

A VSM, the process of mapping up activities, is followed by a value stream analysis that 

uncover hidden wastes (Munro et al., 2008). By analysing findings of the current state and 

reconfiguring the activities, one can achieve an ideal state where the process is optimised (Weiss, 

2013). One thing to keep in mind is that the steps involved in a service request should be simple 

and direct, as should the flow which the steps consist of (Spear & Bowen, 1999). 

 

From the ideal state, a future state for the process being investigated can be established. In this 

map, achievable reconfigurations are stated and presented (Weiss, 2013). This procedure can be 

time consuming, a period of 12 months is not unusual, and the end result is known as a “future 

state value stream map” (Chalice, 2007). 

 

The last step of the VSM is to design a framework for how the examined process can be changed 

into a more effective one in a substantial way. This includes depicting differences in how work is 

and should be conducted by using e.g. diagrams and schematics. It is also important that the 

action plan is followed up, to make sure that the implementation is successful. (Weiss, 2013) 

 

The VSM needs to be verified by people who are working within the processes. Not only to 

strengthen the findings, but also to generate ideas for change from those who knows the 

processes best. (Jimmerson 2009). Bottlenecks can then be identified and analysed together. 

2.4 Definition of Value in Healthcare  

When defining which tasks are adding value it needs to be done from the customer's point of 

view, as mentioned in Chapter 2.1 Lean thinking. Within healthcare the patient possesses the 

role of the customer, therefore his or her perspective is needed. As Black & Miller (2008) puts it: 

 

“Our purpose is health maintenance and the successful diagnosis and 

treatment of patient illness. The patient is the customer of the healthcare 

system. The patient comes first.” 
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Chalice (2007) defines how a value added task should be determined technically, and mentions 

the key aspects listed below.  

 

A value added task should: 

 

- Be an activity  

- Be requested by, or be important to, the patient  

- Change the matter being processed  

- Be done right the first time, without rework or waste 

 

These aspects, interpreted in the context of the heart emergency at DS, are therefore important 

when defining which tasks would be adding value for the patient. This definition should be made 

before starting out the process of mapping the value stream.  

 

Examples of definitions of VA and NVA activities in an emergency healthcare setting are 

adapted from Al-Hakim (2014), in the book “Lean thinking in Healthcare” and displayed in 

Table 2. As a reminder to the reader, NVA can be of the avoidable and unavoidable kind.  

 

VA activities directly affects the patient and the care given. Even though these activities may be 

time consuming, they should not be eliminated or reduced in any way. The unavoidable NVA 

activities are activities that comprise of crucial steps during the process of care, but should be 

examined whether they are made as efficiently as possible. Avoidable NVA activities on the 

other hand, are pure waste and should therefore be eliminated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17 

 

 

 

Category Activity Description 

VA 
 

(activities in 

presence of 

patients, or  

performing of 

medical tests)  

Assessment Checking patient’s health status 

Diagnosis Judging of patient’s health status 

Acquisition 
Acquiring of patient information, a medical test, or deciding 

medical action 

Preparation Preparing patient for emergency process 

Operation Performing or processing medical tests 

NVA 

unavoidable 

 

(not in presence of  

patient, but an 

important process 

of the care) 

Movement Any movement made by emergency medical staff 

Monitoring Observation and supervision of patient or monitoring devices 

Setup 
Preparing material, devices or space necessary for emergency 

process 

Paperwork Writing information on form 

Computer/electronic work  Any action involving using computers or related devices 

Discussion 
Face to face communication with other medical staff or patient 

relatives 

Telephone Communication via telephone or other communication device 

NVA       
avoidable 

 

(pure waste) 

Redundant Unnecessary actions, or actions that should have been done earlier 

Rework Unnecessary repetition of an action 

Defect Correcting a defective action 

Delay/waiting Medical staff are idle or waiting for another action 

Searching Searching for information, devices or material 

 

Table 2 Showing examples of value adding and non-value adding activities within an emergency setting, adapted 
from Al-Hakim L et al. (2014) 
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2.5 Waste in Healthcare 

Waste is defined differently according to which industry is scrutinised. The original categorising 

of waste derives from the TPS and is therefore adjusted for the manufacturing setting. Many 

authors have suggested variations of the categories in order to adapt them to the healthcare 

setting (Chalice, 2007; Wickramasinghe, 2014; Jimmerson, 2009). These are summarised 

together with the original Lean production interpretation of waste in Table 3. A brief explanation 

of what each category implies follows. 

 

Transport  

This is a reference to excessive transporting of patients, supplies or staff around the facility 

(Chalice, 2007). It is often necessary to transport patients to other hospital units, but the facility 

layout matters. By re-engineering processes or the lay-out of the workplace, patient and staff 

movement can be reduced (Wickramasinghe, 2014). Jimmerson (2009) has merged transport 

together with the category motion. 

 

Inventory 

Refers to long waiting lists for surgery, medical assessments, or special treatment 

(Wickramasinghe, 2014). 

 

Motion  

Movement of people or equipment not adding value to the care, e.g. staff walking unnecessary 

distances to obtain material or information (Chalice, 2007). Jimmerson (2009) merges this 

category together with Transport, and therefore does not separate the movement of the patient 

from that made by staff. 

 

Waiting 

The idle time of any activity, e.g. waiting for medical staff, for tests, for a trolley to move a 

patient, or for information (Wickramasinghe, 2014).  

 

Overproduction 

Unnecessary production of services, like duplication of medical tests or to have multiple forms 

with the same information (Wickramasinghe, 2014). 

 

Over processing 

Unnecessary repetition of an action, such as acquiring same patient information several times 

and repeating orders. Any extra effort that adds no value to the service (Wickramasinghe, 2014). 

 

Defects 

Occurrences like medical assessment errors, and readmitting patient because of wrong discharge. 

Requires rework or inspection (Chalice, 2007) 
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Confusion  

Jimmerson (2009) identifies waste categories in healthcare setting a bit different, by adding a 

category called Confusion. The category describes time used searching for lost items, clarifying 

unclear instructions and asking questions repeatedly to name a few (Jimmerson, 2009). 

 

People 

When staff’s mental and creative skills as well as experience are not fully utilised (Chalice, 

2007). 

 

 

 

Womack & Jones 

(1990)  

(original distinction of 

waste) 

Wickramasinghe 

(2014) 
Jimmerson (2009) Chalice (2007) 

Transport x x merged with motion x 

Inventory x x x x 

Motion x x merged with transport x 

Waiting x x x x 

Overproduction x x x x 

Over processing x x x x 

Defects  x x x x 

Confusion   x  

People    x 

 

Table 3 Summary of different definitions of waste within healthcare 

 

 

Chalice (2007) presents some possible underlying reasons that previously had been discovered to 

cause waste in healthcare. Examples of underlying reasons are; Poor layout and workplace 

organisation. Instructions or information could be unclear. Standardised procedures are not 

followed. Inadequate training of staff and use of improper methods. The importance of finding 

these underlying reasons is emphasised and could be made by conducting a root cause analysis 

of the spotted waste.  

 

By defining Value and knowing how to identify waste in the healthcare setting, a foundation for 

conducting a VSM has been created. 
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3 Method 

In this chapter research methods and approaches of our master thesis project are explained and 

argued for. The main methods of collecting empirical data constituted of observations and 

interviews conducted at the DS heart clinic. These will be thoroughly defined, and their 

adequacy for the master thesis project will be argued for. 

3.1 Research Design 

The conducted research project has been divided into several phases. A pre-study was conducted 

to identify which parts of the clinic could be subject for further investigation. This was achieved 

by observing and interviewing individuals with knowledge about the operations at the case 

clinic, so that a problem formulation of the master thesis project could evolve. This approach is 

argued for by Blomkvist & Hallin (2014), as a good way of getting ideas from an internal 

perspective and to widen the understanding of the phenomena studied. A literature study was 

initiated in parallel to the pre-study to increase knowledge regarding Lean production and value 

stream mapping in healthcare, and to find previously made studies within the area. 

 

When information was required regarding what part of operations were relevant to investigate 

further, a mapping of the process was conducted to visualise the current state at the case clinic. 

The main method used were observations of patients and their flow through the care process, 

while identifying all activities involved. To fill in gaps from the observations, and further 

confirm that the distinction regarding activities were correct, interviews were made with relevant 

persons.  

 

When the mapping was concluded, the activities were analysed to explore whether they were 

adding value or not. Previous publications on the subject were researched to help identifying 

NVA activities in the specific context of healthcare. The activities were also incorporated into a 

VSM, to visualise which part of the process consisted of excessively time consuming activities. 

Propositions for which parts of the emergency process at the clinic that could be changed were 

formed in a gap analysis, to obtain a desired state with shorter lead times. 

 

Parallel to the research phases, synthesis of the project report and further literature studies were 

conducted throughout the project. The process was iterative, hence the different activities in the 

outline of the research were not separate but had a continuous contribution to each other to make 

the process most suitable for the problem researched. An illustration of the overall research 

process can be seen in Figure 3. 
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The master thesis project was conducted using a pragmatic approach (Collis & Hussey, 2014), 

using the most suitable methods for answering research questions, regardless of which 

philosophical paradigm they belong to. The main methods for collecting empirical material were 

field studies in the form of observations at the case clinic, which contain a significant amount of 

quantitative elements, and interviews of the unstructured and semi structured kind which are of a 

more qualitative nature. 

