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Executive Summary 

The cost and demand for healthcare services are increasing each year, and some precautions need to be 

taken for the future reliability of affordable and accessible healthcare services by hospitals. Since 

hospitals need to provide service to more patients in a shorter period with lower cost, the critical resources 

must be used efficiently and adequately.  

Improving healthcare processes is possible by applying the Business Process Redesign (BPR) in the 

healthcare domain. There are some examples in the literature about the use of BPR for healthcare service 

providers such as the article of Jansen-Vullers and Reijers (2005). There are articles about the critical 

steps of BPR method, the important elements in a BPR initiative and the applicable best practices in the 

healthcare domain.  

In most of domains, the system is customer centric and customers get what they want. In the healthcare 

domain, the treatment (health) of the patients is important than what the patients exactly want. Since the 

approach of healthcare service providers towards the patients is different from the approach of other 

domains to their customers. The difference in the healthcare domain from the other domains increases the 

interest about BPR practices for the healthcare domain. This thesis project focuses on BPR in the 

healthcare domain. The project slits up to two parts. The first part is the analysis of the current BPR 

related methods used in practice by consultancy firms and the second part is a case study at a hospital.  

The following research question is formed to set the aim of the first part of the project: 

  

 

Initially, a short literature search was performed to obtain the basic knowledge about the BPR methods 

used in the healthcare domain. Then, a base for a filed survey was created with this knowledge. The “BPR 

Framework” and the “Evaluation Framework” were found in the literature to prepare the field survey. The 

aim of the field survey was to learn the BPR related methods used in practice by different consultancy 

firms in the healthcare domain. 

Five consultancy companies participated to the field survey with different BPR related methods. The 

methods of these firms were learned by interviews. Then, the interview results were analyzed by 

comparing the methods among each other. The steps of these methods were mapped to the stages of the 

“Stage-Activity (S-A) Framework”. Thus, similarities and differences of methods can be seen.  

The analysis of the methods reveals that on the bases, all the methods were similar. Firms start their 

methods by analyzing the client and finding a target process. Then, they collect data about the process, 

analyze the collected information and create redesign solutions for the client. None of the analyzed 

methods was specific for the healthcare domain but they were used in the healthcare domain. This was an 

interesting fact for the field survey. All the methods aim on improving the cost and the time dimensions. 

The focus of the methods varies but the biggest difference was in the technology aspect. Only one firm 

uses the technology aspect as the focus of the method and three of the participant firms do not even focus 

on technology. 

Finally, the steps of the methods were compared according to people involvement, activities done, 

techniques and tools. The people from management were involved usually in the initial stages and the 

employees were the most active group for the support in different stages. Most of the similarities were 

found in the steps related to the diagnose and the redesign stages of the S-A Framework. The methods 

agreed on most of the actions done during these stages. In all the stages a weakness on making activities 

related to information systems were observed. The most applied techniques were interviews and 

What are the properties of the existing holistic process redesign methods in use by consultancy 

firms that can assist healthcare practitioners in developing process alternatives? 
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workshops. There was not a high similarity among the used tools for different stages. It was interesting 

that one of the firms had a specific tool for their method. In general, these methods were similar on their 

bases but the differences in their aims and focuses generate the differences. Even if they are not specific 

for the healthcare domain, they proved their success in this domain in different projects. 

After answering the first research question, the second section of the project can be explained. A case 

study is used in the second section of the project to answer the following research question: 

 

 

The case study was conducted in the endoscopy section of Gastroenterology and Hematology (MDL) 

department of Maastricht University Medical Center. The focus of the case study was on creating 

redesign scenarios with the help of „best practices‟. Then, the impact of „best practices‟ can be evaluated 

according to the “Method Evaluation Model”.  

The patients who needed endoscopy were analyzed for the redesign. First, the required data about the 

endoscopy process was collected from the information system, from healthcare practitioners attending to 

the process and by following the workflow of the patients. 

The assessment of the collected data revealed some problematic parts of the process. These areas were 

related to long waiting times, delays of some tasks, long duration for some minor tasks, unwanted task 

executions with respect to delays and inadequate human resources, limited capacity and increasing 

number of endoscopy requests in each following year.  

According to the analysis and the desire of the physicians, different redesign scenarios were created to 

solve most of the determined problems. Five different redesign scenarios were generated and they were 

evaluated with respect to some key performance indicators (KPI) discussed with the endoscopy 

physicians. These KPIs were utilization of the human resources, change in profit, waiting times of 

patients, access times of patients, the customer satisfaction, the human resource satisfaction and flexible 

use of human resources. These redesign scenarios are summarized below;  

[1] Annadal (a section of MDL in a different geographical location) was reorganized to serve more 

patients in a year. In the light of some best practices, this scenario allow to serve more patients by 

making changes in the assignment of human resources and having extra working hours or extra 

resources. The evaluation showed a positive improvement in the cost, time and flexibility 

dimensions. The quality dimension remained unchanged. 

[2] A private daycare unit for endoscopy was added to decrease the throughput time of patients and 

serving more patients in a year. For this scenario, extra human resources were added, 

involvement of other sections of the hospital was decreased, the sequence of some tasks was 

changed and more control was given to some resources. The evaluation showed a positive 

improvement in the cost, time, quality and flexibility dimensions. 

[3] A special process for colonoscopy and gastroscopy patients was created so in case of a long 

waiting list for these procedures, this scenario can be used. For this scenario, flexible assignment 

of resources and specific order types were used. This idea was taken from another hospital. 

According to the evaluation, the cost and time dimensions showed improvement but the quality 

dimension had a negative effect, while the flexibility dimension stayed unchanged. 

[4] The sub-process of arranging appointments was rearranged to use the existing human resources in 

a more effective way. For the redesign, a task slits up to smaller tasks, two locations for similar 

task are integrated, and some control changes are made. The evaluation showed that the scenario 

What is the impact of ‘best practices’ for performance improvement in hospitals? 
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had a positive effect on the cost dimension and a negative effect on the quality dimension. For the 

time and flexibility, the effect remained unchanged. 

[5] The last scenario was the creation of a website for informing and arranging appointments for 

patients. This way, some tasks can be automated and the workload of some human resources can 

be minimized. Integrating a web technology, control relocation for information transfer, order 

assignment for arranging appointments and task automation for getting appointments online were 

necessary to apply the scenario. The evaluation showed the improvement in all the four 

dimensions. 

After creating the redesign scenarios, a short questionnaire was given to people who were involved in the 

execution of the method to evaluate the redesign practice according to the "Method Evaluation Model”. 

The results of the evaluation showed that the method was found useful and applicable by the healthcare 

practitioners. In addition, the lack of a simulation model for the evaluation of redesign scenarios found as 

a weakness for not having more quantitative results of scenarios. In general, the method gained positive 

remarks during the evaluation. 

The report had contributions to general science in a number of ways. The field survey revealed the 

similarities and differences among the BPR related methods used in the healthcare domain. The second 

contribution was the evaluation of „best practices‟ according to the “Method Evaluation Model”. The case 

study also revealed the applicable „best practices‟ in a hospital.   

The future researches can focus on elaboration of the field survey and according to the results of the field 

survey; a specific method for the healthcare domain can be developed. A second possibility for a future 

work can be; widen the case study by using simulation and including more departments related to the 

endoscopy patients. If the created redesigns in the widened case study can be implemented, the actual 

results can be used for evaluation of the redesign practice. 
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Abbreviations  

AIO: Assistant Physician 

BPM: Business process management 

BPR: Business process redesign (reengineering)  

CSF: Critical success factor 

EA: Endoscopy Annadal 

ES: Endoscopy at azM  

GP: General Practitioner 

IS: Information system 

MUMC: Maastricht University Medical Center (also referred to as azM) 
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1. Introduction 
This is the thesis report for completing the master program of BIS. The report composed of two parts, the 

first part is the field survey and the analysis of the findings and the second part is a cases study. The 

introduction provides information about the problem definition, purpose & scope of the research project, 

research question and general methodology used in the project. Additionally, the outline of the whole 

report is given. 

1.1 Problem Definition and Background Information 
Healthcare institutions are facing increasing pressure to improve their performance in terms of cost, time, 

quality and flexibility. In Europe, around 15% of the population at 2005 was over 65 years old. According 

to the estimations, it will increase 30% until 2060 (1). The aging population will cause a direct effect on 

the healthcare expenses by increasing number of healthcare needs per person (because of long life 

expectancy and increased elder population). The redesign of business processes can contribute a lot to the 

performance objectives such as the cost of service and duration of service. However, a Business Process 

Redesign initiative is a difficult, twofold challenge (2). It is a technical challenge in the sense that the 

development of a process redesign that dramatically improves the current design is difficult. Moreover, it 

is a socio-cultural challenge, resulting from the typically severe organizational effects on the involved 

individuals. Therefore, it is not surprising that, in the absence of an adequate methodological support, 

many business process redesign projects in the healthcare domain fail or at least do not deliver the 

intended results (3). 

In 1997, Kettinger, Teng and Guha (4) investigated the BPR methods that were available in the industry 

at that moment in time. This field survey shows that highly intuitive methods have gained widespread use 

in defining and analyzing new process alternatives.  

Many companies and healthcare organizations inspired by management philosophies, like Business 

Process Reengineering, Total Quality Management, Lean Management and Six Sigma, have embraced the 

applications of BPR methods without exception. In addition, many scientists have become interested in 

these management philosophies and their accompanying methods. Many papers have appeared that 

advertise with successful systematic approaches, suggesting a complete coverage of socio-cultural and 

technical challenges (2). However, a more thorough examination of these studies typically reveals that at 

best they address several socio-cultural challenges (5). An actionable definition statement of a critical 

success factor as top management support is usually absent (5). The same holds for the technical guidance 

on how to get from the AS-IS to the TO-BE situation. Reports restrict themselves to give descriptions of 

the AS-IS situation and the implementation results of the redesign. Consequently, the technical heart of a 

BPR initiative remains a black box.  

The majority of the methods in the scientific domain still provide limited support in facing the challenges 

of a BPR initiative. Especially, the methodological support in how to get from the AS-IS to the TO-BE 

situation and in-depth insights in critical success factors are scarce and fragmented.  

Not surprisingly, highly intuitive methods are also still widely used in practice (6) (7). Typically, these 

methods make use of brainstorm sessions where redesign options are discussed by practitioners. These 

practitioners must rely almost on their own experience and their intuitions to come up with new redesign 

Chapter 1 
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ideas. In consequence, these methods are at a high risk to lead to biased choices or even the negligence of 

interesting redesign options (7). 

In conclusion, there is still a great need for a systematic approach that supports healthcare practitioners in 

developing new process alternatives. As a starting point, it is important to gain insights into the limited 

number of mature business process redesign methods that are currently available and their strengths and 

weaknesses. 

1.2 Purpose of the Project 
The thesis has two purposes. The first purpose is to find and to analyze existing BPR related methods in 

use by consultancy firms that may assist healthcare practitioners in redesigning their business processes. 

The consultancy firms were chosen as the source because the methods actively in use are performed to the 

organizations by consultancy firms. The methods of consultancy firms can reveal the successful and 

popular BPR methods. The second purpose is to evaluate the redesign initiative made by using best 

practices in the articles of Reijers et al. (2005) and Netjes et al. (2010) for a healthcare service 

organization. 

1.2.1 Research Scope 

In the first part of the project, the scope is limited to the analysis of the existing BPR methods of 

consultancy firms that is able to support healthcare practitioners in developing new process alternatives 

that considerably outperform the performance of the current process. The redesign method focuses on 

improving interdepartmental and interorganizational order-fulfillment processes are in the scope of the 

field survey. The investigated methods should be generic methods that are used in healthcare 

organizations or the methods can be specific to the healthcare domain. 

The research scope is further delineated by limiting the attention to a certain category of BPR methods. 

The focus of this research project is on finding so-called the holistic (multidimensional) methods. This 

means, the methods should focus on improving or redesigning the current processes by considering 

different elements such as the customer, information and technology. The „Business Process Redesign 

Framework‟ as shown in Figure 1 can be used to recognize holistic methods. It provides an overview of 

different process elements in a BPR project. 

 

Figure 1: Business Process Redesign Framework (8) 

The six elements of the BPR framework are explained below. 

 The internal and external customers of the business process, 
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 The products (or services) generated by the business process, 

 The business process with two views: 

o The operation view: how is a workflow operation implemented? (number of tasks in a 

job, relative size of tasks, nature of tasks, degree of customization), 

o The behavioral view: when is a workflow executed? (sequencing of tasks, task 

consolidation, scheduling of jobs, etc), 

 The participants in the business process considering: 

o The organization structure (elements: roles, users, groups, departments, etc.), 

o The organization population (individuals: agents which can have tasks assigned for 

execution and relationship between them), 

 The information that the business process uses or creates, 

 The technology that the business process uses, 

 The external environment other than the customers 

All these process elements are associated with each other and should be considered simultaneously. These 

elements give a multidimensional perspective and help the BPR effort to have influence on more than one 

dimension of the target business process. 

The reason of selecting this framework is the former evaluation of the BPR framework and the 

recognition and supporting of it by the community of BPR practitioners in a case study (9). The discussed 

BPR elements were found to be relevant and they should be addressed in a BPR effort (some adjustments 

had been made to Figure 1 later in the literature about the relative importance of the elements) (9). In 

addition, the existing methods are summarized according to these elements. 

A holistic method should have different performance criteria (4) (10). The devil‟s quadrangle was seen in 

the BPR literature (8) and its dimensions are indicated as suitable for measuring the performance of the 

workflows (10). The evaluation framework (devil‟s quadrangle), as discussed by Jansen-Vullers, 

Kleingeld and Netjes (2008), is shown in Figure 2. 