 

Throughout the study preliminary results were validated by a group of key informants at DS, 

specialised in the operations and patient flow at the heart clinic. The group consisted of two chief 

physicians, one head of operations at the clinic, and one CIF member. The chief physicians were 

experienced within Lean management work at DS and other hospitals. The head of operations 

was a former nurse at the heart clinic, while the CIF member had experience in structuring and 

leading change within processes. 

 

Some elements, such as the mapping of the current state of operations at DS, are of an 

exploratory nature. Exploratory research is used when searching for patterns to compose a 

hypothesis for further analysis (Collis & Hussey, 2014).The observation methodology is well 

suited for such purposes. The approach of being passive observers conducting ethnographic 

interviews during the observations has been used in the study. (Blomkvist & Hallin, 2014) 

 

The data collected from observations, interviews and meetings constitute the primary data 

collected, whilst secondary data was obtained from various documents at DS including PM's, 

work documents and meeting protocols. 

Figure 3 Describing the iterative research process throughout the thesis project 
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3.2 Data Collection  

As a part of the pre-study for the master thesis project, observations were performed at the heart 

clinics emergency ward and five clinic wards. During observations the general operations at the 

wards were followed to gain an understanding of the workplace, the employees and which 

operational aspects were suitable for detailed investigations. A workshop with management and 

employees at the heart clinic, with insight in the operations at the emergency ward and 

emergency visits, was also conducted.  

 

During the main study, activities surrounding the emergency visits of a total of 25 patients have 

been mapped. Three interviews with key informants at the hospital were performed during this 

time, to obtain guidance and input on the work conducted during observations. The patient 

observations were conducted at different times of day, on both weekdays and weekends and are 

listed in Appendix A. Three observations focused on the work of the clinic coordinators were also 

performed, to gain knowledge about the activities surrounding the admissions of patients to the 

heart clinic. 

 

A second workshop with a reference group consisting of clinic staff and management was also 

held to get second opinions on the work conducted. After the observations had been completed 

and analysed, two semi structured interviews and two interviews with our key informants at DS 

were conducted. The main reason for these interviews was to increase knowledge and fill in 

information gaps regarding the different problematic parts that were identified during 

observations. In total, the allocated time at DS accounts for approximately 250 man-hours. 

 

Interviews 

Unstructured interviews were performed early in the research process, to gain knowledge about 

the general situation and to explore what aspects of the operations that were perceived as 

problematic from an internal perspective. After more knowledge had been acquired, the use of 

semi structured interviews increased. These interviews were to a greater extent steered toward 

certain topics than the unstructured ones, by having some questions and themes to be discussed 

prepared beforehand to ensure relevant data collection. A list of all interviews conducted in the 

study can be found in Appendix A, and an example of an interview protocol used for the study is 

attached in Appendix B. Even though the topics discussed in the interview are controlled to some 

extent, the method still gives the recipient room for expressing their own thoughts freely and 

contribute with perspectives that might have otherwise been overlooked. The method have also 

presented opportunities to follow up interesting thoughts, enabling a large amount of quality data 

to be collected. (Collis & Hussey, 2014).  
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All interviews were recorded and transcribed fully or in brief, but relevant parts, within 24 hours 

from being conducted. Often during the same day as the interview took place, as a mean to not 

lose the level of detail. Notes were also continuously taken to capture aspects that are not 

possible to fully grasp from the limitations of recordings and transcription, such as body 

language, as a mean to increase the validity of the data collected from interviews. 

 

Patient observations 

Field studies in the form of observations were conducted to obtain data for the master thesis 

project. Such methodological approaches are well suited for exploratory studies (Blomkvist & 

Hallin, 2014) and proved to be so for the master thesis project. 

 

Observations focused on the coordinators work were performed to reveal activities that cannot be 

observed at the emergency ward of the clinic, but are crucial when admitting patients. When 

following coordinators the observations were aimed towards activities in their daily work, to be 

able to map them and analyse whether they were contributing to the operations in a positive way 

or not. 

 

When following patients, every activity and the time taken to complete it was carefully 

investigated and timed. Notes were taken during all observations. Times and activities were 

transferred into an Excel spreadsheet as raw data for further analysis, which can be found in 

Appendix C. Both the physical handling of the patients and the reporting into the IT-system at the 

hospital were investigated during these observations, to map the total times of visits. 

 

The main fraction of the patients observed arrived during weekdays, at times when a coordinator 

was on duty and handling the activities related to admission. Observations of patients that arrived 

during weekends or nights, when no coordinator was in place and staff had been reduced, were 

also performed to examine how operations were conducted under these circumstances. To avoid 

selection bias patients included in the study were selected randomly upon arrival at the heart 

emergency, during the different occasions that observations were performed.  

3.3 Data Analysis 

After the empirical findings were collected through observations and interviews, all activities 

during the process of an emergency visit were mapped into a flowchart (Figure 4, Chapter 5.1). 

The activities were divided into different sub-processes of the emergency visit. These sub-

processes were then classified as either activity boxes or transport segments. The former mainly 

includes caregiving activities, where direct contact between medical staff of the heart emergency 

and the patient occurs, e.g. retrieving a blood sample. The latter mainly consists of activities not 

directly noticeable for the patient, or performed by staff outside the heart emergency ward, e.g. 

the analysis of blood samples at the hospital laboratory. 
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The activity boxes and transport segments where then plotted chronologically to create the VSM. 

Minimum and maximum observed times, as well as mean times, were calculated for each 

activity box and transport segment, to illustrate how time consuming they were. 

 

Every activity box and transport segment was analysed to determine whether they were adding 

value or not, both as a whole and for constituting activities. The findings were analysed to 

determine if the NVA time was avoidable or not, to establish which parts of the process could be 

subject for change. The VSM was discussed with staff at the heart clinic during key informant 

interviews and one workshop, in order to confirm its accuracy and increase its internal validity. 

3.4 Validity and Reliability 

Reliability of research findings may differ, depending on which research method is used and in 

which perspective they are put in. A discussion regarding reliability and validity related to 

research methods used in this specific study will therefore follow. 

 

Empirical data collected from the interviews may be harder to replicate than e.g. written material 

or observed data (Collis & Hussey, 2014). Personal interests, opinions and experiences may 

affect how a question is perceived and answered upon. Moreover, if a similar study with the 

same interviewees was to be performed later on the answers might be different. The working 

environment is constantly changing at DS and might result in a new setting, where phenomena 

others than explored in this study have arisen. It is likely that the organisation and culture of DS 

influences the people within it. Therefore, if a study was to be performed at another healthcare 

organisation it could lead to different empirical material as well. We do however deem the 

findings as reliable on a conceptual level. In that aspect, the findings are also generalizable to the 

extent of similar settings, e.g. hospitals in the SLL region or on a national level in Sweden. 

 

The data from our observations and secondary sources, such as the material received from 

databases at DS, have a higher reliability. Observations were based on measuring the time of 

activities during the care process as equally and standardised as possible. The findings were 

documented in notes and as hard data in an excel spreadsheet. 

 

The most central part of ensuring the validity constituted of data triangulation, performed on data 

collected from interviews with individuals and key informants. The technique of investigator 

triangulation has also been used, where both authors analysed the data separately and later 

discussed it together (Collis & Hussey, 2014). Investigator triangulation was applied on both 

primary data and secondary data, as to get the most out of the collected material. Data was 

discussed with key informants throughout the study, to increase the internal validity of the 

findings. 
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Collecting interview answers from individuals of different professions in the organisation was 

used to obtain data that heeds different perspectives. A problem recognised by a wide variety of 

sources is more likely to be a real problem, not just perceived in a certain niche of the 

organisation. In our research situation, with empirical data of different reliability, this process 

strengthens the overall quality of the study. 

 

The different types of triangulation have revealed recurring themes, phenomena and problematic 

aspects from different sources of data that has been processed and analysed in this study. 

3.5 Ethics 

This master thesis work has been performed under a confidentiality agreement signed with the 

Clinical Innovation Fellowship and Danderyds Sjukhus AB as to protect the identity of both 

staff, patients and other sensitive information that is to be undisclosed. The setting of the study 

makes these ethical aspects very important, since the type of information found and used is not 

only a question of moral, but also of juridical laws. 

 

In this report, and the raw data used to create it, all identities of individuals figuring in the study 

have been masked as a mean to eliminate the risk of associating anyone with the data presented. 

We have however judged that the referral to an individual’s profession, or if the individual is a 

patient at the clinic, are acceptable to apply in most instances without jeopardising the 

confidentiality of participants in the study. This while keeping the report on a coherent and 

relevant level. Hence, in this report individuals are only named as “roles”, e.g. nurse, assistant 

nurse, medical doctor etc. 

3.6 Limitations 

The case clinic of DS is a large organisations and the operations are complex. This makes an 

investigation encompassing the whole clinic implausible to perform within the given time and 

resources for this master thesis project. It was therefore decided that focus should primarily be 

on the processes of the emergency ward at the heart clinic. The previously mentioned fact that 

the emergency ward has recently been implemented, and that no mapping of its value stream had 

been made, further strengthened the relevance of choosing the studied context. 