 

Figure 2: Evaluation framework 

The evaluation framework distinguishes five process performance dimensions:   

 Time  

 Cost  

 Internal quality: the quality from the perspective of the employee working in the process 

 External quality: the quality from the perspective of the client / patient 

 Flexibility: the ability to react to several different types of changes 
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As depicted in the devil‟s quadrangle of the evaluation framework, there are typically difficult trades-offs 

between the different process performance dimensions. Redesign criteria may improve the performance in 

one dimension and, at the same time, it can worsen the performance in another dimension. Therefore, the 

different process performance dimensions must be taken into account at the same time while redesigning 

a business process. In general, the given performance dimensions and the business process redesign 

framework elements are used to analyze the existing methods of the consultancy firms. 

For the second part of the project, the scope is limited with the use of „best practices‟ for creating redesign 

alternatives. The „best practices‟ are mentioned in each article of Reijers et al. and Netjes et al. (8) (11). 

The second article focuses on the use of „best practices‟ in the healthcare domain.  

After the application of the best practices in the case study, the research aims to evaluate the success of 

the redesign practice with the Method Evaluation Model (MEM) of Moody (2003) (12). The five success 

criteria within the scope of case study are explained below: 

 Actual efficiency: The effort required to apply a method 

 Actual effectiveness: The degree to which a method achieves its objectives 

 Perceived ease of use: The degree which a person believes that using a particular method would 

be free of effort 

 Perceived usefulness: The degree to which a person believes that a particular method will be 

effective in achieving its intended objectives 

 Intention to use: The extent to which a person intent to use a particular method 

This part of the report is limited with the redesign of the current process and its evaluation but the 

implementation of the redesign alternatives is not in the scope of the project. 

1.2.2 Research Questions 

There are two main research questions for the project, and they are: 

1. What are the properties of the existing holistic process redesign methods in use by consultancy 

firms that can assist healthcare practitioners in developing process alternatives? 

2. What is the impact of ‘best practices’ for performance improvement in hospitals? 

In order to answer these two questions, several sub-questions need to be answered. 

1. What are the existing holistic BPR methods? 

2. What are the similarities and differences of these methods? 

3. Can the best practices be successfully applied in the healthcare domain and achieve 

improvements? 

4. How can the application of best practices be evaluated?  

The first two questions are formed to help answering the first research question. The third and fourth sub-

questions are formed to answer the second research question 

1.3 Methodology 
The project splits up to two sections for answering each research question. The first section includes the 

exploration and method analysis phases. This section aims to answer the first research question of the 

project. The second section is the case study. It aims to apply process redesign in a hospital in order to see 

the effects of „best practices‟, which will be the answer of the second research question. 

The plan of the whole project can be seen in Figure 3. 
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Figure 3: Planning of the Project 

1.3.1 Exploration 

The existing methods are helpful in the enhancement of a BPR method. These methods can be found 

through the literature search and from the experts in the domain. In this research, primarily, the literature 

is searched for the BPR related methods and frameworks. Thus, the base knowledge about the BPR 

methods can be formed. Then, the experts from the BPR field are gotten in contact with and interviewed 

for the information of methods that are actively used. There are some reasons to select consultancy firms 

for a field survey. The consultancy firms are at the forefront of developing mature BPR methods. This is 

their business, and they work in a competitive market to be ahead of their competitors. The economical 

concerns induce them to use innovative and successful methods that will fulfill the needs of their clients. 

The data collection technique from the chosen consultancy firms are formed with respect to the findings 

in the literature. Otherwise, the interview results may not focus on the similar aspects. 

1.3.2 Method Analysis 

The method analysis phase includes the information collected by the field survey for using in a healthcare 

specific BPR method. The methods of different consultancy companies are compared by the outcomes of 

the exploration phase. The elements in these methods are combined under specific BPR phases (see stage-

activity framework in section 2.1) taken from the literature and according to the BPR framework (see the 

BPR framework in section 1.2.1). The similarities and differences are presented as the output of this part 

of the project.  

1.3.3 Case Study 

The second part of the report is a case study. A method validation is possible by applicative success in 

practice (12). The goal of the case study is to see the practical aid of „best practices‟ in redesigning 

healthcare related business processes and to evaluate the outcomes of the redesign.  

Different techniques can be used for the redesign phase (4) of a BPR method. In addition, a structured 

approach is very important. The evaluated BPR best practices that exist in the literature have proven to be 

effective (8). Additionally, the „best practices‟ of Reijers et al. (2005) were evaluated in the healthcare 

domain and three more options were added by Netjes et al (2010). The list of twenty-nine best practices 

and the additional three of them helps to reach to successful redesign options.  

The case study was conducted in the endoscopy section (ES) of the gastroenterology department (MDL) 

of Maastricht University Medical Center (MUMC) for performance improvements. The process in the MDL 

department was examined formerly by the work of Martes (13), which focused on the triage system. For that 
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reason, this case study was chosen as a future work with respect to that report. The applied BPR initiative 

includes the data collection, analysis, redesign and evaluation of the redesign outcomes. After the creation 

of redesign scenarios, the evaluation of BPR practice is done by using the Method Evaluation Model 

(MEM) of Moody (2003). 

1.4 Outline 
The remainder of this report is structured as follows. Chapter 2 shows the detailed procedures, results of 

exploration phase, and includes the process of selecting the consultancy companies, preparation for the 

interviews, and the conducted interviews. Chapter 3 includes the analysis of the methods, which are 

extracted from the field survey.  

The second part of the project starts with chapter 4. This chapter includes the explanation of the case 

study. Chapter 5 shows the analysis of the current process in the case study. Chapter 6 provides the 

outcomes from the redesign practice with the „best practices‟. After the outcomes of the case study, the 

developed BPR method is evaluated according to the case study. The conclusion of the report and 

discussions on possible future works appear in Chapter 8.  
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2. Exploration Phase 
The purpose of the exploration phase is to answer the first sub-question of the project. This is done by: 

1. Identifying the BPR methods for the guidance in the analysis of BPR methods,  

2. Identifying the BPR methods that are actively used by the management consultancy firms 

2.1 Existing BPR Methodology to Guide in Filed Survey 
The BPR Project Stage-Activity (S-A) Framework is found in the literature search (4). The framework is 

used for finding techniques and tools that were used by firms for the BPR practice. This framework is 

useful for analyzing the BPR methods found in the field survey because it was used for a similar purpose. 

It consists of the following stages: 

 

 

 

 

 

 

The BPR Framework and the Evaluation Framework given in section 1.2.1 are also important methods for 

the analysis of the BPR methods. They are used for generating a systematic data collection about the 

methods.  

The field survey was conducted to learn the actively used methods for BPR initiatives. The details of the 

field survey are presented in the following two sections of the report. 

2.2 Field Survey of BPR Methods among Consultancy Firms 
The field survey is the qualitative research in this project. Interview is the primary data collection 

technique in a qualitative research (14). The first step of the field survey is searching the appropriate 

information sources.  

Many management consultancy firms are performing BPR related activities in the Netherlands and 

finding a list of these firms is the starting point for the selection of the proper consultancy firms to 

interview.  

The field survey among consultancy firms consists of five phases: 

 Search and select the consultancy firms that are active in the field of BPR 

 Plan the structure of the interview 

 Interview with experts 

 Create a summary for each interview 

 Validate each summary with the interviewees 

Chapter 2 

1. Envision: This is the initial step for establishing management commitment, discovering 

the opportunities, identifying IT levers and selecting processes 

2. Initiate: This stage includes the assignment of a project team, setting of performance 

goals, planning of the project and informing stakeholders 

3. Diagnose: This stage is for documenting and analyzing the existing process 

4. Redesign: This stage is for developing a new process design 

5. Reconstruct: This is the implementation stage of the new redesign 

6. Evaluate: The stage is to monitor the new process and to see if the project meets its 

goals 
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The steps that were followed during the exploration phase can be seen in Figure 4. Each step will be 

explained in detail in the following sections of this chapter. 

 

Figure 4: Flow of Exploration Phase 

2.2.1 Search and Selection of Consultancy Firms 

The database of company.info was used as a reference list of consultancy companies in the Netherlands 

(15). Company.info contains company profile information of more than 2 million organizations in the 

Netherlands and information of international companies, often active in the Netherlands. There were 

different lists for different sectors of service and the search was carried out under the list of companies 

from services > consultancy > management consultancy. There were 280 management consultancy 

companies in the list. In the first stage of the selection procedure, the exclusion criteria, which are shown 

below, were used for the elimination of firms:   

 Not accessible for face to face communication (not located in the Netherlands), 

 Not economically active (in company.info when a company has no current employee or if they 

are out of business, „not economically active‟ mark is given),  

 Turnover less than 1 million €, 

 Not related to business process redesign in the area of specialization (e.g. eliminate companies 

like construction engineering advice and advice related to recruitment of new employees)  

178 companies were filtered out and 102 companies were selected for the second stage. The main reasons 

of the eliminations were their economic status and weak or no relation with BPR.  

In stage 2, website browsing of companies was performed to obtain detailed information about services 

that are provided by these companies. As long as a company is in the list discussed about a service that is 

related to the redesign of business processes, they were chosen as eligible consultancy firms. The search 

is related to the subjects like process management, process reengineering, process improvement, supply 

chain management, operational excellence and process optimization with BPR. The outcome of the 

second stage consists of 39 management consultancy companies that are directly related to BPR activities.  

The availability (time spend for interviews) of the firms was an obstacle that did not permit to have an 

interview with all firms. For this reason, a third stage was added to the selection process. From the list of 

related consultancy firms, my thesis supervisor and my graduation tutor chose eight firms to get in 

contact. Five of them accepted to participate to the project. The gradual elimination of management 

consultancy firms can be seen in Figure 5. A spreadsheet of the firms, which are selected in the first step, 

can be found in Appendix A. Because of the confidentiality, the selected firms in the last phase were not 

explicitly mentioned in the list. 
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Figure 5: Consultancy Elimination Chart 

2.2.2 Planning Interviews with Experts  

The interviews were planned as semi-structured interviews. The reason to choose semi-structure 

interviews was to extract more information by developing a dialog with the interviewees. A strict 

questionnaire for a structured interview is not helpful since the participants may not have direct answers 

for some questions and the flow of the interview may change according to the given information for the 

previous questions. An unstructured interview is not appropriate because there is a single topic to discuss 

for all interviews and it is necessary to learn some specific information. An unstructured interview may 

end without collection of sufficient amount of data about the subject. 

The core features of the semi-structured interviews can be listed as; [1] the interactional exchange of 

dialogue (face-to-face, over the telephone or the internet), [2] relatively informal conversation with a 

purpose, [3] fluent and flexible structure with topic-centered approach and [4] tendency to construct or 

reconstruct knowledge (16).  

The semi-structured interviews were arranged as a group interview with two people (dyads) or one-person 

interview because of the lack of availability of the participants. A group interview can be more 

appropriate for discussing the subject. Especially two people with different roles who have different 

expertise and experience can be more fruitful. Two group interviews for each participating firm were the 

preferred choice because the relationship between experts can be useful and there would be more 

intimacy about the subject (14). If a group meeting was possible, it was arranged; otherwise, the interview 

was performed individually with each participant according to his/her expertise and availability. The 

average time of each interview was one hour. 

The preparation phase of the interview has seven steps, which were taken from the book of Qualitative 

Researching (16). The overview of this phase is shown in Figure 6. 

 

Figure 6: Interview Preparation (Mason, 2002) 
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The first step is to come up with the main research question. Secondly, sub research questions are 

necessary to recognize the scope and boundaries of the interview. Step 3, 5 and 6 are phases to prepare 

the interview questions and possible topics. In this preparation phase, step 3, 5 and 6 were combined 

because the time of the interviews was limited with one-hour. Step 4 and 7 were also combined because 

of the same reason. In these steps, the possible interview questions, the format and the standardized 

questions must be related to the main and sub research questions. This cross reference step will help to 

stay in the boundaries of the main topic. 

These steps showed that in order to prepare for an interview, the main objective and the main question to 

reach the objective must be identified. The main research objective can be seen as the beginning of the 

preparation and sub-questions are generated from the objective. Then, the questions for the interview can 

be prepared to reach the answers of the sub-questions. The objective and sub-questions can be seen 

below. 

Main research objective: (Will be used to answer the first research sub-question of the project) 

The identification and evaluation of methods that are used by consultancy firms to assist healthcare 

practitioners in developing new process alternatives that drastically outperform the performance of the 

current interdepartmental or inter-organizational order fulfillment process.  

Sub questions:  

1. Which holistic methods are used by your consultancy firm to improve or innovate 

interdepartmental or inter-organizational order fulfillment processes? Which methods are used 

in the healthcare domain? Are these methods customized?  

2. What are the strengths and weaknesses of these methods? 

The sub-questions show the focus of interests of the interviews and their answers should be learned to 

answer the second sub-question of the project. The questions and their phase are listed in Figure 14 in 

Appendix B but they are just general questions. In a semi-structured interview, asking questions 

sequentially is not the preferred way so the structure may change according to the flow of the interview.  

The first two phases are the knowledge transfer about the main subject of the interview to the interviewee. 

These phases include broader questions, which aim to give the sense that the interviewee has a lot to 

contribute (14). These two phases are followed by the questions that are more specific by focusing on the 

scope. After phase 2, the interview flows according to the steps of the methodology that they use. The 

following phases were sequentially followed. First, the existing methods of the consultancy firms were 

extracted. Then, the focus was on detailing each step of their method according to the BPR Framework. 

This framework is used to have a structured data collection about the methods and acquire comparable 

information from each consultancy firm. The elements that modified from the BPR framework are 

explained shortly below: 

 Aim: Gives the broad purpose of the step 

 People involved: Specifies people involved in the step from the client side 

 Input data: Indicates the expected input information for that step 

 Actions: Describes the detailed actions need to be done in each step 

 Outcomes: Clarifies the expected outcomes of the step and the criteria for the next step 

 Techniques: Provides relevant techniques that can be used in the step 

 Tools: Provides relevant tools that can be used in the step 

 Problems/hints/tips: Shows possible problems and provides general advice for them based on 

experience. 
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These elements appear in the literature (8) (17). When this information is extracted, determining the 

strengths and weaknesses of the methods was the following step.  

2.2.3 Conducting Interviews 

The plan was to make two sessions of one-hour interviews with each firm. The firm names are not 

mentioned in the report because of confidentiality. Instead, they are labeled as V, W, X, Y, Z. These 

labels are used for the reference to the firms and to their methods. Table 1 shows the number of 

participants and the durations of interviews. 

Table 1: Interview Details 

Firm Number of 
Interviews 

Duration of each 
Interview 

Participant of 1st 
Interview 

Participant of 2nd 
Interview 

V 2 60 minutes One person (A) One person (B) 

W 1 60 minutes One Person (A) None* 

X 2 60 minutes One person (A) Two people (A,B) 

Y 2 1st 60 minutes 

2nd 120 minutes 

One person (A) One person (B) 

Z** 2 60 minutes One Person (A) One Person (A) 
*A second interview could not be arranged because a time slot for a second interview was not given by the contact person.  

**The interviews was conducted with a single person because the whole information could not be taken in the first interview 

During the interviews, each firm shared their methods related to BPR. Firm V does not have a specific 

method directly related to BPR so their method of feasibility study was discussed during the second 

interview. This method had similarities to the BPR methods and it can be use for redesigning business 

processes.  

2.2.4 Interview Summaries 

The interviews were recorded with a voice recorder for better information extraction and elimination of 

bias data collection (the interpretation of the interviewer) (16). A detailed summary for each interview 

was written. After completing all the interviews with each firm, these summaries were combined in a 

single document. The detailed descriptions of the methods were placed in tables for clarity. The sections 

for the final summaries are given below. Moreover, the reader can find the summary for each firm in 

Appendix C. 

 General information: Includes the participants 

 Method description:  

o Short description and model of the method  

o Aim of the method 

o Focus of the method 

o Customization for healthcare 

o Detailed method description: method in a table 

o Strengths and weaknesses of the method 

o Critical Success Factors (CSF) 

In the following chapter, these summaries are analyzed for understanding the properties of the existing 

methods according to the similarities, differences, suitability to the healthcare domain and missing 

elements.   
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3. Method Analysis of Consultancy Firms 

3.1 Planning of Analysis 
In this section of the report, the methods extracted by the field survey are analyzed. The aim is to see the 

properties of the actively used methods in the healthcare domain related to BPR and to compare them 

with each other for understanding the different properties of the BPR related methods such as focus, CSF, 

actions techniques, tools. 

First, the steps of each method are grouped under specific BPR phases (see BPR Project Stage-Activity 

Framework in section 2.1). This framework is chosen because it was used and validated in the literature 

for mapping different methods under the same framework. 

Tables are formed for mapping the steps of the methods for each phase of the Stage-Activity (S-A) 

Framework. These tables consist of the names of the steps, people involved from the client side, actions, 

techniques and tools for related steps of the consultancy methods. The steps of the methods are mapped 

with six different phases of the stage-activity framework according to the activities realized in the 

methods. Each step in the consultancy firms‟ methods were compared with the activities of each stage in 

the S-A Framework. When the activities in a step of the method and the activities in a stage of the 

framework had similarities, the related step placed under the table of the related stage. When the 

outcomes or aims of the activities are the same, it shows the similarity between the step and the stage. The 

activities of each stage of the S-A Framework are given in Appendix E. The reconstruction and evaluation 

stages of the framework were not used for mapping. Because of the time limitation, the focus of the 

interviews was kept in the first four stages of the S-A Framework. The implementations of redesigns were 

not discussed in detail during the interviews. The types of steps, which can be mapped to the four stages 

of the S-A Framework, are given below. 

1) Envision: Any step that is related to the first contact with the customer, high level information 

transfer about the company and identification of scope can be mapped to this stage. These steps 

should be the initial steps of a method. 

2) Initiate: Any step that is related to contacting the stakeholders, organizing the project team, 

planning of the project, identification of high level requirements and finding performance goals 

can be mapped to this stage.  

3) Diagnose: Any step that is related to collecting data for the target process, documenting, 

modeling or simulating the current situation in any way and analysis of the current situation can 

be mapped to this stage. 

4) Redesign: Any step that is related to planning the redesign, finding possible redesign options, 

designing the new process and designing any other aspect related to the target process can be 

mapped to this stage. 

After the creation of these tables, the similarities and differences of the methods are discussed. This 

comparison is based on the focus of the methods, involved people, actions, techniques and tools. The 

chapter ends with a conclusion section for the analysis. 

3.2 Mapping of Method Elements to the S-A Framework 
This section includes the tables for each stage of the S-A Framework and the mapped information of the 

methods of the consultancy firms. In each table, the stage name is given and the related elements from 

each method of the consultancy firm are written next to each element. The consultancy methods might 

Chapter 3 
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include a single step for more than one stage of the framework or vice versa. For this reason, the reader 

can see the same step names in more than one table or different actions for the steps can be given in 

different tables. The numbers before each element in the table represent the relation of elements with each 

step of the methods. These numbers are given to each step of the methods for each firm. This means the 

numbering starts from “1” for each firm and continues until the last step of the methods. When two 

different elements have the same number, it means that they are from the same step in the method. These 

numbers can be seen as the number of each step of the methods learned in the field survey. For more 

detailed information about the elements in each table and additional information (such as aim of the step, 

input & output data and problems/hints/tips) about the methods of each firm, please see Appendix C. 

Table 2: Envision 

Envision Stage 

Company 
Names 

V W X Y Z 

Elements 

Name of Steps [1]Feasibility kick-off 

[2]Problem scope 

definition 

[1]Potential 

improvement 

evaluation 

[1]Learn the 

objective of the 

project 

[2]Collect data about 

the project and 

company 

[1]Identify [1]Prepare, scope 

and mobilization 

People Involve [1,2]The sponsor [1]High management 

[1]Stakeholders 

[1,2]High 

Management 

[2]Employees 

[1]Important process 

players 

[1]Board of client 

Actions [1]Gain commitment of 

client 

[1]Decide steps of study 

[1]Learn the needs of 

client 

[2]Research about client 

[1]Understanding the 

needs of customer 

[1]Learn high level 

control-flow 

description of 

process 

[1]Learn the 

company strategy 

[1]Learn client‟s 

objective 

[1]Discuss the scope, 

evaluation and 

success criteria 

  [[22]]CCoolllleecctt  

iinnffoorrmmaattiioonn  aabboouutt  

tthhee  ccoommppaannyy 

[1]Specify the 

business goals  

[1]Learn the process 

[1]Define project 

scope 

Techniques [1]Discussion sessions 

[2]Online research 

 [1]Quick scan 

[1]Interviews 

[1]Interviews 

[1]Workshops 

[1]Exercises 

[1]Games 

 

Tools [1]Manual cards 

[1]Forms 

[1]Forms of W [1]Price2 Checklist [1]BPMone 

[1]Checklists 

 

Table 3: Initiate 

Initiate Stage 

Company Names V W X Y Z 

Elements 

Name of Steps [3]Stakeholder 

analysis 

[4]Key-user survey 

[5]Internal/external 

benchmark 

[1]Potential 

improvement 

evaluation 

 

[1]Learn the 

objective of the 

project 

[2]Collect data about 

project and company 

[2]Prioritize [1] Prepare, scope 

and mobilization 

People Involve [3]Stakeholders 

[4]Key-users 

[1]Stakeholders 

 

[1]High management [2]Important process 

players 

[1]Board of client 

Actions [3]Find stakeholders 

[3]Create a power 

map 

[4]Send key-users a 

survey 

[5]Investigate other 

companies or inside 

the same company 

[1]Identify the 

stakeholders 

[1] Make a business 

case 

[1] Create project 

team 

[[11]]AAggrreeee  oonn  tthhee  eenndd  

aanndd  mmiiddddllee  pprroodduuccttss  

ooff  tthhee  pprroojjeecctt  

[[22]]CCoolllleecctt  

iinnffoorrmmaattiioonn  aabboouutt  

tthhee  pprroojjeecctt  

 

[2]Learn the KPIs 

[2]Decide the 

priorities of 

processes  

[1]Analyze and 

understand the 

different 

stakeholders 

Techniques [3]Interview  

[4]Survey 

[5]Benchmark 

 [1]Quick scan 

[1]Interviews 

[2]Online search 

[2]Interviews 

[2]Research 

[1]Stakeholder 

analysis 
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Tools [3]Interview forms 

[4]Survey forms 

[5]Benchmark forms 

    

Table 4: Diagnose 

Diagnose Stage 

Company Names V W X Y Z 

Elements 

Name of Steps [6]Process mapping 

[7]Current system 

landscape 

[8]Requirements 

workshop 

[1]Potential 

improvement 

evaluation 

[2]Analysis and 

Design 

[3]Create high level 

model 

[4]Collect data from 

customer 

[5]Model AS-IS 

situation 

[3]Analyze [2]Asses 

People Involve [6,8]Key-users 

[7,8]IT department 

[1]Stakeholders 

[2]Client project 

team 

[3]High management 

[4,5]Employees 

[3]Important process 

players 

[2]Stakeholders 

[2]Employees 

[2]People from 

support functions 

Actions [6]Find the existing 

model 

[6]Investigate the 

current process 

[6]Validate the 

current process 

[7]Create current 

system landscape 

[8]Learn Current 

Situation 

[8]Create and 

prioritize use cases 

[1]Collect data about 

the process 

[1]Validate the 

collected data 

[2]Map the current 

situation 

[2]Analyze the 

current situation 

[3]Create high level 

process model 

[4]Collect data about 

the process 

[4]Prioritize the sub-

processes 

[5]Make AS-IS 

model 

[5]Control and 

correct the AS-IS 

model  

[3]Choose the 

processes for 

analysis 

 [3]Generate process 

model 

[3]Look for the roots 

and source of 

problems 

[2]Extract date from 

IS 

[2]Do data analysis 

[2]Create process 

model of the current 

situation 

[2]Make forecast for 

following years 

[2]Define important 

elements for success 

Techniques [6]Brainstorm 

Sessions 

[6]Swimlane Model 

[8] Moscow 

Technique  

[8]UML Diagrams 

[1]Structured 

interviews 

[1,2]Brown paper 

sessions 

[2]Workshops 

[2]Workflow 

analysis 

[3,4]Semi-structure 

interviews 

[3,4]Workshops 

 

[3]Brown paper 

sessions 

[2]Fact base analysis 

[2]Data analysis 

[2]Interviews 

Tools  [1]Forms 

[1]Questionnaires 

[2]Visio 

[2]Excel 

[3,4]Checklists 

[3,5]Modeling tools 

[3]BPMone [2]Business 

simulator 

Table 5: Redesign 

Redesign Stage 

Company Names V W X Y Z 

Elements 

Name of Steps [9]Solution 

Architecture 

[10]Decision 

analysis 

[2]Analysis and 

Design 

[6]Recommendation 

[7]Plan the redesign 

[8]Make redesign 

and feedback 

[4]Improve 

[5]Experience 

[3]Design and 

selection 

People Involve [10]Key-users 

[10]Stakeholders 

[2]Client project 

team 

[6,8]Employees 

[6,8]High 

Management 

[4,5]Important 

process players 

[3]Stakeholders 

[3]Employees 

[3]People from 

support functions 

Actions [9]Create possible 

solution scenarios 

[9]Learn 

technological 

alternatives 

[10]List change 

criteria and prioritize 

them 

[2]Search for 

redesign solutions 

[2]Prepare redesign 

solution 

[2]Prepare blueprint 

of the TO-BE 

situation 

[6]Investigate for 

possible redesign 

options 

[6]Prepare possible 

redesign scenarios 

[7]Plan the redesign 

[7]Choose best 

redesign options 

[8]Prioritize the 

change redesigns 

[4]Generate redesign 

ideas 

[4]Search the effects 

of redesign ideas 

[4]Create redesign 

scenarios 

[4]Make TO-BE 

model 

[5]Create simulation 

model or prototype 

[3]  FFaacciilliittaattee  tthhee  

sscceennaarriioo  ggeenneerraattiioonn  

ooff  ssttaakkeehhoollddeerrss  

[[33]]EElliimmiinnaattee  

uunnrreeaalliissttiicc  sscceennaarriiooss  

[[33]]DDiissccuussss  tthhee  

eeffffeeccttss  ooff  sscceennaarriiooss  

[[33]]SSiimmuullaattee  tthhee  

sscceennaarriiooss  

[3]Improve the 
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[8]Discuss the 

improvement 

potential 

[8]Modify the 

scenarios according 

to feedbacks 

[5]Choose the 

success scenarios 

[5]Eliminate 

scenarios that do not 

align with the 

business strategy 

scenarios to reach to 

desired outcomes 

Techniques [10]Kepneer and 

Tregoe method 

[10]Workshops 

[2]Simulation 

[2]Lean management 

techniques 

[2]What-if analysis 

[6,7]Brainstorm  

[6,8]Group meetings 

[6,7]Workshops 

[7]Lean 

methodology 

[8]Interviews 

[4]Workshops 

[4]Brainstorm 

[5]Simulation 

[6]Prototyping 

[3]Workshops 

[3]Simulation 

Tools [9]MS PowerPoint [2]Visio 

[2]Excel 

[2]EMPlant 

[7]Prince2 [4]Excel 

[4,5]BPMone 

[3]Simulation tools 

As these mapping shows, all the firms have steps in their method, which is related to the first four stages 

of the S-A Framework. For all the firms, more than one-step of methods can be a part of a single stage 

and except Y, a single step of methods can be a part of more than one stage. This reveals that sometimes 

the firms are executing similar actions in different orders. This is important for the comparison of the 

methods. The interviews summaries and the mapping of steps to the stages are used in the following 

sections of this chapter to analyze the methods further by comparison with each other and the S-A 

Framework. 