 

To increase the substantiality of the master thesis project we chose to limit the investigation to 

the perspective of logistics and flow management regarding patients that visit this ward. Lesser 

focus has therefore been put on matters such as culture and professions in a healthcare setting. 

The focus on patient flow and transportation is relevant since patients can be seen as both 

customers to the healthcare institution as well as part of the service/product that the institution 

delivers. 
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Furthermore, the scope of the master thesis project is limited to providing a mapping of the 

current situation and elucidating issues that can be further developed after the thesis work has 

ended. Any implementations and follow up of findings and proposals are not considered in this 

study, as the timeframe would not allow it. 
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4 Empirical Setting 

To fully understand the findings of the study, setting and circumstances surrounding the data 

collection will be thoroughly described in this section. 

 

DS is divided into several different clinics, each with their own emergency ward. These 

emergency wards, with general intake for adult patients, are shown in Figure 2. When patients 

arrive at the emergency register they are assigned to one of the emergency wards, based on a first 

general assessment. The hospital’s IT-system allows for the emergency wards to have their own 

acute ledger, where patients appear after designation. The emergency wards “owns” the assigned 

patient and is tasked with providing the care needed.  

 

The heart clinic, which is the main clinic for this master thesis project, employs a staff of circa 

350 and can accommodate approximately 90 patients at any given time. The heart clinics 

emergency ward has been the main focus of the study and will be described more thoroughly in 

the following section. 

4.1 The Heart Emergency Ward at Danderyds Sjukhus AB 

The heart clinic at DS consists of the emergency ward and five different clinic wards which 

provide more long term care for patients admitted to the hospital. Each ward is specialised in 

treating patients with different disorders, as can be seen in Figure 2. 

 

Once patients are entered into the emergency register, they appear in the hospital's computer 

system assigned to the heart clinics emergency ward. The heart clinics emergency ward consists 

of 8 booths with telemetric surveillance, and 3 special treatment rooms used for patients that 

need to be separated due to e.g. risk for infections.  

 

The emergency ward is manned by two medical teams, each consisting of one medical doctor 

and two nurses. There is also one standby cardiologist helping the medical teams with 

preliminary assessment of patients and ECG charts, and one cardiologic specialist aiding the 

medical teams with the patient care. 

 

Additional nurses from a resource centre at the hospital offer relief during times of high 

workload, e.g. lunchtime. Should all 11 beds at the heart emergency be occupied, patients are 

placed in corridors and floor space. This lowers patient safety since many heart patients need 

telemetric surveillance, which allows for monitoring patient conditions e.g. heart rate. The heart 

emergency ward has the possibility to stop the flow of patients arriving when no surveillance 

slots are available. Patients are then kept waiting at the emergency registration waiting room, or 

at evacuation wards (EVA) of the general emergency ward where they can receive appropriate 

care. 
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When patients have received acute care they are either admitted to one of the heart clinics wards 

(Figure 2) or discharged. Ward 96 does not allow direct admission from the heart emergency. 

This is mainly because ward 96 is often full and have some patients returning on a regular basis 

who gets priority placement. It is however possible for patients to be transferred from another 

ward at the clinic to ward 96.  

 

The intensive care ward 70 often receives patients with severe conditions. With a new 

technology called Mobimed, an ECG chart (Electrocardiography, Swedish: EKG) can be 

transferred to a medical doctor at the heart clinic while the patient is being transported by 

ambulance to the hospital. This enables the medical doctor to decide whether the patient should 

be taken to the emergency ward, or directly to intensive care ward 70. This decision makes it 

possible to have the patient transferred, without allocating resources at the heart emergency 

ward, while also giving the most suitable care. 

 

On weekdays a heart coordinator is on duty, designated to the admission of patients. During 

nights and weekends, or if the coordinator is unavailable, medical doctors perform this task in 

addition to their usual work. Coordinating admissions consists of making time-consuming phone 

calls to different wards, or even physically examining the wards to get an overview of 

unoccupied beds. The coordinators role is therefore deemed crucial for the day to day routine at 

the heart emergency and wards. 

4.2 Priority and Triage 

When patients arrive at the general emergency register they are quickly assessed for treatment 

categorisation. This determination is usually performed by assistant nurses. Upon arrival at the 

heart clinic emergency ward, nurses or medical doctors set a priority based on the initially 

assessed severity of the patient's situation. This information is processed through a special 

communication model, SBAR (Situation; Background; Assessment; Recommendation, see 

Appendix D), to ensure proper information transfer from patient to, and between, medical staff. 

The patient's vital parameters, such as heart rate and frequency of breathing, are also acquired.  

 

The medical term for this assessment is triage, and is performed in accordance with the RETTS 

standard (Rapid Emergency Triage and Treatment System). RETTS was specifically developed 

for quick and easy assessments. The patient is assigned a colour in the IT-system which indicates 

how quickly medical attention needs to be supplied. A sample of a RETTS instruction can be 

found in Appendix E. The different levels of priority, with an explanation as to what they 

correspond to, can be found in Table 4. 
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Table 4 Different colour priorities of the triage system. 

 

4.3 The 4 Hour Target 

LoS is set to a 4 hour target within SSL, as in the United Kingdom (Chapter 2.3.1 KPI’s in 

healthcare). It is measured from a patient's point of view, from entering the emergency ward at 

the hospital, to leaving (Socialstyrelsen, 2011). A milestone for DS is 76% of patients visits 

accomplished within the 4 hour target (Patientjournalen, 2013). DS own registered fulfilment of 

the target was 69% in December 2014 and the observed result in the study was 74%. The 4 hour 

target is central when discussing emergency ward efficiency within SLL it is used to measure 

operations internally at the hospital, as well as externally on a political level in the region where 

it influences hospital funding.  
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5 Empirical Findings - Results 

In this chapter, findings from the empirical data of the study will be presented. For visualisation 

purposes, data from observations are mainly presented in the form of charts and tables, while 

the more qualitative data obtained from interviews is presented in text. More in-depth analysis of 

the presented data is performed in Chapter 7, Analysis & Discussion. 

 

Results presented in this chapter are based on raw data from our patient observations and 

interviews. A complete view of the raw data can be found in Appendix B, where the patient's 

names have been masked with numbers 1-25, to not compromise personal integrity.  

 

All activities during a visit to the heart emergency at DS are presented in Figure 4 of the first 

subchapter. Subsequently, findings extracted from different parts of the process will be 

presented. LoS and TtFT (Chapter 2.3.1), KPI’s commonly used at emergency departments, are 

represented in the findings. The part under scrutiny is visualised in miniatures of Figure 4, 

marked with black colour. The most important findings from our empirical study are presented 

as a summary by the end of the chapter. 

5.1 Activities During an Emergency Visit 

Observations of patients and coordinator were used for mapping all activities performed during a 

visit to the heart emergency, shown in Figure 4. Activities marked in green are performed by 

nurses, blue by doctors. Activities marked in pink are registrations of information made in the 

clinics computer system, TakeCare (TC). External activities performed by staff other than nurses 

and doctors of the heart emergency are marked in white. 

 

After being registered in the heart emergency’s acute ledger, the patient is forwarded to the 

actual heart emergency ward where he or she is received by medical staff. The patient is then 

referred to the waiting room or one of the free beds by nurses, depending on the severity of the 

patient's condition, and the occupancy at the heart emergency. A nurse then registers which bed 

the patient has been assigned to in TC.  

 

A nurse takes ECG and vitals using SBAR. Vitals are then registered in TC and the patient 

receives a priority according to the different levels shown in Table 4. The patient is also 

connected to telemetric surveillance, so staff may continuously monitor patient vitals.  

 

Parallel to previously mentioned activities, a specialist doctor reads up on the patient's medical 

history, visits him or her and examines the ECG when it is finished, as a preliminary assessment. 

This preliminary assessment should be performed within ten minutes from the patient entering 

the emergency ward.  
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If the specialist is unable to meet this goal, e.g. during high occupancy, nurses performs the first 

assessment with a triage on the patient in accordance with RETTS (Appendix E). This 

assessment decides the patient's priority and may change the initial priority set when vitals are 

evaluated. 

 

A doctor is assigned to the patient, and usually visits the patient after the ECG has been 

examined and discussed together with the specialist. The doctor can then further assess the 

patient status to confirm or change the priority registered in TC, if deemed necessary.  

 

A peripheral vein catheter (PVC) is often inserted during the nurse's first contact with the 

patient, to prepare for blood sampling and administration of pharmaceuticals. The blood sample 

is then retrieved, usually to conduct two tests; blood count and troponin levels. Other tests can 

also be performed on the same sample, if deemed necessary. The tests taken are registered in TC. 

 

Blood samples are sent by nurses to an external laboratory through pneumatic tube transport. 

When the test results arrive, a notification is shown in TC. A doctor examines the test results, 

which are automatically labelled as read in TC. The test results allow the doctor to make a re-

evaluation and decide whether the patient should be discharged, admitted to a ward or go 

through external sampling (e.g. X-ray or CT scan). The decision is registered as an activity in 

TC and the patient is notified about it.  