3.3 Similarities and Differences of Methods 
In this section the BPR related methods extracted by the field survey is compared according to their 

similarities and differences. Primarily, the general properties such as aim and focus are compared. Then, 

the comparison of the method steps is done by grouping the steps of methods under the stages of the S-A 

Framework. 

3.3.1 High Level Comparison 

The aim of the field survey is to find BPR related methods among consultancy firms that can fit to the 

healthcare domain. For that reason, the first comparison is about the specification of methods for the 

healthcare domain. The interviews showed that none of the consultancy firms had a specific or a 

customized method for the healthcare domain. The second similarity of these methods is their 

adjustability for different work domains. They can give service to different domains with these generic 

methods. 

The aims of these five methods are improving and redesigning the process to satisfy the client. The 

performance criteria are different for each method. Table 6 shows the comparison of methods according 

to their performance criteria. We can see the most common performance criteria by this way. According 

to the results, the cost and time criteria are used by all firms. The quality criterion is used by all firms 

except Y. The flexibility criteria is just taken into consideration by two companies, W and X. 

Table 6: Comparison of Performance Criteria 

Firms V W X Y Z 

Criteria 

Cost  Yes Yes Yes Yes Yes 

Time Yes Yes Yes Yes Yes 

Quality Yes Yes Yes  Yes 

Flexibility  Yes Yes   

The focus of the methods varies among the firms. Table 7 presents the different focus aspects of the 

methods and link them to the firms. This comparison shows that the technology and information aspects 
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are not the common focus areas for the firms‟ methods. The limitation on the technology aspect of firm V 

is an important difference. Firm V indicates the possibility to have a BPR related method just focusing on 

the technology aspect but the success of this approach is debatable according to the literature (3). 

Table 7: Comparison of Focus Areas 

 Firms V W X Y Z 

Aspects 

Control Flow  Yes Yes Yes Yes 

Organization  Yes Yes Yes Yes 

Product (Service)  Yes Yes Yes Yes 

Information   Yes Yes Yes 

Technology Yes    Yes 

3.3.2 Comparison of Method Elements 

In this section, people involved from the client side, actions, techniques and tools used in the methods are 

compared by their relation with the six stages of the S-A Framework. The mapping in section 3.2 is used 

for uncovering the relationships between each element of the methods and each stage of the S-A 

framework. 

People Involvement: 

The first comparison is done according to the people involved from the client side. Each firm used 

different terms for similar people. For that reason, primarily, similar roles should be grouped together. 

The high management, sponsor, board of client and middle management are grouped under the 

„management‟ title. The employees, important process players and key users are grouped under the 

„employees‟ title. IT department and people from the support functions are grouped under the „from 

support functions‟ title. The client project team is a team composed of client‟s employees who have 

knowledge about the target process to support the project and the stakeholders are the third parties that 

have a relation with the process under the scope of the project. Table 8 shows the people involvement for 

different methods. 

Table 8: People Involve from Client Side 

People Involve Envision Initiate Diagnose Redesign Reconstruct Evaluate 

Management V, W, X, Z X, Z X X W, Z  

Stakeholders W V, W W, Z V, Z Z  

Employees X, Y V, Y V, X, Y, Z V, X, Y, Z Z  

From Support 
Function 

  V, Z Z Z  

Project Team   W W W, Y  

According to Table 8, involvement of the management is important in the first stage for most of the firms. 

The involvement of the management decreases in the following stages, probably because of the need for 

their approval decreases. Firm X includes the management in each stage because their method includes a 

validation for the performed activities after each stage. The employees are mostly involved in the 

diagnose and redesign stages. The involvement is high because these two stages include actions directly 

related to the processes. Additionally, deep knowledge about the processes can be best learned from the 

ones who are executing the tasks in the process. Involvement of people from the support functions exists 

just in the methods of V and Z. This is not a coincidence. Only the methods of these two firms focus on 

the technology aspect. Another remark about the people involvement is about the project team. Only 
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company W uses a project team before the reconstruction stage. This is a big difference from the other 

companies because a project team means to work with specific people for all steps. This can be seen as a 

positive aspect for the method because the involved people will be committed to the project. On the other 

side, this decision will limit the direct contact with other related people during the project. It may cause a 

limited access to the related information. 

The final remark is related to the healthcare sector. The interviews showed that none of the methods 

learned in the field survey explicitly tried to include the final customers (the final customer means the 

customers of the organization that hires the consultancy firms). They may mention about the stakeholders 

but not explicitly about the final customer. In the healthcare domain, the final customers are the patients. 

The importance of the patients‟ opinions in a redesign project is mentioned in the literature (18) (19). 

Since patients are a part of the process data collection and generation of redesign scenarios are important. 

For this reason, the patients can share their experiences and the difficulties, which they faced. 

Actions: 

The following comparison is about the actions that are executed in the methods. For comparison, generic 

action names are used in the tables. Therefore, similar actions can be grouped under these generic names. 

These generic names are taken from the activities of the S-A Framework. Additionally, some action 

names were modified or added if some of them are not mentioned in the S-A Framework. Each stage of 

the S-A Framework is compared in a different table. 

Table 9: Envision Stage 

Envision Establish 
Management 

Commitment & 
Vision  

Learn Strategy, 
Objectives & 

Goals of Client 

Discover 
Reengineering 

Opportunities and 
Needs of Client 

Identify 
IT Levers 

Select 
Process 
(Scope) 

Company 
Names 

V W, X, Y V, W, X  V, X, Y, 

Z, W 

In Table 9, a new action, “Learn Strategy, Objectives & Goals of Client” is added to the existing activities 

in the S-A Framework. The analysis revealed that, only V has an explicit action in order to gain the 

commitment of the client. All the firms try to learn the scope in this phase. In all of the interviews, it was 

mentioned that the firms remain the process details as a black box and focus on the high-level 

information. Just W and X try to understand and reveal the needs and opportunities of the clients. Another 

remark is the absence of the activity “Identify IT levers”. Since they focus on the technology aspect, it is 

an interesting point for firms V and Z. The final remark is the lack of actions of Z in the envision stage.  

As supplementary information to the data in the table, firm Y, X and Z specified the importance of 

making the client work in a process point of view in the initial step of their methods.  

Table 10: Initiate Stage 

 Identify  & 
Inform 

Stakeholders 

Organize 
Reengineering 

Team 

Conduct 
Project 

Planning 

Determine External 
Process Customer 

Requirements 

Set 
Performance 

Goals 

Company 
Names 

V, W, Z W W, Y V, X X, Y 

The activity “Inform Stakeholder” in the S-A Framework is modified by adding an identification action to 

the activity. W only mentioned about organizing a team for the project. This team consists of people from 
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the client side. All the firms assign specific people for the projects but none of them mentioned about 

organizing a special team. They mainly specify a responsible analyst. Then, in the course of the project, 

they determine the people required for different steps. The distribution of the table shows the different 

approach of the firms to the initiate stage. No firms agreed together on any of the actions.  

Table 11: Diagnose Stage 

 Document 
Existing Process 

Validate 
Documentation and/or 

Model 

Create 
Model 

Prioritize 
Processes 

Analyze 
Existing 
Process 

Company 
Names 

V, W, X, Y, Z V, W, X V, W, X, 

Y, Z 

V, X, Z W, X, Y, Z 

“Validate Documentation and/or Model”, “Create Model” and “Prioritize Processes” actions were added 

to the activities of the S-A Framework. The first two actions can be seen as a part of “Document Existing 

Process” and the third one as a part of “Analyze Existing Process”. They were separated for a better 

comparison of the methods. Most of the actions are common in all the methods. Three firms validate the 

collected data about the current situation to avoid wrong documentation.  

Another comparison in this stage is the recursion of “Analyze Existing Process” in the methods of X and 

Z. Before passing to the following step, they return to the documenting action to recollect the missing or 

wrong data about the process. This difference is not mentioned in the table, but it can be found in the 

interview summaries. A final note about this stage is the action of forecast during the analysis. Only Z 

mentioned about the prediction of following years. This action might be important for the redesign stage. 

Table 12: Redesign Stage 

 Define and 
Analyze new 

Process Concept 

Prototype and 
Detailed Design of a 

New Process 

Design Human 
Resource 
Structure 

Analyze 
and Design 

IS 

Plan & 
Prioritize 
Redesigns 

Company 
Names 

W, Y, Z V, W, X, Y, Z X V V, W, X, Y, Z 

“Plan & Prioritize Redesigns” is added to the table because this is a common action in all methods and it 

did not fit to the existing actions of the S-A Framework. The second and fifth actions in Table 12 are 

common for all methods. The main differences can be seen in “Design Human Resource Structure” and 

“Analyze and Design IS”. This comparison shows that a single firm focuses on the human resource aspect 

in the redesign stage. V mentioned that their method focus on the technology aspect and it is the only firm 

that applies “Analyze and Design IS” in their method. This shows the weak relationship between the 

methods and the technology aspect. 

Another similarity among the methods is generating many redesign scenarios and then eliminating some 

of them with the client. This similarity cannot be seen in the table, but since it shows the participation of 

clients in all of the methods, it is an important similarity. 

 A final note about the redesign stage is the lack of „best practices‟ in most of the methods, which can be 

seen in the literature about BPR (8) (11). They may produce better redesign scenarios if they have best 

practices for BPR. Only company Z mentioned about best practices used in the previous projects but this 

solution demands a big database of project, which is not possible for all firms. 
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The analysis of reconstruction and evaluation stages is done according to the high-level information given 

in the interviews. The actions for these stages were not discussed during the interviews. The following 

paragraph just gives general information about these stages. 

V does not include implementation as a part of the method. They think the implementation is a different 

project. X mentioned that, since their aim is to give advice and show redesign possibilities as an external 

party for the client, the implementation of redesigns is not their responsibility. Y is not explicitly being a 

part of the implementation. They have a tool that can be used for redesign projects in the future, so they 

just implement this tool and train the users to use the tool. When the client asks for an advice during the 

implementation, they also share their knowledge. The reconstruction stage is a part of the methods of W 

and Z, but they also try to minimize their role in the implementation. They mainly assist the client. As a 

conclusion, all firms take part in the implementation as long as the clients ask for it. Even if they take part 

in the implementation, some firms have limited contribution. 

Techniques and Tools: 

The techniques and tools that are used by each method are compared in this section. A table including the 

techniques and tools that are used in the methods and the stages of the S-A Framework is created. The 

techniques and tools that are used in each stage are linked to the methods.  

Table 13: Techniques and Tools 

 
Envision Initiate Diagnose Redesign Reconstruct Evaluate 

Techniques       

Discussion Session V      

Research V X, Y     

Quick Scan X X     

Interviews X, Y V, X, Y W, X, Z X   

Workshop Y  W, X V, X, Y, Z Z  

Exercise & Games Y      

Survey  V     

Benchmark  V     

Stakeholder Analysis  Z   Z  

Brainstorm   V X, Y   

Swimlane Model   V    

Moscow Technique   V    

UML Diagrams   V    

Brown paper Session   W, Y    

Workflow Analysis   W    

Fact-Base Analysis   Z    

Data Analysis   Z    

Kepneer and Tregoe Method    V   

Lean Management Technique    W, X   

Simulation    W, Y, Z   

What-If Analysis    W   

Group Meetings    X   

Prototyping    Y   

Teaching and Intervention     W, Z  

Tools       

Manual Card V      
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Form V, W V     

Price2 X   X   

Checklist Y, X  X    

BPMone Y  Y Y Y  

Modeling tool   X    

Business Simulator   Z    

MS PowerPoint    V   

MS Visio    W   

MS Excel    W, Y   

EMPlant    W   

Other Simulation Tool    Z   

The analysis of the techniques showed many different techniques for five stages of the S-A Framework. 

There were no special techniques mentioned for the evaluation stage. The most commonly used 

techniques in different stages are interviews and workshops. These techniques are used mainly in the first 

four stages of the S-A Framework. In the redesign stage, lean management techniques, simulation and 

workshop are frequently used. This shows the common used techniques for the redesign in some methods. 

All firms mentioned the high cost of time for doing simulation. Except Y, all firms use simulation as long 

as it is necessary but their application might be limited. For example, Z mentioned about getting results 

similar to the result of simulation tools by the use of excel. Simulation is used by Y in most of the 

projects. 

There are also different tools for different purposes. The usage of tools is mostly seen in the envision, 

diagnose and redesign stages. Only Y has a specific electronic tool for its method. This is the biggest 

difference between the method of Y and the others. The rest of the methods use electronic tools that can 

be found in the market easily. An interesting point about the tools is the lack of use of process and data 

mining tools. Only BPMone can be used as a mining tool, which is only used by Y. Analysis of data from 

IS can be easier with a mining tool. The absence of advanced electronic tools is a common similarity in 

all methods. Mainly these tools are used for simulation purposes in the analyzed methods.  

Critical Success Factors (CSF): 

The CSFs for each method was learned during the interviews. All the CSFs were grouped and put in order 

according to their occurrences during the field survey. Table 14 shows these CSFs. The willingness of the 

customer is critical for all methods. Data availability follows the willingness of the customer. Eleven 

CSFs were determined in total and only six of them are mentioned by more than one firm. 

Table 14: CSFs 

Rank CSF Occurrence in 
Methods 

#1 The willingness of customer for BPR V,W,Y,X,Z 

#2 Data availability V,W,Y,Z 

#3 Availability of people involved in the BPR and their cooperation with each other V,X,Z  

#4 Knowledge and experience of the client about the process and BPR V,W  

#5 The process awareness of the client W,Y  

#6 Enough time for applying the method W,Y  

#7 Well defined project scope W  

#8 Strictly following the steps of the method Z  

#9 CCoonnttrriibbuuttiioonn  ooff  eeaacchh  iinnddiivviidduuaall  pprroovviiddeerr  ttoo  tthhee  ssuuppppllyy  cchhaaiinn Z  

#10 TTeeaacchhiinngg  sskkiillllss  ooff  ccoonnssuullttaannttss  X  

#11 HHaavviinngg  aa  ttooooll  ffoorr  tthhee  mmeetthhoodd  Y  
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3.4 Conclusion of Field Survey 
There are many consultancy firms and some of them are giving consultancy in the field of BPM. In the 

first part of this thesis project, the BPR related methods for the healthcare domain were analyzed. A field 

survey was organized for the analysis. Five consultancy firms that use BPR related methods were 

interviewed during the field survey. The analysis of these methods was done by mapping them to a BPR 

framework called the S-A Framework. Thus, the analysis of different methods can be done by comparing 

them with each other and the S-A framework. Initially, the field survey reveals that the consultancy firms 

under the scope do not have specific methods for the healthcare domain but all of them had used their 

methods for different healthcare organizations. This shows that the methods can be used for the healthcare 

domain. 

For the comparison of methods, the steps of methods were mapped to the stages of the S-A Framework. 

After the mapping, a high-level comparison of the methods was done. The cost and time criteria are 

common for all methods. Flexibility is the least used one among the methods. The method of V just 

focuses on the technology aspect while the other methods focus on more than one aspect. Contrarily, the 

technology aspect is not in the focus areas of firms W, X, Y. 

After this high-level comparison, the analysis passed to people involvement in the client side. People 

from management, stakeholders and employees are the most commonly used people in the methods. 

Additionally, the lack of involvement of final customers was similar between the methods. 

Then, the actions in the methods were compared. The general results reveal the low focus to the envision 

and initiate stages by the firms. The highest similarities were in the diagnose and redesign stages. In 

general, the IS related activities in the S-A Framework were used rarely by methods. This is related to the 

lack of focus on technology aspect. 

The last method element that was compared was the techniques and tools. Interviews and workshops are 

the most commonly used techniques in different stages. Different techniques are mainly seen in the 

diagnose and redesign stages. The variety of tools is less than the variety of techniques. The envision, 

diagnose and redesign are the stages that most tools are used. Distinctively from other tools, forms, 

checklists and Ms Excel are used by more than one method. 

The interviews show an interesting fact about the healthcare domain that might be important for 

redesigning the processes. The processes were chosen according to the processes of different departments 

in the healthcare organization. The process selection can be done according to the cases instead of 

departments. In hospitals, many patients need to be examined in different processes in different 

departments. If each patient can be grouped under a specific case, a BPR method focusing on processes 

according to cases might be more fruitful. 

As a future work, the depth of the field survey can be widened. More consultancy firms can be a part of 

the field survey. If the interview slots can be longer, actions related to the reconstruction and evaluation 

stages can be analyzed more deeply and the exact steps for the implementation of the projects can be 

learned. A second opportunity is to develop a healthcare domain specific BPR method according to the 

analysis of the methods. Thus, specific healthcare related issues can be specifically solved by the new 

method.  

As a conclusion, these methods were used in the healthcare domain by consultancy firms and all of them 

can fit to the BPR framework chosen from literature. Compatibility to the S-A Framework shows the 

similarity of methods in their core. The main differences are in the execution sequence of the actions 

within the same stage. There are some small different actions such as validation of models or use of a 

specific tool. Methods have similarities and differences in many different aspects but all of them aim to 

improve the processes and to satisfy the clients by process redesign or process improvement.   
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4. Case Study 
Chapter 4, 5, 6 and 7 form the second part of this project. In these chapters, the second main research 

question given in section 1.2.2 is answered by a case study. In this case study, the „Best Practices‟ 

presented in the article of Netjes et al (2010) is used to redesign the endoscopy process at Maastricht 

University Medical Center. Then, the redesign practice is evaluated according to the Method Evaluation 

Model (MEM) of Moody (2003). Figure 7 shows the following steps to answer the second main research 

question in a case study. 

 

Figure 7: Case Study Flow 

Some initial steps are necessary to apply the redesign practice on the selected business process. Some 

stages of the S-A Framework (see section 3.1) are used to generate the steps for the application of the 

redesign practice. Initially, a proper process selection and scoping of the redesign practice is necessary for 

the application of the „best practices‟. This is the combination of the envision and initiate stages of the S-

A Framework. Since a preliminary project was done by Martes (2011) in the same department, not all the 

activities in these stages are used. After the selection of a process, a high-level investigation about the 

selected process is required. The results of these two steps are presented on the following sections of this 

chapter. 

The diagnose and redesign stages are used for the redesign practice. In the diagnose step, the existing 

process is documented. The analysis of the existing process is accomplished according to the 

documentation and collected information. The detailed documentation of the data collection and the 

analysis is presented in chapter 5. The redesign step is used to apply the „best practices‟ to the existing 

process. The redesign scenarios are generated according to the best practices for the improvement of the 

existing process. All the generated redesign scenarios are evaluated according to the „Evaluation 

Framework‟ (20). The details of the generated redesign scenarios and their evaluation are revealed in 

chapter 6. 

As the final step of the case study, the redesign practice is evaluated according to the Method Evaluation 

Model (MEM) of Moody (2003) in chapter 7 in order to evaluate the success of the „best practices‟ on the 

selected process. The reconstruction and evaluation stages of the S-A Framework are not included 

because the implementation of the proposed redesigns is not in the scope of this master thesis.  

4.1 Initiation of Case Study 
In the following section of this chapter, the selected case for the redesign practice and its evaluation are 

explained. Three meetings with the physicians of the MDL department are carried out to learn the 

strategy, the objectives and the expectations of the MDL department. In these meetings, a responsible 

physician was assigned for support during the BPR project. In the third meeting, the scope of the project 

was determined with respect to the previous study conducted in the MDL department (13). The existing 

processes in the MDL department were discussed to determine the target process for redesign practice. 

Then, a project plan was created to reach an agreement on the expected outcomes of the project and the 

activities that would be performed. 

Process Selection 

and Scoping
Diagnose Redesign

Redesign 

Evaluation

Redesign Practice 

Evaluation

Chapter 4 
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4.2 Case Selection and Scope 
A case study in a university hospital is a good choice for the relevance of the target process with the 

healthcare domain. The gastroenterology department (MDL) of Maastricht University Medical Center 

(MUMC) was quiet suitable for the case study section of this thesis. The endoscopy process of the MDL 

department needs improvement because the number of patient requests is expected to increase in the 

following years. Even now, the healthcare practitioners are working in full capacity to handle the current 

patients. The physicians are willing to improve their process in the MDL department. In addition, a case 

study about BPR was conducted in this department formerly, and this brings the prior knowledge about the 

organization and data about the processes. The willingness of the clients and the data availability is among 

the important CSFs given in section 3.3.2 in the analysis of the existing methods for the BPR practice. All 

these factors gave the opportunity to work with the client side by side to redesign and to prove the need of 

BPR for the endoscopy process.  

The MDL is located in two different places. The core activities are carried out in the azM. The simple 

procedures and the tests can be executed at the Annadal, which is a section of the azM, located in a 

different part of the city. In the azM section, there is an outpatient clinic, an endoscopy section (ES), a 

function lab, a daycare unit and a diagnostic center. In the Annadal, there is an outpatient clinic, an 

endoscopy section (EA), a function lab and a diagnostic center. The patients referred to the MDL can visit 

different sections, which mentioned above, in different orders according to their case. The main tasks of 

the MDL are; patient care, education & training and research. These tasks are related and focused on 

improving the patient care by serving to as many patients as possible within a considerable cost and high 

quality.  

The scope of this case study includes the processes in the ES, the EA and the daycare unit as agreed in a 

group meeting at the azM. This does not include the full path for many patients but this limitation leads to 

a better data collection, analysis and redesign options in different process elements. The selected case 

study will be explained in the following section. 

4.3 Case Study Description 
There are different endoscopy procedures, such as colonoscopy, gastroscopy, sigmoidoscopy, etc. 

perform under the endoscopy section (ES). The personnel of ES are working in full capacity to handle all 

patients in a reasonable time. In addition to this problem, the number of patients is increasing each year. 

Figure 8 shows the increase in the number of patients for the most common three procedures since the 

year 2008 and the projections from the year 2011 until the year 2014. 

 

Figure 8: Selected Number of Patients for ES and EA by Year 
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The figure reveals a tendency to increase in the numbers of sigmoidoscopy and colonoscopy procedures, 

and a decrease in the gastroscopy requests. In total, the increase in colonoscopy requests overrules the 

decrease in gastroscopy requests and this brings a general increase of the endoscopy patients. In addition, 

from 2013 and on, 1400 more colonoscopy requests will need to be handled because of the new 

regulations for elderly people. This means that 72% more colonoscopy requests must be handled in 2014 

than 2010. The total requests for these three procedures are estimated to increase 31% in 2014 than 2010, 

which is equal to 2221 patient request. 

Besides this increase, the physicians are expecting an increase in the less common procedures (will be 

mentioned as „Other‟ procedures in the following pages of the report). This increase might increase the 

percentage of „Other‟ procedures among colonoscopy, gastroscopy and sigmoidoscopy. In the current 

distribution, 22% of all the endoscopy cases are grouped under the „Other‟ title. The increase of the 

„Other‟ procedures brings the problem of high number of sedated patients. Most of the „Other‟ procedures 

need sedation. Additionally, the patients started to demand sedation more often although it is not 

necessary for their procedure. Currently, about 14% of the patients are asking for extra sedation. The 

physicians predict a 25% increase in the sedation demand. This will cause an increase in cost and time 

spend per patient. 

In the case study, mainly the cost and time elements of the performance should be improved. These 

elements were determined by the physicians of the MDL. This improvement is possible by decreasing the 

lead times and adding extra resources to handle more patients in the same period. Extra patients can be 

handled by using extra resources, which will increase the cost. It is important to find the balance between 

time and cost dimensions while handling the extra patients. The quality of the patient care is also 

important. In the following section, more detail about the processes in scope of the project is given.  

4.4 Process Description 
After the collection of high-level data from azM, a process model is required. This model was created 

after the guided tour in the azM and the Annadal. Having a process model is important to understand the 

current situation and making the right analysis. The high-level model of the endoscopy process is shown 

in Figure 9. 
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Figure 9: High Level Process Model 
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The following paragraphs provide a description of the process according to the high-level model. 

The patients need to ask for an appointment to have any kind of endoscopy procedure. They can refer to 

the endoscopy from three different sources: [1] through a general practitioner (GP), [2] from the 

outpatient clinic of MDL [3] from the wards. The endoscopy process starts when a request is received in 

the endoscopy section. When an endoscopy request is received, it enters to the “Sub-Process Decide 

Location”. There, the contact for appointments differs according to the referrer and the type of procedure. 

The appointment requests are handled in two different locations, which are the secretary of ES and the 

prescreening policlinic. If a patient is refereed by a GP and needs a colonoscopy, the appointment request 

is handled by the prescreening policlinic. Then, the request passes to the secretary of ES for arranging a 

time for the procedure. In the rest of the cases, the secretary of ES gives the appointment. The patients can 

be sent to two different locations for a procedure, either to the ES or to the EA. This location is chosen 

according to the type of the procedure and the risk factors of the patients. After the termination of “Sub-

Process Decide Location”, the patient waits for the day of the procedure. 

On the day of the procedure, patients check in to the proper location. While the patient is waiting for 

his/her turn for a procedure with sedation, a nurse prepares the patient for sedation in the preparation 

room. The patient gets into the procedure room at the time of appointment. In the procedure room, a nurse 

prepares the patient for the procedure and a physician carries out the procedure. At the end of the 

procedure, the physician writes the report of the patient and informs the patient about the results. In the 

mean time, the nurses take care of the patient and prepare the room for the next one. All these tasks are 

executed in “Sub-Process Endoscopy at the azM” or “Sub-Process Endoscopy at the Annadal”. After the 

procedure, some of the patients can go back home and some of them return to the wards and some stay for 

after sedation care.  

If the patient is under sedation in the ES, the “Sub-Process After Sedation” is executed. The nurse of ES 

transfers the patient and the related information to the nurse of the daycare unit. The nurse of the daycare 

unit connects the patient to a machine for the patient to recover from sedation. The patient is monitored 

until he/she get over the effects of the sedation. Then the patient is free to go. This step is similar to the 

process in EA, and the after sedation care is done in “Sub-Process After Sedation At Annadal”. Only 

there is no daycare unit but there is a recovery room at the Annadal. In general, this is the flow of the 

endoscopy process for patients. The more detailed process description is given in Appendix F. 