 

The decision regarding admission is visible in TC, which allows the coordinator to plan in 

advance and search for a free bed at a ward. The doctor either calls or speaks to the heart 

coordinator in person, to report about the patient. Once a bed is located at a suitable ward, the 

doctor at the heart emergency is notified, and the heart coordinator reports the patient to the 

ward, to prepare for the transfer from the emergency. A nurse from the heart emergency then 

prepares the patient and calls the ward, once he or she is ready to be collected and transferred to 

the ward. Once the call is placed, nurses at the ward collects the patient within 30 minutes. 

 

If the patient is to be discharged, the doctor register in TC that the PVC should be removed. 

Alternatively, this can be communicated directly to a nurse without registration in TC. The 

doctor was on some occasions observed to remove the PVC by him- or herself, when notifying 

the patient about the discharge decision.  Otherwise, a nurse spots the ordered activity in TC, or 

acts on spoken instructions from the doctor, visits the patient and removes the PVC. If the patient 

is in need of special transportation, a nurse calls to book transportation. The patient then leaves 

the emergency ward. 

 

 

 

 



33 

 

 
 
Figure 4 Flowchart describing all activities during a patients visit to the heart clinic at Danderyds Sjukhus 
AB 
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When more tests that cannot be conducted at the heart emergency, such as an X-ray or CT scan 

are needed, the doctor calls the external test ward to order testing. When ordered, a notification is 

registered in TC. The patients are then transferred to the external section for testing, and escorted 

back afterwards. When patient and test results have been received at the heart emergency ward, a 

doctor evaluates the test results and makes a decision regarding discharge or admission of the 

patient. 

 

In the following sections, results from the observations regarding different parts of the process 

are presented. A miniature of the flowchart in Figure 4 is displayed in the beginning of every 

section. In this miniature, the investigated section is highlighted with bold lines to give an 

overview of where in the process during an emergency visit the activities occur. 

 

 

 

5.2 Length of Stay (LoS) & The 4 Hour Target 

 

Initially, total times for patients emergency visits (LoS) observed during the master thesis work 

is presented. In Figure 5, a graphical presentation of the different times can be found.  

 

As can be seen, the majority of observed patients (≈74%) are handled within the 4 hour target. 

When breaking down the data further, one can see that the 4 hour target was least accomplished 

when care was given to patients arriving at the heart emergency between 10:00-15:00 (Figure 6). 

 

Differences can however be observed relating to what priority the patient was designated by the 

medical staff at the clinic. The Figure 7 shows significant difference between the different 

priorities. Patients with yellow priority has the longest mean time and every patient that did not 

fulfil the 4 hour target had this priority (Appendix B). Further analysis of these findings is found 

in Chapter 7 Analysis & Discussion. 
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Figure 5 Chart presenting total emergency visit times for patients observed. Only 23 patients are presented since full data for when 

two patients left the clinic could not be obtained. 

Figure 6 Charts presenting length of patients visits broken down to what time patients arrived at the clinic. 

Figure 7 Chart presenting mean times of emergency visits, broken down in regards to what 
priority the observed patient was designated by medical staff at the clinic. 
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5.3 Delays for Patients Arriving by Ambulance 

 

Data from observations was analysed based on how the patients arrived at the hospital. It was 

discovered that patients arriving by ambulance transport were registered in the acute ledger of 

the heart clinics emergency ward before they actually arrived. The mean times from registration 

in the acute ledger to physically arriving in Figure 8, therefore shows a difference of 

approximately 20 minutes between walk-in and ambulance patients. The percentage of patients 

fulfilling the 4 hour target is lower for patients arriving by ambulance (~62%) than for walk-in 

(~80%) patients as well.  

 

The mentioned findings makes it interesting to examine how much time ambulance patients 

actually spend at the heart emergency ward, versus the total time according to the acute ledger. 

The result is displayed in Figure 9. It shows that every ambulance patient bar one, would have 

achieved the 4 hour target if the actual time at the heart emergency ward had been measured.  
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Figure 8 Chart presenting mean times from registration in the emergency ledger 
to physically arriving at the clinic, walk-in patients vs. ambulance patients. 

 

Figure 9 Chart presenting patients visit times, calculated from the time of registration and physical arrival at the heart 

clinics emergency ward. 
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5.4 Time to First Treatment (TtFT) 

 

When a patient arrives at the heart clinic, it should not take more than ten minutes until medical 

staff gives a first evaluation of the medical status (Head nurse, DS, 2015). If the standby 

cardiologist, who normally makes primary assessments, has a waiting time of more than ten 

minutes the primary assessment should be made by a nurse in accordance with RETTS. The ten 

minute target is especially important for patients seeking care for chest pains of any kind. These 

patients may have an ongoing myocardial infarct that needs to be discovered as quickly as 

possible, to increase chances for patient survival. When examining Figure 10, one can see a 

significant difference between mean times of the first visit by medical staff, and the first visit by 

a doctor. The mean time of first visit by medical staff actually exceeds ten minutes.  

 

Patient no. 13 (Figure 11), who waited for 70 minutes before receiving medical attention, arrived 

simultaneously as incoming patient flow was stopped. There were four patients already in the 

waiting room at that moment, as well as 18 patients registered in the acute ledger. Several of 

these patients needed medical attention by the doctor before patient no 13. 

 

A KPI used by the case clinic is TtFT, how long it takes before a doctor visits the patient.  A 

nurse or standby cardiologist doctor makes a first evaluation of the patient’s status. Later on an 

assigned doctor takes on the patient for further assessment. It is only when a doctor gets involved 

that decisions regarding the patient's treatment takes form. This KPI is therefore important when 

it comes to shortening the overall time for the patient at the emergency ward. 

 

Patient no. 12 (Figure 11) was in contact with an experienced nurse shortly after arrival, so all 

the ordinary tests were taken and reviewed by the nurse not long after the results arrived. 

However, it took 2 hours and 14 minutes until a doctor visited the patient which unnecessarily 

prolonged the patient’s stay. A decision to X-ray the patient, a time consuming procedure, was 

made by the doctor after visiting the patient. If this decision had come sooner, the patient would 

probably have finished the emergency visit within the four hour window. 
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Figure 10 Chart presenting mean times to first contact with medical staff and 
doctor from arrival. 

 

Figure 11 Chart presenting the time until first contact with medical staff and first contact with a doctor from arrival. 
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5.5 Blood Sampling 

 

A process the staff at the heart clinic have little control of is the time taken for blood samples to 

be analysed by the hospital lab and the test results received. The waiting time for the results 

varied during our observations from 45 minutes to two hours.  

 

A part of the sampling process deemed possible to manage and improve is the time from patient 

arrival to when blood sampling occurs, displayed in Figure 12. It has been observed that some 

experienced nurses retrieve blood samples and send them for analysis during the first contact 

with patients, which explains the shorter times. This procedure leads to the sample being sent for 

analysis faster than in cases where doctors’ orders samples from nurses. This extended procedure 

does on occasions lengthens LoS for the emergency visit. On one observed occasion the 

sampling was forgotten and the visit was prolonged for the patient, as a result of relief staff 

forgetting to perform the sampling while the assigned nurse had lunch. These errors relates to 

routines, compliance to them and reporting. Alterations to reduce waste caused by these factors 

are discussed in Chapter 7 Analysis & Discussion.  

 

Figure 13 displays how long it takes from arrival of the final test result, to reading it. Since the 

test results arrives gradually, the assigned medical staff reads new ones as they arrive. It is not 

until the last test result in the series arrives that re-assessment of the patient can be finalised.  

 

Three patients experienced exceptionally long waiting times until their results from the sampling 

were viewed, while the other values are around the reasonable time of ten minutes. Patient no. 21 

and 25 were observed during night time when there is less staff at the emergency, which may 

explain the time of 40-45 minutes for having the test results viewed. The longest time observed 

was for patient 21. This patient was reported to another medical doctor than the one initially 

responsible for the patient, due to a change in working shifts. The doctor taking over the patient 

forgot to check the computer system for new test results, which resulted in the delay. Regarding 

patient 14, the assigned doctor was on call when the last result came, and no other medical staff 

was viewing the test results for the patient. 

 

Another issue was discovered during several interviews. When a new test result arrives, a closed 

envelope is shown in the computer. As soon as anyone reads the result it is shown as an open 

envelope. If the assigned nurse or doctor is waiting for the closed envelope as an indication of 

new test results and someone else opens it, it is possible that the new result is missed.  
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Figure 12 Chart presenting time from physical arrival at the heart emergency until blood samples are retrieved. 

Figure 13 Chart presenting time from arrival of the last test result ordered, until reading the test result. 
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5.6 Transfer of Admitted Patients 

 

During the observations, time was measured from when a decision about admission or discharge 

was made, until the patient left the emergency either by being admitted to a ward at the clinic, or 

discharged. The average time from decision to leaving the ward was longer for patients that were 

being admitted than discharged, as displayed in Figure 15. 

 

Times for the admitted patients are shown in Figure 16. The reasons for admission taking time 

varies. Some are related to patient conditions hard to anticipate, e.g. patients that are difficult to 

draw blood from, while others are related to process activities possible to examine further.  

 

The chain of events following a decision to admit a patient was explained in Chapter 5.1, 

Activities during an emergency visit, but is further visualised in Figure 14 to show the heart 

coordinators central role in the process. The heart coordinators whereabouts are varying, he or 

she could either be at the heart emergency, or at one of the five clinic wards to get an overview 

of the occupancy at the clinic. The communication with the heart emergency or wards could 

therefore be either by phone or in person. A more thorough description of the different numbered 

steps through the process follows. 

 

Figure 12 Flowchart describing the process of admitting and transferring a patient from the heart emergency to 
wards. 

 



43 

 

 

 

1. A doctor at the heart emergency registers the decision in TC and a blue square icon is 

displayed as a notification by the patient's name. The blue square icon gives the heart 

coordinator a heads-up that a patient needs to be admitted. 

2. The doctor contacts the heart coordinator by phone or in person, to report the patient’s 

condition and which ward is suitable for admission. 

3. The heart coordinator contacts the actual ward’s coordinator, by phone or in person, to 

control occupancy status and locate a free bed. 

4. When the ward coordinator has an available bed, the heart coordinator is notified back. 

5. The heart coordinator register that the bed is available at the ward in TC. A turquoise square 

icon then replaces the previously blue icon by the patient’s name. 

6. The heart coordinator also notifies the heart emergency that a bed has been found, by phone 

or in person. 

7. A nurse from the heart emergency notifies a nurse at the actual ward when the patient is 

ready to be collected. From this moment, the ward has 30 minutes to collect the patient. 

8. A nurse, or two nurses if the patient is bedridden, collects the patient from the heart 

emergency and transports the patient to the assigned bed at the ward 

 

Some incidents were spotted, not related to the patient's condition, which directly delayed the 

process of admission. E.g. failing to report decisions about admission in TC which notifies the 

heart coordinator in advance, busy phone lines and occupied wards. From our interviews, it was 

also discovered that there are some issues related to admitting patients to the clinics wards. 

 

To some extent, staff at the different wards primarily see to their own workload. This results in 

occasional unwillingness to take on new patients at the ward, since treatment of a new patient 

requires extra work and reading up. It is also not uncommon that staff at the wards feel that the 

workload is unevenly divided when e.g. one ward gets several newly admitted patients, while 

other wards might not receive any new ones. 

 

One ward at the clinic, ward 96, does not allow direct admissions from the heart emergency 

ward. This has been decided on an operational level, but sometimes leads to problems in 

practice. It has been observed that one patient, certain to be admitted to ward 96, had to be 

transferred to another ward first from the emergency ward. The patient was then transferred 

again, to ward 96. This extra transfer took 1.5 hour, causing inconvenience for the patient and 

increasing the workload for the ward staff that have to monitor the patient and handle an extra 

patient transfer. 
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Figure 13 Chart presenting mean times from a made decision about 
admission or discharge, until the patient leaves the heart emergency 

 

Figure 14 Chart presenting time from a decision about admission has been made, until the patient leaves the heart 
emergency.  

 



45 

 

 

5.7 Discharge Flow from Wards 

During observations and interviews, frustrations over the lack of unoccupied beds at wards have 

often been noticed. Both from the heart emergency and heart wards of the clinic’s point of view.  

 

The wards aims to discharge patients before lunch time, in order to make room for new patients 

being admitted from the heart emergency. This goal is hard to achieve for the wards that often 

have not finished their medical rounds in time for lunch, so the patients can be discharged. This 

results in patients being discharged around 13:00, or later. The flow of patients arriving at the 

emergency ward is generally high around 11:00, hence the importance of available beds at the 

wards around this time to avoid blockages. 

 

Another issue derived from two cases of patients arriving at the heart emergency, who had been 

discharged earlier the same day from one of the wards at the heart clinic. One of the patients (no. 

18) collapsed at the entry hall, and the other (no. 23) arrived by ambulance just a few hours after 

being sent home. 

5.8 Summary of Results 

The time until contact with a doctor (TtFT) were in some cases long, mostly due to high 

occupancy at the heart emergency ward, which delays a care plan from taking form. Presented in 

Chapter 5.4. 

 

Confusion regarding if test results had arrived made it hard to re-assess the patient. In particular 

during change of shifts, but also when staff, other than those assigned to the patient, read the 

results. Presented in Chapter 5.5. 

 

Several issues occurred when admitting patients to different wards at the heart clinic. Doctors 

failing to report about admissions in TC, occupied wards and unwillingness to take on more 

patients and inconsistencies regarding information about the occupancy. Blockage was 

discovered during lunch time, because patients were not discharged from wards in a timely 

manner, and patients discharged from wards returning to the heart emergency the same day. 

Presented in Chapter 5.6 and 5.7. 
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6 Value Stream Mapping 

To create the value stream map for the current operations at the heart emergency ward, the 

different activities found in Figure 4 were grouped into segments and distinguished as value-

adding or non value-adding. The value stream map and segments found to have potential for 

improvement are presented in this chapter. 

 

A value stream mapping in a healthcare setting should focus on the patient’s experience of the 

process (Womack & Jones, 2003; Chalice, 2007; Wickramasinghe et al., 2014) which has been 

taken into consideration when exploring the data. The scope of the study does not include the 

whole care process from seeking medical care, being admitted, discharged and receiving follow 

up care as mentioned in Chapter 3.6 Limitations. The process under scrutiny, and therefore the 

process included in the VSM is from patients arriving and subsequently leaving the heart 

emergency ward. After analysing the observed activities thoroughly, the VSM took form and the 

result is presented in Figure 17.   

 

VA activities (Table 2, Chapter 2.4) involving direct interaction with patients were grouped into 

activity boxes, also including adjacent activities. Events representing actions taken between the 

activity boxes makes up transport segments, constituting mostly of unavoidable NVA. Highest 

and lowest times observed are specified together with mean times below the activity boxes and 

transport segments. All the activities and transports, with reasons for delays, will be further 

explained in this chapter. 

 

Start 

A patient gets registered upon arrival at the general emergency. 

Solely observed as an activity in TC. 

 

Transport 1 - Time from being registered until arriving at the heart emergency ward. 

Extended times in this segment occurs for patients arriving by ambulance. They are often in 

more serious condition than walk-in patients and are therefore being held at EVA. Since the 

observation does not begin until the patient arrives at the heart emergency ward, it is hard to 

interpret if the times could be altered in anyway. Further investigations are needed to establish 

the procedures. 
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Figure 15 Value stream map of a patient’s visit to the heart emergency at Danderyds 
hospital. Visualised based on observations 
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Activity box 1 - Arrival at the heart emergency ward 

This activity is included to distinguish the break between Transport 1 and 2. There is no 

registration in TC when the patient arrives at the heart emergency, so presented data is merely 

based on observations. By not having any such registration, statistics regarding patients waiting 

times during high flow is hard to establish for the clinic. If patients were registered when 

physically arriving at the heart emergency ward, it would be easier for the heart clinic to keep 

track of the whole process. 

 

Transport 2 - Time from arriving until first assessment. 

This transport has been observed to occur immediately during low flow, or over an hour in times 

of high flow. 

 

Activity box 2 - First assessment 

Vitals are taken via SBAR, and the patient is assessed in accordance with RETTS to receive a 

priority. Normally a PVC is also inserted to prepare for blood sampling and medications. Blood 

samples are sometimes retrieved during this activity on nurses own initiative.   

 

Transport 3 – Time from first assessment to blood sampling 

Blood sampling is performed during the first assessment, if the medical staff is experienced 

enough or if it is very clear that the patient's condition demands testing. Otherwise, testing needs 

to be ordered by a doctor who reads up on the patient and this order communicated to nurses 

who are to perform the sampling. It has been observed that longer times occurs when reporting a 

patient between shifts, or when patients are assessed by inexperienced medical staff. 

 

Activity box 3 - Blood sampling  

The activity includes blood sample retrieval and sending it to an external laboratory. Delays have 

been observed when samples have been forgotten to be sent after retrieval, often connected to 

high patient flow or previously mentioned reporting between shifts. But generally, the activities 

in this box are performed quickly and in a correct manner. 

 

Transport 4 - Time for sample analysis and reading results 

This transport mostly consist of time for analysis at external laboratories, and is therefore not 

under the emergency wards control. The only time that is possible to influence by ward is from 

receiving test results to reading them. Results from our observations showed that delays are due 

to reporting between shifts, high occupancy rate and confusion about whether the test results 

have been received or not. 
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Activity box 4 - Re-assessment of the patient 

The test results are read and a care plan is formed that includes decisions about medication, 

follow-up care, surgery, discharging or admitting the patient to one of the clinic’s wards for 

further care. The re-assessment usually takes a short period of time, since the results from blood 

sample analysis often determines if the patient should be admitted or discharged. 

 

Transport 5 - From decision about discharge or admission to leaving the emergency 

This process differs whether the patient is discharged or admitted. The admission includes more 

activities than discharging, and also constitutes of longer time frames (Chapter 5.6 Transfer of 

admitted patients). One reason for delays is that the decision regarding admission is not 

registered in TC, and therefore not discovered by the heart coordinator or other medical staff. 