4.5 Key Performance Indicators (KPI) 
In the endoscopy process, there were no KPIs related to the process. However, there are KPIs related to 

medical concerns during procedures, which are: 

 Reach to large bowel in 90% or 95% of the cases 

 Find and remove polyps in 25% of the cases 

These KPIs cannot be used in the project because the project does not aim to change the medical tasks 

such as procedures, and they cannot be changed. The lack of KPIs specific for the business process lead to 

generate new KPIs for the project and they can be seen in section 6.2 of the report. 

After the high-level information of the case study, the following chapter reveals the analysis of the data 

collection phase. 
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5. Case Study: Analysis 
This chapter includes the analysis of the endoscopy process at the MDL. Initially, data related to the 

endoscopy process was collected. The available data at the SAP system of MDL and workflow time data 

were obtained from the report of Martes (13). Then, interviews were conducted with the employees who 

are involved in the process of endoscopy. In this way, the detailed data for each task was collected. The 

required data was determined according to the guidelines given in the book of „Simulation Modeling and 

Analysis‟ (21). These guidelines advice to give a scope to the data collection and to make the selection of 

the process related data together with the people, who are familiar to the process. When the performance 

dimensions of the „Evaluation Framework‟ and the elements in „BPR Framework‟ are considered during a 

discussion with a physician, the following data elements were chosen for the analysis. 

 Workflow: The steps followed during the execution of a process including existing instructions  

 Input & output data: What data is needed or produced for each step in the workflow 

 Systems: The systems that are used in the chosen process 

 Human resources: Who are involved in each step of the workflow 

 Facilities: All resources that are used in the process, except human resources 

 Waiting times, process times: Time data from the tasks of the process  

 Patient Types: Information about different patient types coming for endoscopy 

 Revenue and Cost: The information about the revenue and the material cost per patient  

These data are necessary to generate a process model that will help for improving the performance. The 

obtained data about the duration of the tasks were not validated. Observation of the system and 

conversation with the subject matter experts were the used techniques for the validation of data (21). As 

the final step of data collection, a time study was conducted for the sub-processes related to performing an 

endoscopy procedure in the ES and EA. For the other tasks, the time data are validated from the human 

resource that is executing each different task. 

An AS-IS model was created for the analysis of the endoscopy process. The process model was validated 

by making a walkthrough on the extracted process model together with a physician, a nurse and a 

secretary. This way, the people with different roles were taken into consideration and the bias data 

collection attempted to be eliminated. Collection of data from different sources and validation of the 

collected data with different people helped to assure the validity of the extracted process model and the 

reliability of the collected data. Then, the data for the AS-IS model was used for the analysis of the 

current situation. In relation to the collected data, semi-structured interviews were made with physicians 

in order to find the problematic parts.  

5.1 The Current Endoscopy Process 
The endoscopy process in the MDL includes the endoscopy at azM, endoscopy at Annadal, prescreening 

policlinic and the daycare unit. A short description of the whole endoscopy process was given in section 

4.4. That was a high-level model of the process and it contained sub-processes for the execution of triage 

of the endoscopy patients, endoscopy process at the azM, endoscopy process at Annadal and after 

sedation care for patients of azM and Annadal. The detailed process descriptions of all these sub-

processes and the related data for each task of the processes are given in Appendix F. The process model 

of the entire endoscopy process was modeled as a Petri Net model in WoPed (AS-IS Model). The model 

and its documentation included the human resources, the duration, the input data, the output data, and the 

facilities for each task. This model was produced to show the tasks in the sub-processes by representing 
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the order of the tasks in the workflow. These models were useful to recognize the problematic parts of the 

process during the analysis phase. 

After the creation of the AS-IS model, it was checked by one physician, one nurse and one secretary from 

the azM. The physician and the nurse were working in the Annadal, too. Then, a simulation model of the 

process was created in CPN Tools as a Colored Petri Net. Since, to complete and to validate this model 

takes a long time, the simulation model was not used in the analysis and redesign phases of the case 

study. The stored model will be used by another colleague in his project.  

In the following section, some information obtained from data collection is presented. 

5.2 Characteristics of the Current System 
The following sections provide general analysis results for the endoscopy process. Additionally, 

information for some sections is given in Appendix H. The workflow related data were collected. The 

reason for collecting these data was to create a process model of the endoscopy process, so the whole 

process information would be brought together in a single place to analyze (21). The data about patient 

numbers and their access times were collected from the SAP system of the hospital. The rest of the 

workflow related information was collected by interviews with people from different roles, from the 

report of Martes (2011) and by observation of the endoscopy procedures with a time study. In order to 

have a complete set of patient requests, all patient numbers and their distribution were taken from the data 

of 2010. 

Since 2010, the endoscopy section cannot handle the patient requests in a reasonable time and the number 

of endoscopy requests is increasing each year. The following characteristics, which may help to explain 

the problems, were determined by interviews with physicians, nurses and secretaries, and by observation 

of procedures. These characteristics serve to understand the source of the problem and to see the 

improvement possibilities before analyzing the process model in detail.  

5.2.1 Incoming Endoscopy Requests and Patient Numbers 

There are three sources of endoscopy requests for the ES and EA, which are the outpatient clinic of MDL, 

GP and wards of azM. The patient numbers were collected from a dataset of registered patients to the 

MDL. The dataset was filtered to obtain the patients‟ endoscopy requests within the scope of the project. 

The details for filtering the dataset can be found in Appendix G.  

Table 15 shows the percentages of total patients referred by these three sources to the ES or the EA. The 

data about the distribution was learned from a physician of azM. 

Table 15: Distribution of Patients According to the Referrer 

% of Patients (# 
rounded) 

ES EA Total 

Referrer 

GP 30% (2013) 95% (1530) 43% (3542) 

Outpatient Clinic 50% (3355) 5% (81) 41% (3435) 

Wards 20% (1342) 0% (0) 16% (1342) 

5.2.2 Paths of Patients 

The number of patients‟ endoscopy requests was examined according to the procedure types. In total, 

there were 37 different procedures in the dataset. Some of them were the same procedures but just entered 

with different names. Therefore, the procedures were grouped in a list, and the list included 32 

procedures. Three of them were placed under the colonoscopy group, three of them were placed under the 
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gastroscopy group, two were placed under the sigmoidoscopy group and twenty-nine of them were placed 

under the group called „Other‟. Figure 10 shows the distribution of patients according to the procedure 

types and sent locations.  

 

Figure 10: Distribution of Patients 

In Appendix H, additional information about the distribution of the patients between the azM and 

Annadal can be found. The patient distributions revealed that most of the patients were treated in the azM. 

When the patients from wards were taken out, the difference between the distributions was decreased but 

not balanced (see Figure 30 in Appendix H).  

5.2.3 Access Times 

The interval between the day a patient asked for an appointment and the day he/she came for the 

scheduled appointment (access time) is an important time measure for the satisfaction of the patients and 

for understanding if the access times are within the desired intervals. The access times of different patient 

groups can be seen in Figure 11 for the azM and Annadal. These data were extracted from the filtered 

dataset of the patients of MDL. 

 

Figure 11: Average Access Times at azM and Annadal (2010) 

The data results of the access times for different patient types show that colonoscopy is the most 

problematic one among the procedures. The access time of the sigmoidoscopy was close to the 

colonoscopy requests at the azM. The secretary of ES mentioned that he was having a hard time to 

arrange appointments for the colonoscopy patients in a reasonable time (maximum three weeks). In some 

periods of the year, the secretary of ES cannot find empty slots for a colonoscopy in the schedule before a 

month. In these cases, the secretary tried to use the empty slots of the sigmoidoscopy and the „Other‟ 

procedures. This situation increases the workload of the secretary, because he/she needs to consult the 

responsible physician about the current state of the patient. That way, the secretary can decide how many 

days can the patient wait for the procedure. In addition, the referrers phone the secretary of ES more than 

once for arranging the appointment of their patient to an earlier time. In general, if the secretary cannot 

give an appointment time for colonoscopy patients within 18 days, he/she might need to discuss the 

situation with the physician.  
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11.92% of the patients that have appointments had inconsistent values for access times in the dataset. The 

emergency patients might be the cause of these inconsistencies. The emergency patients can be assumed 

10% of all patients (mentioned in a discussion session during data collection).  

5.2.4 Throughput Times 

The throughput time of patients started with the scheduled time of patients‟ appointment at the hospital 

and terminated when they were discharged. These throughputs were divided into three sections for a 

better a analysis. The average results for these throughput times can be seen in Figure 12. The numbers in 

parenthesis represents the number of patients that the data was collected. Additionally, in the first column 

set, procedures that start earlier than the scheduled times were taken out because the throughput times 

should not be negative. The reader can find the time results as a box-plot chart for the azM and Annadal 

in the throughput times section of Appendix H. In those box-plot charts, the procedures that start earlier 

than the appointment time and maximum and minimum throughput times can be seen. 

 

Figure 12: Different Throughputs of Endoscopy Process at azM 

These results show that the patients are waiting to enter to the operation room, even if they arrive to azM 

on time. On average, they arrived to the azM 13 minutes earlier than the actual appointment time and 

waited 19 minutes after the scheduled time of the procedure. The third throughput time was only valid for 

the patients who needs after sedation care. There might be opportunities to decrease the throughput times 

given in Figure 12. In addition to the throughput times, the reader can find information about the waiting 

times of patients before and after the procedure in Appendix H. 

5.2.5 Direct Labor Cost of Endoscopy 

The direct labor cost of the endoscopy process in the year 2010, for the ES, EA and daycare is calculated. 

The calculation is explained in detail at the end of Appendix H.  

The endoscopy process starts when and an endoscopy request is received by the secretary of ES and 

terminates when the patient is discharged or has left the operation room to return to the wards. The total 

direct labor cost of handling the requests that come in 2010 was 801.688,20 Euros. For the calculation, 

initially, the patient numbers that pass through each task was multiplied with the time spend of the related 

human resource in that task. Then all the cost values for each task are added up to reach to the direct labor 

cost. An average number for the material cost can also be given. The average material cost for the 

colonoscopy, sigmoidoscopy and gastroscopy is 60 Euros. For the „Other‟ procedures, the material cost 

varies because of the usage of specific materials in procedures. In the calculation of material cost, the 

material cost for all procedures are assumed to be the same. When 60 Euros is multiplied with 8319 

(number of patient requests received in 2010), the total material cost is found to be 499.140,00 Euros. 

5.3 Notable Parts of the Endoscopy Process 
After documenting the existing situation, the process is evaluated to identify the notable parts of process.  
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5.3.1 Patient Number Difference between azM and Annadal 

Colonoscopy and gastroscopy are the most frequently performed procedures at the endoscopy department. 

Moreover, they are mostly performed at the azM instead of Annadal. There are four explanations for this 

result: [1] All the patients from the wards need to be treated at azM. [2] All the procedures except the 

colonoscopy, gastroscopy and sigmoidoscopy need to be performed at the azM. [3] Only the colonoscopy, 

gastroscopy and sigmoidoscopy that are marked as simple (means low risk for patients and no need for 

extra equipment for the procedure) can be performed at the Annadal. [4] The annadal is open three days a 

week, so their capacity is limited. The detailed distribution of patient numbers according to the procedure 

types in 2010 can be seen in Appendix I 

The gastroscopy and sigmoidoscopy patients served in two different locations were not equally 

distributed. This situation raised one question: What is the ratio between the complex and the simple 

procedures of the colonoscopy, sigmoidoscopy and gastroscopy? If the ratio of simple procedures is 

expected to increase in the following years, directing more patients to the Annadal instead of azM is an 

improvement potential. 

5.3.2 Difference of Patient Inform at azM and Annadal 

The time of informing the sedated patient is different in the azM and Annadal. At the azM, the sedated 

patient is informed right after the performance of the procedure. At the Annadal, the physician informs 

the patient during or after the sedation care. The cause of this difference is the logistics of the daycare unit 

at the azM. The difference in the informing task of the sedated patients can be seen under the given sub-

processes in Appendix F. 

5.3.3 Two Locations for Arranging Appointments 

There are two different locations to arrange appointments. These are, the secretary of outpatient clinic of 

MDL (does not arrange appointments for endoscopies but arranges the other appointments of endoscopy 

patients) and the secretary of ES. The tasks of these two locations are different but both of them are 

arranging appointments for the patients of endoscopy. In the same hospital, the arranging appointment 

task might be reduced to a single location. 

5.3.4 Long Duration for Arranging Appointments 

In “Decide Location” sub-process mentioned in Appendix F, there are two different places for making 

decision about where to send a patient. The decisions made at the prescreening clinic have a longer 

duration compared with duration of giving appointment by the secretary of ES. There are two reasons for 

this difference: [1] They directly see the patients for examination. [2] They give detailed information 

compared with the secretary of ES. These lead to an increase in the direct labor cost. The most pessimistic 

estimate for arranging appointment at the secretary of ES is approximately 15 minutes.  

If the causes of this long duration are eliminated, the average execution time of these tasks can decrease 

and consequently, the direct labor cost can decrease. The likely reasons of the long execution times are: 

[1] Consultation to the physicians about some patients that ask for an earlier appointment, [2] spending 

more time while arranging an appointment slot, when the schedule is busy. 

5.3.5 Idle Time of Secretary Annadal 

In the Annadal, there is one secretary for the endoscopy procedures. The function of the secretary is to 

welcome the patients, to let them check-in and to send the procedure report to the referrer. These tasks 

take approximately 3-4 minutes per patient. Since the secretary has a lot of idle time, the workload of the 

nurses working at the EA can be decreased by assigning some additional works to the secretary, so more 

patients may have service in a day. 
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5.3.6 Open IV Access 

In the current situation, the IV access might be opened in the operation room just before the performance 

of the procedure or it might be opened in the preparation room before the patient enters to the operation 

room. The preference is to open the IV access before getting the patient into the operation room, so more 

procedures can be performed without wasting time to open the IV access in the operation room. The 

number of nurses is not sufficient for opening the IV access before getting the patient in the operation 

room. Thus 70% of the patients have their IV access opened in the operation room, which causes a longer 

occupation of the operation room for a single patient. 