This results in obstructions when planning for admission, and longer visit times for patients.  

 

Stop  

When the patient exits the heart emergency ward. 

 

 

To understand how long different parts of the process takes, the time shares are visualised in 

Figure 18. Transport segments account for the longest time shares and NVA activities mostly 

occur here. Our further analysis is therefore focused on optimising the transport segments, with 

resulting findings connected to them. The NVA activities are mostly of the unavoidable kind 

where it is possible to shorten the lead time, but not eliminate the whole activity.  External 

sampling, e.g. X-rays, are excluded in the VSM since the time spent externally cannot be 

influenced by staff at the heart emergency ward and was not observed for the master thesis 

project.  

 

Figure 16 Presenting the share of time for segments in VSM, based on mean times. 
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6.1 Segments with Improvement Potential 

From the different activity boxes and transport segments of the VSM, we focused on the sub-

processes that can be worked with further. As previously mentioned, some parts of an emergency 

visit is beyond the control of the heart emergency ward. After examining the different processes, 

some have been found possible to influence in order to achieve shorter LoS for patients. These 

are Transport segments 1, 3, 4 and 5 (when admitting patients). In Table 5 below, areas where 

improvements can be made are listed, coupled with the part of the VSM in which they are found. 

 

There are also findings related to the process as a whole that cannot be connected to a specific 

part of the VSM. One includes the established fact that patients with yellow priority having the 

longest LoS, due to the troponin testing. Another is when patients are being discharged from the 

heart clinics wards too early, resulting in time consuming and wasteful re-admissions for the 

clinic as a whole. 

 

These aspects have also been coupled with what type of waste they are related to (Table 6, 

Chapter 7), in order to form propositions for changes in routines at the clinic. 

 

 

Transport 1 Activity 

box 1 

Transport 2 Activity 

box 2 

Transport 3 Activity 

box 3 

Transport 4 Activity 

box 4 

Transport 5 

* Ambulance 

patients more 

often exceeds 

4 hour target, 

(Chapter 5.3) 

   * Long time 

until first visit 

by doctor 

(Chapter 5.4) 

 

* Time until 

sampling  

(Connected to 

reporting 

between shifts) 

(Chapter 5.5)  

 * Test results 

not read in time 

(Connected to 

reporting 

between shifts) 

(Chapter 5.5)  

 

* Other than 

assigned staff 

reading test 

results  

(Chapter 5.5) 

 * Admission 

decision not 

reported in TC 

(Chapter 5.6) 

 

* Unwillingness 

to take on more 

patients at wards 

(Chapter 5.6) 

 

*Information 

regarding 

occupancy 

(Chapter 5.6) 

 

*Not discharging 

patients before 

lunch  

(Chapter 5.7) 

 

Table 5 Issues discovered during observations, divided into transport segments of the VSM. 

 



51 

 

 

7 Analysis & Discussion 

In this chapter we present our in-depth analysis of the data collected during this master thesis 

project. The empirical findings and results are discussed, aiming to find explanations and 

possible solutions for problems discovered. Such solutions are also presented in this chapter.  

7.1 Discovered Waste  

The identified problems at the clinic are linked to the different categories of waste presented in 

Chapter 2.5. After comparing waste categories found in our literature study with waste found in 

our case study, an adaptation was performed. This resulted in a merger of the categories 

Overproduction and Over processing, since no distinction could be made between the activities 

interpreted to be part of them. Examples of waste in the less common categories Confusion 

(Jimmerson, 2009) and People (Chalice, 2007), were also found during the master thesis project. 

The seven categories of waste found in this study may serve as a framework when conducting a 

value stream mapping in a similar setting, e.g. another emergency ward. Variations of waste 

from all categories defined in the theory was found during the observations at DS, except for 

Inventory. The discovered waste has been categorised and coupled to the different categories in 

Table 6. 

 

Even though characteristics of waste might differ, the underlying reasons are often similar. As 

mentioned by Chalice (2007), conducting a root cause analysis, in order to reveal the underlying 

reasons, is a crucial step to understand where wasteful activities derives from. The following 

sections consists of spotted underlying reasons, and suggestions on how to improve the 

problems. The process during an emergency visit at DS may not need any redesigning as a 

whole. There are however several sub processes that could be shortened to create better Flow 

(Wickramasinghe et al., 2014).  

 

Routines and standardisations 

Many delays in the process have been observed to coincide with reporting in between shifts. This 

reporting, combined with different ways of conducting work and usage of the IT-system, 

contributes to several of the issues observed at the clinic. 

 

Examples of individuals not following routine procedures, such as making decisions of 

admission in TC, have also been observed to contribute to longer stays at the emergency ward 

for patients. 

 

Most of the issues coincide with high workloads in times of large amount of patients visiting the 

clinic. It is natural that some issues are caused by the extra stress and staff limitations at such 

times. However, the lack of a standardised way of conducting work at the clinic is likely to 

contribute to the extended time and the mistakes being made when in these situations. 
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Waste category 

Waste 

found 

in case 

Detected issues at the heart 

emergency 
Improvement areas  

Transport x 
* Transporting patients from heart 

emergency to wards 

* More clear communication 

* Routines for admission of patients     

Inventory  
* Not experienced during 

observations 
- 

Motion x 
* Heart coordinator physically 

examines ward occupancy 

 * Communicate occupancy rate more 

transparently 

 

Waiting 
x 

* Waiting for test results  * Not part of the clinic's operations 

* Waiting to be visited by a doctor  

* A doctor performs initial triage 

when patients arrive at the 

emergency ward 

* Waiting room, first assessment  

* A doctor performs initial triage 

when patients arrive to the 

emergency ward 

* No available beds at wards 
* Adjust schedule at wards to better 

accommodate patient flow. 

Overproduction 

& Over 

processing 

x 
* Activities performed twice when 

changing shifts 

* More clear communication 

* Routines for reporting performed 

activities, in TC and to staff 

Defects  x 
* Readmission of patients recently 

discharged 

* Pressure to discharge patients. 

Should not be performed prematurely 

since it causes more work for the 

whole clinic. 

Confusion x 

* ECG chart not found 

* Different routines in registering 

activities in TC 

* Routines regarding where to store 

patient information 

* Standardised reporting in TC 

People x 
* Experienced heart coordinators 

without mandate 

* Design PM regarding heart 

coordinators authority 

 

Table 6 Displaying the discovered issues sorted by categories of waste. 
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By standardising the work routines in terms of reporting, and making standardisation easy to 

follow, waste can be reduced in the categories of Transport, Overproduction & Over processing, 

and Confusion. 

 

Changing schedules and roles 

By changing roles for staff working at the heart emergency ward it is possible to avoid some of 

the waste encountered in the study. 

 

Problems related to high occupancy rates at different wards of the clinic obstructs the flow, 

leading to increased waiting times at the emergency wards for patients. The fact that it is difficult 

for wards to discharge patients before lunch contributes to these waiting times. 

If medical staff would start their shifts earlier, medical rounds could be completed before lunch, 

leading to patients being discharged from wards before new ones arrive from the emergency 

ward. Pull is then achieved since the healthcare is adapted to patient visit rate (Inozu et al., 2012; 

Black & Miller, 2008). 

  

Another change that could reduce waste related to waiting times is to assign a medical doctor to 

perform initial triage, when patients arrive at the emergency ward. By having a doctor dedicated 

to this task, TtFT could be reduced. This has proven to be an effective method as presented in the 

study by Subash et al. (2004) where an implementation of team lead triage, consisting of a doctor 

and nurse instead of the ordinary nurse triage, lead to decreased TtFT. Decreased TtFT would 

also improve patient safety, in accordance with the study of correlations between waiting times 

and mortality conducted by Guttmann et al. (2011). Currently, the standby cardiologist does the 

initial triage when possible, which is often not the case during high patient flow. We also 

anticipate that a quick initial assessment may decrease the time taken for sampling, since the 

triaging doctor can order this directly, leading to shorter LoS. 

 

Heart coordinators 

The heart coordinators working at the clinic are often skilled nurses with intimate knowledge 

about patients and what treatment they will receive. They do however have mandate limitations, 

e.g. regarding what ward a patient should be admitted to. PM’s that clearly states what mandate 

the heart coordinators have should be formed, to avoid conflicts. 

 

Heart coordinators have also been observed to have a large amount of motion-related waste in 

their operations. To get an overview of the occupancy at the different wards of the clinic, heart 

coordinators need to physically examine them. Since the wards are spread over several levels of 

the hospital's buildings, this is very time consuming work. By visualising and communicating the 

occupancy at wards, it is possible to achieve great improvements regarding waste occurring 

when coordinators physically move around the clinic. This is in line with the explanation done 

by Lillrank (2003) on how more qualified information flows are correlated to improvement of 

processes in healthcare. 
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Ward that does not allow direct admissions 

Staff at the heart emergency ward are not allowed to admit patients directly to ward 96 at the 

clinic. Observations shows on one occasion that this causes waste related to transport, Over 

processing & Overproduction, Waiting and to some extent People. Even if ward 96 has very 

strict guidelines regarding what type of patients to take on (chronic and complicated heart 

failure), we find it wasteful to not allow direct admittance. Especially if the patient is bound to be 

re-transferred to ward 96, shortly after being transferred to another ward at the clinic from the 

emergency. Our suggestion is to form clear and fool-proof guidelines over which patients qualify 

for admission at the ward. These guidelines should regard patient safety and status, without 

compromising efficient procedures. 