5.3.7 Long Duration of Colonoscopy Procedures at azM 

There are fixed time slots for each procedure in order to schedule appointments. Nevertheless, according 

to the observations, the duration of colonoscopy procedures is longer than the expected time. The time 

between the entrance of a patient to the procedure room and when the room is ready for the next patient 

was approximately 46 minutes instead of 40. There are two reasons for this; [1] some procedures are 

performed by the nurses or the AIOs and [2] unexpected complications may be faced during the 

procedure. At the Annadal, the duration for a colonoscopy procedure is 30 minutes. There may be an 

opportunity to decrease the time of the colonoscopy procedures so more patients can be examined in a 

day to decrease the access times of the colonoscopy requests. 

5.3.8 Waiting for Wards 

Sometimes patients are late when they are coming from the wards but there is no data about the duration. 

It is a known problem by the personnel of endoscopy and this situation causes delays for the following 

endoscopy procedures. The reasons of these delays are; [1] the nurses of the wards might not be available 

in that time and [2] the patient cannot come earlier because of the absence of waiting places in ES for the 

patients of wards (these patients are transferred to the ES with their beds). A better organization for 

bringing patients from the wards may eliminate the delays. 

When a patient from the wards needs to leave the operation room after the procedure, he/she waits for a 

transporter and sometimes a nurse of the wards approximately 9 minutes. This is a waste of time for the 

patient and the nurse escorting him/her. Since the patient occupies the operation room, this may cause a 

delay for the next patient. These waiting times show the communication problem between wards and ES. 

5.3.9 Increase of Sedation Requests and Colonoscopy Requests 

Sedation requests increase the duration of procedures and these requests need after sedation care in the 

daycare unit. This is also valid for the colonoscopy patients because all of them are sedated for the 

procedure. As mentioned before, from the beginning 2013, approximately 1400 more colonoscopy 

patients (addition to the 200 to 300 increase of colonoscopy requests each year) will be accepted each 

year. The estimations show that there is an increase in the requests of the „Other‟ procedures (they mostly 

have sedation), so the tasks for sedated patients might be reorganized to handle the extra requests for 

sedation. Otherwise, the endoscopy requests with sedation will be the bottleneck of the process and the 

tasks before and after the performing of procedures will have longer durations. 

5.3.10 Limited Capacity of Daycare 

There are only three beds for the patients of endoscopy in the daycare unit of azM. If these three beds are 

occupied, then the patient needs to get the after sedation care in the preparation room of ES (patient 

rejected by daycare). This is equal to 5% of the entire sedated patients that transferred to the daycare unit 

after the procedure. The expectation of increase in sedated patients will increase the percentage of 

rejections because three beds will not be enough. This problem increases the cost of patient for endoscopy 

and occupies time of a nurse by spending time for transferring the patient back to ES. In addition, when 

the recovery of the patient is done in the preparation room, the room cannot use for opening IV access.  
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6. Case Study: Redesign 

6.1 Redesign Approach 
The collected data and the findings from the analysis phase were used for the redesign of the endoscopy 

process in the azM. The redesign approach was derived from the redesign approach of Jansen-Vullers et 

al. (22). The sequential steps of the redesign approach are described below. 

1. The validated model of the endoscopy process and the analysis according to the process model 

was used for searching of redesign options. In this phase, the AS-IS model and the results of the 

analysis must be clear for the people who were involved in the redesign. 

2. The applicable BPR best practices were discussed with two physicians from the endoscopy 

section. Two discussion sessions were arranged for each participant. Before the discussion 

sessions, the list of best practices and their explanations were sent to each participant. Three 

reports were created for the discussion sessions including the AS-IS model and analysis results. 

The first report showed the AS-IS model and the related information about the tasks in the 

process model. This information was taken from Appendix F. The second report included the 

analysis results with respect to the throughput, access and waiting times of the endoscopy 

process. The last report presented the problematic parts of the endoscopy process by the analysis 

results and the information collected about the tasks from the current process model.  

3. The reports were presented during these discussion sessions. Then, a walkthrough on the list of 

best practices for the possible redesign options were done together with the participant. In the 

second phase of the session, the possible changes were noted for each best practice to be used in 

the redesign scenarios. The review of „best practices‟ with the physicians increased the variety of 

redesign scenarios. During the discussions, the applicable best practices and the possible effects 

related to the redesigns were noted. Then the notes from the discussion sessions were 

documented. This document includes the outcomes of the sessions and some additional notes 

about the possible changes. The document can be found in Appendix J. 

4. The redesign options were selected by analyzing the outcomes of the interviews by the designer. 

The redesign options were combined in different redesign scenarios. During the creation of 

redesign scenarios, some redesign possibilities were excluded. The redesign options for the 

redesign scenarios were selected according to their applicability to the endoscopy section, the 

preference of the physicians and the possibility to create high performance improvements with 

respect to the cost and time dimensions. The applicability is assessed together with a physician in 

a meeting. The excluded redesign options can be seen in section 6.2.  

5. For each selected redesign scenario, the related sections of the process model were changed and 

TO-BE process models were created. 

6. Then, an interview with a physician was conducted to discuss these redesign scenarios and their 

possible effects. For each scenario, the four dimensions of the devil‟s quadrangle were shortly 

evaluated with a physician. This discussion session filtered out the unfavorable scenarios parts 

and/or adjusted the produced scenarios. 

7. During the last interview, for each selected scenario, the four dimensions of the devil‟s 

quadrangle were evaluated by using the collected data and the remarks of the physicians. Thus, it 

was reached to the final redesign scenarios. 

Chapter 6 
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6.2 Excluded Redesign Options 
During the creation of redesign scenarios, some redesign options were excluded after a discussion with a 

physician. Table 16 points the excluded option, the related best practice and the reason of exclusion. 

Table 16: Excluded Redesign Options 

Redesign Option Best Practice Reason of Exclusion 

Send some complex 
procedures to Annadal 

Centralization Some of the doctors are not comfortable while doing 

complex procedures at Annadal because they believed that 

azM is more equipped for emergencies, such as a bleeding 

complication during the procedure.  

Have an automated system 
between wards and ES for 
informing wards about patient 
transfer 

Integral 

Technology 

A specific technology for this task cannot be found, which 

is better than calling by phone during the procedure. 

Schedule sedated patients 
later in the daily program 

Scheduling Physicians prefer to arrange sedated gastroscopy patients in 

the beginning of the program. Thus, the nurses do not waste 

time for sedation preparation in the more busy hours of the 

day. 

6.3 Redesign Scenarios 
Redesign options are created according to the best practices. The redesign scenarios for the endoscopy 

process were formed by combining related redesign option under the same scenario. Some of these 

scenarios may be used separately or they can apply all together with some adjustments to specific 

scenarios. The generated BPR scenarios and their evaluation are presented in the following sections of 

this chapter. 

The dimensions of Devil‟s Quadrangle were used for the evaluation of each redesign scenarios. For each 

dimension of the Devil‟s Quadrangle, some performance indicators are chosen. These indicators and their 

descriptions are shown on Table 17. The indicators were selected according to the focus of physicians in 

the endoscopy process and with respect to the relation with the collected data. Some of these indicators 

are not used in the evaluation of each redesign scenario because the effects may not be related. 

Table 17: Evaluation Criteria 

Devil’s 

Quadrangle 

Dimensions 

KPI Description 

Cost Utilization of human 

resources 

The increase or decrease of idle times of human resources 

Patients served in a day and 

the profit according to the 

increase 

The average number of patients that can have service in a day and 

their estimated profit to azM 

Time Waiting time of patients The time spent by patients during waiting between tasks 

Access time The period between the endoscopy request and the day of the 

appointment 

Quality Customer satisfaction The level of satisfaction of a patient that goes through an 

endoscopy process 

Satisfaction of human 

resources 

The more or less amount of workload that human resources have 

Flexibility Flexible use of human 

resources and facilities 

The flexible use of human resources and facilities for performing 

endoscopy procedures 
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Some calculations for the evaluation of the cost dimension are necessary. The average revenue for each 

procedure (for colonoscopy, gastroscopy and sigmoidoscopy cases) is 350 Euros and the average cost of 

material per patient is 60 Euros (for colonoscopy, gastroscopy and sigmoidoscopy cases). For the „Other‟ 

procedures the revenue per patient and material costs are assumed be the same. While calculating the cost 

of extra human resources, the workdays of the resources are taken into account because the information 

about the yearly contracts of azM with the human resources was not collected. For example, if the 

endoscopy section needs a nurse for every workday of a year they cannot hire one nurse for a year 

because of the nurses‟ yearly contracts. They may need to hire one fulltime nurse and one part time. For 

this reason, the calculation of extra human resources is done by calculating the yearly wage of any extra 

human resource. 

Table 18 presents the cost elements used in the evaluation of the redesign scenarios. 

Table 18: Cost Elements 

Cost Elements Explanation Calculation 

(x) Patient 
Numbers 

The expected change in patients 

numbers 

(The number of patient requests received in the year 2010) 

– (Possible extra patients that can be served) 

(y) Revenue 
per Patient 

The potential extra revenue from 

each colonoscopy, gastroscopy 

and sigmoidoscopy patient 

(„Other‟ procedures assumed the 

same) 

350€ 

(z) Material 
Cost 

The material cost for each 

colonoscopy, gastroscopy and 

sigmoidoscopy patient („Other‟ 

procedures assumed the same) 

60€ 

(a) Potential 
Extra 
Revenue 

The extra revenue by applying the 

redesign scenario 

(x) * (y) 

(b) Extra 
Material Cost 

The average cost of extra material 

used for extra patients 

(x) * (z) 

(c) Cost of 
Extra Human 
Resources 

The cost of extra human resources 

for a year 

((Number of extra human resource1)*(hourly 

wage)*(Working hours in a day)*(Working day)) + 

(Number of extra human resource2)*(hourly 

wage)*(Working hours in a day)*(Working day) +... 

Change in 
Profit 

The change in profit according to 

extra revenue and extra material 

and human resources cost 

(a – (b + c)) 

(d) Extra Idle 
Time Value# 

The value of remaining extra idle 

time of human resources 

((Extra idle time of human resource 1 in minutes)*(wage of 

human resource 1 for each minute)*(Number of workdays 

in a year)) + ((Extra idle time of human resource 2) *(wage 

of human resource 2 for each minute) *(Number of 

workdays in a year)) + ... 

(e) Less Idle 
Time Cost# 

The cost of less idle time of 

human resources 

((Less idle time of human resource 1 in minutes)*(Wage of 

human resource 1 for each minute) *(Number of workdays 

in a year)) + ((Less idle time of human resource 2) *(Wage 

of human resource 2 for each minute) *(Number of 

workdays in a year)) + ... 

Total Change 
in Idle Times 

The gain or lost in cost with 

respect to changes in Idle times 

(d) – (e) 

# The idle time elements (d) and (e) split to see the difference in the positive and negative effect of idle time. The explanation of idle time 

calculation for each redesign scenario can be seen in Appendix P. 
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6.3.1 Redesign Scenario 1: Reorganize Annadal 

There is a high demand for colonoscopy procedures and each year the number of requests increases 

around 200 new requests. In addition to this increase, approximately 1400 additional colonoscopy 

requests are expected to receive from the beginning of the year 2013. Some of these requests can be 

handled at the EA (Annadal) but some arrangements must be done to serve more patients at the Annadal. 

There is one operation and one recovery room with three beds. In a workday, one physician and two 

nurses are working. This means that, only one patient can have a procedure in a specific time.  

In order to handle the extra colonoscopy requests, the capacity or the number of workdays of the Annadal 

can be increased. There is one extra office space and one extra storage room at the Annadal. One of these 

rooms may be used as an additional operation room and the other may be combined with the existing 

recovery room to increase the capacity (Extra Resources). Thus, two patients can be served at the same 

time. Besides this, extra human resources are necessary to handle two patients at the same time. In 

addition to the current human resources, one more physician and one more nurse can handle the second 

patient (Extra Resources). The two physicians will work in the operation rooms with a single nurse in 

each room and the third nurse will help the physicians with sedated patients. Another option is to keep the 

EA open five days instead of three days a week. Addition initial costs can be hindered, by this way. 

If some minor tasks of nurses are transferred to the secretary of EA, the nurses can work more efficiently. 

Currently, the job of the secretary is to welcome, to check-in the patients and to send the procedure 

reports to the referrers. The secretary may be educated for the minor tasks. This possibility was discussed 

with the physicians of the endoscopy. The result shows that instead of a nurse, a secretary can perform the 

cleaning of procedure equipments in each hour. Additionally, the secretary can control the patients 

periodically in the recovery room for their needs and he/she can change the sheets of beds and prepare the 

recovery room for other patients (Order Assignment). The secretaries are not sufficient to interfere in case 

of a health related problem of a patient but they can just control if everything is well. This way, more 

patients may get service at the Annadal and it will be easier to send patients to the Annadal by having 

more slots in the schedule. The time and cost details of the process model for this redesign scenario are 

presented in Appendix K. 