7.2 The 4 Hour Target 

The charts in section 5.1.2 shows that the majority of observed patients finish their visit at the 

emergency ward within the 4 hour target. The observations have been broken down into several 

different aspects we deem to have influenced the time elapsed for the emergency visit. In the 

following sections we will discuss the possible underlying reasons why patients observed at the 

heart emergency of DS have not successfully made the 4 hour target. 

 

Time of Arrival 

When investigating the share of observed patients that did not meet the 4 hour target, divided 

into different arrival times, the majority arrived during the hours of 10:00 to 15:00. It has been 

deducted that this is mainly due to the emergency receiving most patients arriving during these 

hours. When the amount of patients increase, so does stress and heavy workloads for the clinic 

staff. Having several acute activities that needs to be performed, before carrying on with patients 

of less priority, makes the LoS for some patients longer. 

 

Priority 

When the total visit time was analysed in regards to patient priority, patients with the longest 

mean time were those with yellow priority. In fact, every patient that was observed to exceed the 

4 hour target had yellow priority. 

 

There are several reasons behind these results. The most contributing factor is the troponin 

sampling, very common for patients showing symptoms typically associated with yellow 

priority, e.g. chest pains. The minimal time for sampling and analysis of the tests is circa 1 hour 

and 45 minutes, which makes up around half of the 4 hour target.  

 

The lower mean times for patients with green and orange priority can partly be explained by lack 

of troponin sampling. Orange patients being transferred to intensive care wards due to their acute 

condition, or green patients being discharged for further care at other institutions, also 

contributes to the shorter LoS for such patients. 
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Discharge or Transfer to Ward 

Figure 15 illustrates the different mean times for ending an emergency visit by either discharge 

or admission of patients. As can be seen, the mean time from a decision regarding admission or 

discharge, to when patients leave the emergency ward, is significantly lower in the case of 

discharge. 

 

When discharging a patient the only activities needed to be performed are often removal of the 

PVC and informing the patient of follow-up care or which care institution will follow the visit. In 

the case of admission, several time consuming activities needs to be performed as shown in 

Figure 14. It is therefore crucial that the doctor at the heart emergency reports the decision of 

admission as soon as it has been reached, to give the heart coordinator the best circumstances for 

finding a vacant bed. This is not always the case, as mentioned in Chapter 5.6 Transfer of 

admitted patients. We deem that it is possible to reduce LoS by forming routines regarding how 

to properly communicate that a decision has been made regarding patient admission.  

 

Measuring the 4 Hour Target 

As can be seen in 5.1.3, patients arriving via ambulance transports are registered at the heart 

emergency ledger some time before they physically arrive at the ward. 

It has been found through interviews that this time period is included in the 4 hour target the 

clinic is working towards. In case of a visit taking more than 4 hours, the clinic is held 

responsible for the prolonged times.  

 

This makes us question how well suited the 4 hour target is for measuring operational 

performance, since it does not allow the staff to fully utilise the time when the patient has been 

registered and designated to the clinic. Since the time from registration to arrival is a factor that 

the clinic cannot control, it is not reasonable that it is part of the operational goals of the clinic. 

When counting the physical time at the clinic during our observations, only one patient (12.5% 

of ambulance patients) actually exceeds the 4 hour target. This in contrast to four patients (50% 

of ambulance patients), when considering time from registration to the end of an emergency 

visit. 

 

On the other hand, it is not reasonable to only count the physical time at the clinic either, since 

an emergency visit is complex. Patients arriving by ambulance are forwarded through EVA 

where some care giving activities are performed, including inserting a PVC and blood sampling. 

In such cases the heart emergency would obtain a “head start” on the time for visits since some 

activities have already been performed.  

 

The pressure of meeting a time target can result in malpractice (Orr, 2008), it is therefore 

important to conduct treatments safely and accurate despite the 4 hour target. As Freeman (2010) 

argues, other initiatives can improve the care for patients even more than time targets, such as 

opening of a minor injury unit. 
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7.3 Recommendations 

A mapping of all the activities during a visit to the heart emergency was made during the master 

thesis project, which lead to a mapping of the current value stream. Issues have been presented in 

this paper, together with suggested solutions. The solutions are summarised in Chapter 8, and 

have been delivered to key informants at the case clinic. These key informants are influential and 

can affect operations at the case clinic. 

 

It is recommended to create a future state VSM, but deemed to demand a greater time scope than 

the master thesis project allows. Our further recommendation to the heart clinic at DS is 

therefore to use our suggested solutions to create a future state VSM with new routines. These 

routines should be launched as pilot projects, and the times of the new processes should be noted 

before implementing any permanent changes. 

 

Future studies at the case clinic should focus on observing patients from the moment they are 

being registered in the acute ledger, until they arrive at the different emergency wards of DS. 

This process is somewhat unclear, and long times before physically arriving at the emergency 

ward were noted for ambulance patients. The observations should consider both walk-in and 

ambulance patients, since their arrival procedure often differs significantly. 

 

Data collected in this master thesis is based on observing 25 patients, revealing which sub 

processes should be under focus during an emergency visit. This could serve as a framework for 

creating larger statistical data collections for the sub processes of interest, since it indicates what 

is valuable to measure. Our study could also serve as a framework for future studies performed at 

similar emergency departments. 

 

It has also come to our knowledge that measuring the 4 hour target is complex. The start and end 

point of the measuring is not obvious to define. Time consuming medical procedures are done 

which shortens the overall care process for the patient, but entails a longer stay at the emergency 

ward. Is LoS the right KPI to use, or should some other values like the number of valuable 

medical procedures conducted be incorporated when political targets are set? The value of care 

should primarily be defined from a patient's point of view, which could be compromised when 

solely focusing on time targets as argued by Orr (2008). How to balance the value of care and 

time targets is a delicate matter and should therefore be subject for further studies. 
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8 Conclusions 

In this chapter we present the concluding answers to our research questions in a perspicuous 

way, based on the findings of our study. The conclusions are the product of the results, analysis 

and discussion brought together. For a good overview the disposition of the chapter follows the 

different research questions. 

 

Q1) What activities are involved when visiting the emergency ward at the heart clinic at DS? 

 

This question was mainly explored during patient observations performed in the master thesis 

project. When following these patients, all activities were identified and mapped in Figure 4. 

These activities were further incorporated into a value stream map (Chapter 7 Analysis & 

Discussion), to answer the second research question; 

 

Q2) Which of these activities are adding value and which are not adding value? 

 

In this value stream map all activities during an emergency visit were analysed and grouped as to 

distinguish which were value adding, and which were not. In Figure 17 the value stream map for 

the case clinic is visualised. The highest or lowest values of time observed can be found in 

Appendix F. The mapping shows that activity boxes, mainly including patient contact, to a large 

extent constitutes of value adding activities. Most aspects that were non-value adding were found 

during time between activity boxes, called transport segments.  

 

When examining non value-adding activities, their underlying reasons and different options on 

how to change them were explored through a root cause analysis. Notably, many issues have 

been observed in connection to shift changes and the routines and reporting between staff in 

these situations. Suggestions for operational changes at the case clinic are therefore to a large 

extent related to routines and work processes that can be standardized. The outcome is mainly 

presented in Chapter 7 Analysis and Discussion, and was used to answer our last research 

question: 

 

Q3) How can the activities be altered to achieve a more efficient patient flow at the case clinic? 

 

The majority of activities identified as non-value adding, or containing substantial amounts of 

waste, were related to routines and compliance to them. This non-compliance often leads to 

information not being properly communicated, which causes errors in the caregiving process. 

This prolongs the length of stay for patients, and obstructs the patient flow at the clinic. Our 

main suggestion for alteration is therefore for the clinic to see to that routines are formed and 

made easy to follow. If the routines are followed, regardless of which individuals of the staff are 

working or how many patients are currently at the emergency ward, great improvements in 

patient flow and length of stay for patients can be achieved. Another recommendation is to 

assign a medical doctor, or a team consisting of a medical doctor and nurse, that performs initial 

triage. This would have a positive effect on time to first treatment as well as length of stay. 
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Appendices  

Appendix A - List of Data Collection Activities 

 

Key informant interviews 

The key informant group consisted of the authors, two chief physicians specialised in emergency 

care and patient flow at the clinic, the clinics head of operational control and our contact person 

at CIF. 

The interviews were performed at Danderyds Sjukhus, each approximately one hour long. Key 

informant interviews were performed on the following dates: 

 

2015-02-05 

2015-02-17 

2015-03-19 

2015-04-27 

2015-05-11 

 

Interviews 

Interviews for use in the study were performed the following dates: 

 

2015-02-24 Unstructured interview with coordinator at ward 94. 

2015-03-02 Unstructured interview with heart-coordinator A. 

2015-03-09 Unstructured interview with heart-coordinator B. 

 

2015-02-12 Head nurse, ward 90. Semi structured interview regarding general patient flow and 

admission processes, special focus on the digital board being used in a pilot study at the clinic. 

 

2015-04-08 Head of operations, heart clinic emergency ward. Semi structured interview 

regarding our observations and general operations at the heart clinic. 

 

2015-04-29 Head nurse of the heart clinics emergency ward. Semi structured interview regarding 

our observations, and general operations at the heart clinic. 

 

General observations 

Observations performed during the pre-study to gain understanding regarding the working 

environment at the heart clinic and its employees. 

 

2015-01-21 Heart emergency ward 

2015-01-26 Ward 94 - Myocardial infarction, chest pain 
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2015-01-28 Ward 70 - Intensive heart care 

2015-01-29 Ward 96 - Chronic and complicated heart failure 

2015-01-30 Ward 97 - Heart failure 

2015-02-02 Ward 90 - Arrhythmia, fainting, low grade heart failure, chest pain 

 

Patient observations 

Following patients through an emergency visit to acquire data for the VSM performed in the 

study. More detailed information can be found separately in Appendix B. Observation were 

performed during following dates: 

2015-03-05 

2015-03-06 

2015-03-11 

2015-03-17 

2015-03-23 

2015-03-24 

2015-03-25 

2015-03-26 

2015-03-27 

 

Other 

Listed below are the collection activities not connected to the previous categories. 

 

2015-02-03 Workshop 

The master thesis project was presented to representatives from clinic management, the CIF-

team working at the clinic and staff members including nurses and physicians. 

 

2015-02-25 Meeting regarding digital board 

Meeting with hospital staff, consisting of nurses, head nurses, IT-managers. Discussing the 

functionality and possible enhancements of the digital board, with focus on admissions, 

discharges and patient flow. 

 

2015-04-13 Workshop 

Half-time report for the master thesis project at DS. Representatives similar to previously 

mentioned meeting attended, where preliminary findings and additional information were 

presented and discussed.  
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Appendix B - Template for Semi Structured Interview 

Vad föranledde öppnandet av hjärtakuten? 
- Vilka förändringar ville ni uppnå? 

 

Hur lång tid s det från idé till verklighet när ni öppnade hjärtakuten? 

 

Hur tycker du att arbetet har förändrats sedan hjärtakuten öppnade?  
- Infriar hjärtakuten förväntningarna ni hade på den? 

- Har det skett några förbättringar? 

 

Tycker du att kliniken fyller sitt syfte? 

 

Hur sätts prio? 
Vi har förstått att det kan sättas direkt på vitalparametrar samt via RETTS-triagering. Finns det övriga sätt? 

 

Arbetsuppgifter/rutiner 
Hur tycker du generellt sett att rutinmässigt arbete fungerar på hjärtakuten? 
Finns det någonting som du upplever fungerar mindre bra? 

 

Det är mycket personal som roterar på hjärtakuten, och det verkar vara olika människor som jobbar med varandra från vecka 

till vecka: 
- Upplever du att rutiner ändå kan följas? 

 

Inläggningsbeslut. 
Hur tycker du att inläggningsprocessen fungerar? 

- Koordinatorns roll? 

- Datasystemet för att visa på inläggning? (inläggningsbeslut etc.) 

- Hur man får information om platsläget? 

 

Finns det någonting som du vill förändra med inläggningsprocessen och hur den är utformad? 

 

För verifiering: 
Flödeskarta 
VSM:en 
Tycker du att dessa speglar verkligheten på ett bra sätt? Finns det något att tillägga/inte lägga så mycket vikt på? 

 

Excel 
Vi har samlat en del tider i vår data, finns det någon tid som du tycker är avgörande/extra intressant att titta närmre på? (Typ 

Kpier) 

 

Vi har mkt fokus på 4h-målet, med olika uppdelningar som exempelvis map prio. Även på tid till första besöket med 

vårdpersonal, exempelvis tid till första kontakt med SSK/Läkare. Tycker du att dessa mått är relevanta? 

 

Också förknippat med 4h-målet, vi har märkt att ambulanspatienter ibland registrerats långt innan de anländer till hjärtakuten. 

Vet du om dom ibland registreras i akutliggaren på väg in med ambulansen? 
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Appendix C – Raw Data from Observations 
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Appendix D – SBAR 

Example of the communication model SBAR; Situation, Background, Assessment, 

Recommendation. The SBAR model is a communication model used to ensure proper 

information transfer between a patient and the medical staff. 



69 

 

Appendix E – RETTS 

Example of Rapid Emergency Triage and Treatment System (RETTS), used during triage. 

Instructions is for triage during chest pain. 
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Appendix F – VSM Table 

 

 

 

 
Transport 1 

 

Från registrerad i akutliggaren till ankomst hjärtakuten 

 

Hi: 50 Samma tid för två patienter, båda är ambulanspatienter som legat på EVA. 

Den ena sker under natten och är centraltriagerad. 

 

Lo: 0 Gående patienter dyker ofta upp i akutliggaren samtidigt eller precis innan de 

anländer akuten. 

Mean: 14 

 

Aktivitet 1  

Arrival 

Inget värde angivet, motsvarar händelsen när patient anländer till hjärtakuten. 

Aktiviteten är med för att visa skillnaderna på registrering i akutliggaren till fysisk 

ankomst på hjärtakuten för patienten. 
- 

 

 

 

Transport 2 

 

Från ankomst på hjärtakuten till första bedömning (nattpatienter utslutna 

eftersom de centraltriageras) 

 

Hi: 78 Patient med yrsel, kommer precis i samma minut som flödet stoppas. 4 

patienter sitter redan i väntrummet och väntar på tillsyn. Gående patient. 

 

Lo: 0 När det är lugnt på akuten så tas patienter om hand på en gång, får en 

övervakningsplats, kopplas upp och börjar utvärderas. 

Mean: 15 

 

Aktivitet 2 

First assessment 

Första bedömning av patient mha SBAR, RETTS. EKG tas och PVK sätts. 

 

Hi: 21 Triageras av SSK, ingen anmärkningsvärd tid enligt vår bedömning 

 

Lo: 9 I regel så går detta väldigt snabbt och många patienter ligger runt mean-värdet 

på 15 min, inga konstigheter. 

 

Mean: 15 

 

 

 

 

Transport 3 

Från första bedömning (vitalparametrar inkrivna i TC) till provtagning utförs 

 

Hi: 95 Överrapporteringsproblem, SSK 1 går på lunch, lämnar över till SSK 2 (som blir 

helt ensam under lunch).  SSK 2 blir avbruten. SSK 2 lämnar över till SSK 3 när denne 

är tillbaka från lunch, som glömmer av proverna. Etiketter läggs vid dator. SSK 1 tar 

proverna till slut. 1,5 h går till spillo. 

 

Lo: -18 Negativt värde eftersom provtagning ibland görs i samband med första 

bedömningen. Prover skickas iväg redan innan SSK uppdaterar vitalparametrarna i 

takecare 

Mean: 25 

Aktivitet 3 

Blood sampling 

Blodprover tas och skickas 

 

Hi: 34 Erfaren SSK blir störd 4 gånger när denne registrerar vitalparametrar, vilket 

gör att blodproverna inte skickas på en gång 

 

Lo: 3 I många fall går det väldigt snabbt att ta proverna när PVK är satt 

Mean: 14 
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Transport 4 

Från att prover skickats till att resultat ankommet och läst 

 

Hi: 126 Denna dag tar det allmänt väldigt lång tid för labbet. Patienten testades, 

förutom för bas och trop, för thyroid. 

 

Lo: 47 Endast bas och trop testades. Provsvaren kom snabbt, och tittades på 3 

minuter efter dom hade kommit. 

Mean: 94 

Aktivitet 4 

Re-assessment 

Läser provsvar och bedömer åtgärd för patient, medicinering, utskrivning, 

inläggning 

 

Hi: 156 Får penicillin, patient lider av demens och det är oklart om denne ska få åka 

hem eller någonstans med mer uppsikt. Läkare konsulterar nattjouren. Ligger kvar 

under natt och geriartriken hämtar på morgon. 

 

Lo: 0 Preliminärbedömning har gjorts innan, väntade bara på en bekräftelse i 

provsvaren. 

Mean: 16 

 

 
Transport 5 

Discharge 

Från att beslut om hemgång har tagits till att patient lämnar akuten 

 

Hi: 55 Denna patient skulle ha transport hem med samtrans. Vårdsamordnare 

försökte kontaktas för att fixa detta. Samtrans tog 36 minuter på sig att hämta. Å 

andra sidan rullades patienten ut i korridoren så att plats frigjordes så fort 

bokningen var gjord. 

 

Lo: 2 Vid hemgång kan det gå väldigt snabbt med korta kommunikationsvägar. PVK 

dras ut på en gång och patient går ut genom dörren 

Mean: 16 

 

Transport 5 

Admission 

Från att beslut om inläggning har tagits, till att patient lämnar akuten 

 

Hi: 93 Läkare gör ej inläggningsbeslut i TC och detta undgår övrig personal. 

 

Lo: 8 Patienten rullas ut till exit lounge 

Mean: 55 

 

 

 

 

 

 

 

 

 

 

 

 