6.3.2 Redesign Scenario 1: Evaluation 

Cost Dimension: The potential gain in the idle times of nurses will allow carrying out one more 

additional endoscopy procedure in each workday at the Annadal. Even up to three short procedures can be 

performed according to the idle time changes. The total change in the idle time might be misleading 

because some tasks are executed parallel by the nurses. The parallel tasks can cause a double counting of 

the tasks execution time (For example the periodic control of patients usually done during a procedure; in 

this case the nurse seems as being in the operation and in the recovery room at the same time). In 

addition, the idle times of the physicians do not change but the existing idle times allow placing an extra 

procedure for each day. This means, 140 more procedures can be performed at the Annadal in a year with 

the same number of resources.  

Table 19 shows the cost results in case of an additional operation room and in case of working five days a 

week. In the current situation, around 1610 patients can be served in the EA at 2010.  

The cost and value of the idle time changes were calculated by multiplying the wage of a human resource 

with the workdays and the extra or less idle time they had. Still these costs do not affect the real cost of 

the human resources on azM because with less or more idle time, the human resources will be presented 

at the ES or EA in a workday. For this scenario, the calculation includes the physicians (less idle time), 

the nurses (extra idle time) and the secretary (less idle time). Their idle time information can be seen in 

Appendix K.  
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Table 19: Change in Revenues and Costs for Scenario 1 

 Extra Operation Room Scenario 
(140 workdays) 

Work Five Days A Week 
Scenario (249 workdays) 

Patient Number Increase That Can 
Be Served In A Year 

1.890 1.503 

(a) Potential Extra Revenue (€) 661.500 526.050 

(b) Extra Material Cost (€) 113.400 90.180 

(c) Cost of Extra Human Resources 
(€) 

119.840 133.416 

(a-(b+c)) Change in Profit (€) 428.260 302.454 

Extra Operation Type Per Day 
Colonoscopy 

Gastroscopy/ 

Sigmoidoscopy Colonoscopy 

Gastroscopy/ 

Sigmoidoscopy 

(d) Extra Idle Time in a Year (€) 2.527,20 4.652,90 4.494,80 7.706,90 

(e) Less Idle Time in a Year (€) 10.829,77 6.028,81 19.693,73 11.723,49 

(d-e)Total Change (€) -8.302,57 -1.375,91 -15.198,90 -4.016,59 

The increase in patient numbers will be possible in the year 2013. The increase in colonoscopy requests 

will be around 1600 in that year. There is always a possibility to send more patients to the Annadal for the 

current situation. In the extra operation room scenario, the initial cost of extra beds and the reconstruction 

of the EA are not included. These initial costs will be for once and it is estimated that the profit in the first 

year may compensate the initial costs as long as there are enough patients to send to the EA. 

Time Dimension: The waiting times of the patients are expected to be a bit shorter because the nurses 

will just focus on the work in the operation room. This will shorten the time spent in the operation room 

for each patient. The additional operation that can be performed each day will help to decrease the access 

times of patients. Although, the demand for endoscopy requests will increase but the increase in the 

number of patients that can have endoscopy procedure in a year can compensate this change for the EA. 

Quality Dimension: The patient satisfaction depends on different values. The redesign scenario can 

decrease the access times of the patients. Furthermore, if more patients have service at the Annadal, that 

might cause mistrust because the hospital has an image of being the proper place to have service for the 

patients (for some patients). In addition, because of the extra work of the secretary the patients might wait 

for the secretary to be available for check in task. For the human resources, the quality will increase 

because the nurses will just focus on their works in the operation room and this will eliminate the 

workload of minor tasks. In general, the negative and positive effects will be balanced and the result will 

not be change in the quality dimension. 

Flexibility Dimension: The flexibility will be improved in the endoscopy process because with the 

higher capacity of the Annadal, more patients can be transferred there. A busy schedule of the Annadal 

will not be an obstacle to send the patient there and the appointments can be arranged in the ES or EA. 

6.3.3 Redesign Scenario 2: Endoscopy Daycare Unit 

Most of the patients for colonoscopy and „Other‟ procedures need sedation. In addition, the gastroscopy 

and sigmoidoscopy patients have the right to demand sedation and these requests have a tendency to 

increase. As a result, the number of patients having after-sedation care is increasing. According to the 

analysis, the transfer of patients took a long time and causes delays to the following endoscopy 

procedures at the ES. In addition, 5% of the sedated patients are rejected from the daycare unit because 

there are not enough beds. When the anticipated increase of the colonoscopies from the beginning of 2013 

is taken into consideration, the three beds in the common daycare unit will not be sufficient for the new 

patients.  
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In order to serve more patients, the capacity and the transportation problem of after-sedation care should 

be solved. There is an empty corridor including rooms parallel to the operation rooms of the endoscopy. 

A section can be reconstructed as a daycare unit for the endoscopy including eight beds (more than six 

beds were needed) (Extra Resources). In this way, eight sedated patients can have after-sedation care at 

the same time. One extra nurse is necessary to give after-sedation care up to twelve patients in a daycare 

unit (Extra Resources). This daycare unit will shorten the transfer times of patients. Additionally, the 

information transfer between the nurses of ES and the daycare unit will be much shorter because the nurse 

of daycare can reach to the responsible nurse easily in case of a problem. This new daycare facility will 

eliminate the involvement of a nurse from another department (Numerical Involvement). The nurse of the 

common daycare unit will have more idle time to serve other patients and there will be three more beds 

for the patients coming from other departments. In addition, the patients from the wards can wait in this 

new daycare unit so these patients can be called earlier than the procedure to eliminate the waiting times 

of patients from the wards. 

When the daycare is closer to the operation rooms, the physicians can inform the patients when they are 

under recovery in the daycare unit, instead of in the operation room (Resequencing). Thus, the physician 

will have the flexibility to inform the patient whenever he/she is available. Additionally, in case of a busy 

program, the next patient can be got in the room faster, which may lead to have more procedures in a day. 

This sequence of informing the patient is being used at the EA, and they do not see any drawback.  

In addition to all, the nurse of the new daycare unit can also be responsible for opening the IV accesses in 

the daycare unit (Empower). The delay of procedures triggered by not having a nurse for opening the IV 

access can be eliminated. This scenario leads to shorter durations between the procedures, which will help 

to have more patients, and it will allow to have more sedated patients at the same time in the schedule. 

For increasing the efficiency of the redesign scenario, the new operation rooms can be added to the 

endoscopy so more patients will use the daycare unit (This is already a plan of the azM). The time and 

cost details of the process model for this redesign scenario are presented in Appendix L. 

6.3.4 Redesign Scenario 2: Evaluation 

Cost Dimension: The gain from the idle times of the nurses allows performing another endoscopy 

procedure (no longer than 50 minutes) in each operation room in a workday of the ES. It means that three 

additional operations per day are possible. The idle time of a physician is not changed but the existing idle 

time makes the extra procedures possible. This means 747 more procedures can be performed at the ES in 

a year. Table 20 shows the cost related results of the redesign scenario. The extra idle time is for the 

nurses and the less idle time is for the physicians. 

Table 20: Change in Revenues and Costs for Scenario 2 

 Redesign Scenario 2 

Expected Patient Number Increase That Can Be 
Served In A Year 

747 

(a) Potential Extra Revenue (€) 261.450,00 

(b) Extra Material Cost (€) (€) 44.820,00 

(c) Cost of Extra Human Resources (€) 51.792,00 

(a-(b+c)) Change in Profit (€) 164.833,00 

The Average Time for an Extra Operation 40 Minutes 

(d) Extra Idle Time in a Year (€) 9.350,42 

(e) Less Idle Time in a Year (€) 44.064,41 

(d-e) Total Change (€) -34.713,99 
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There will be an initial cost for the construction of the new daycare unit and the related materials. This 

extra cost should be kept in mind. In general, the increase of procedures will increase the revenue and this 

will affect the cost dimension positively. 

Time Dimension: The waiting times of patients are expected to be shorter because the nurses in operation 

rooms will not spent time to transfer the patient to the daycare unit and for opening the IV access for 

some cases. The new situation will shorten the time spend in the operation room for each patient. So, 

some unexpected long durations of the procedures and waiting for the patients to leave the operation room 

can be prevented. The extra procedures that can be done each day will help to decrease the access times of 

the patients. When the estimated increase in the endoscopy requests after the year 2012 is considered, the 

yearly increase in the procedure numbers is not sufficient for the compensation of the projected patient 

request increase. For that reason, the access times continue to be a problem. In general, compared with the 

current situation, the redesign scenario has a positive impact on the time. On the other hand, it does not 

offer sufficient increase for the following years.  

Quality Dimension: The patient satisfaction is expected to increase because the redesign scenario can 

decrease the access times of patients and they can leave the hospital in a shorter time. They will also have 

the comfort of being close to the physicians during the recovery period. For the human resources, the 

quality will be increased because the nurses can focus on their jobs in the operation room. In general, an 

improvement in the quality is expected for this redesign scenario. 

Flexibility Dimension: The flexibility will improve the endoscopy process because the daily schedule 

will be more flexible. The secretary of ES does not have to think of the number of sedated patients in a 

specific time of day because of the limited capacity of the current daycare unit. Additionally, the handling 

of the emergency patients will be easier with the extra idle time of the nurses. 

6.3.5 Redesign Scenario 3: Special Process for Colonoscopy 

The colonoscopy procedures are the most requested endoscopy procedure and it is continuing to increase 

each year as mentioned before. These requests can be handled by having a special process, which will 

allow seeing more patients in a day in case of an overrun of the access time limits. 

A physician of ES explained an example process in a hospital at Belgium for handling more patients in a 

shorter period. According to that process, the patients are getting appointments for a day but not to a 

definite time slot. When they are ready for the procedure, they come to the hospital. These patients are 

placed in a queue according to their arrival time and the first come first serve principle is in use. 

When the access times pass in average two weeks and when the patients prefer to have a shorter access 

time, this program can be applied for the colonoscopy and gastroscopy patients (Order Types). This 

program cannot be used for all gastroscopy and colonoscopy procedures through the year because 

according to the azM personnel, most of the patients prefer to know the exact time of their procedure in 

the Netherlands. The patients who accepted the long waiting times before the procedure will fill in the 

slots in the program. In the current case, the rooms and physicians are assigned to each patient. This 

scenario needs the random assignment of the physicians and rooms with the patients. The experienced 

endoscopy physicians must work during the execution of this program to reduce the procedure times 

(Flexible Assignment).  

The efficient work of the proposed system depends on the presence of more operation rooms and 

definitely a daycare unit in the ES. Without the existence of the extra beds for the sedated patients in the 

daycare, this program cannot become realistic. The extra unit need can be compensated with the redesign 

scenario 2. This redesign scenario will eliminate the waiting for patients to come to the hospital and the 

waste of appointment slots if a patient does not come. In addition, the patients do not need to get another 
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appointment if they were late to the planned time of their procedure. The details about the program of this 

redesign scenario are presented in Appendix M. 

6.3.6 Redesign Scenario 3: Evaluation 

For this redesign scenario, three different possible daily schedules are created. In the first schedule, the 

colonoscopy requests are handled in 40 minutes. In the second schedule, they are handled in 35 minutes 

and in the thirds schedule they are handled in 30 minutes. In all the schedules, the gastroscopy procedures 

are taking 20 minutes like in the current situation. In Appendix M, Table 83 shows the detailed daily 

schedules for the different durations of colonoscopy procedure. 

Cost Dimension: Since the human resources will work more in order to serve more patients in a day, the 

direct labor cost will increase with the three possible schedules that are given in the redesign. They might 

need to spend more time in the day of this program to handle all the patients. The idle times of the human 

resources will decrease because they will not have the idle time between procedures while waiting for the 

patient to come to the operation room. The redesign scenario will definitely increase the number of 

patients that can have service in a day. In general, it is expected to improve the cost dimension by 

increasing the number of patients served during the program with the same amount of resources. The 

daily revenues will increase when this scenario is in use.  

Table 21 shows the daily estimated revenue, cost and profit changes for each schedule. In each schedule, 

it was assumed that two operation rooms will be used for the colonoscopy (colo) and one room will be 

used for the gastroscopy (gastro). In the current situation, the total time reserved for a colonoscopy is 40 

minutes and the reserved time for gastroscopy is 20 minutes. The reserved time for colonoscopy can be 

reduced down to 30 minutes by applying the redesign scenario 2 and letting only the experienced 

physicians to perform procedures for this special program. This means no AIO or nurse practitioner will 

perform these procedures. Furthermore, when a task executed repeatedly, the person who executed the 

task will do it in a shorter time because he/she will get used to do the same physical activity repeatedly. 

According to the data of the year 2010, the number for execution of this schedule in a year was estimated. 

When the weekly requests to the azM exceed 130, which is the average weekly patient numbers that can 

be serve, this program can be carried out twice in the following week. This is equal to 52 use of this 

schedule in a year. 

Table 21: Change in Revenues and Costs for Scenario 3 

 AS-IS Situation Schedule 1 Schedule 2 Schedule 3 

Gastro Colo  Gastro Colo  Gastro Colo  Gastro Colo  

Patients that could be served in a day 15 10 18 11 18 12 18 14 

(a) Potential Extra Revenue (€)  0 0 1050 350 1050 700 1050 1400 

(b)  Extra Material Cost (€) 0 0 180 60 180 120 180 240 

(a-b) Change in Profit (€) 0 0 870 290 870 580 870 1160 

Daily Total Change Profit (€) 
[Gastro(a-b)] + [Colo(a-b)] 

0 1160 1450 2030 

Yearly Total Change in Profit (€) 
(([Gastro(a-b)] + [Colo(a-b)])*249) 

0 

60.320 75.400 105.560 

The applicability of this scenario is dependent to the redesign scenario 2 because three beds in the current 

daycare unit will not be sufficient for all patients coming to this program. As a conclusion, if this scenario 

applied together with redesign scenario 2, it increases the profit after the initial costs of scenario 2 are 

compensated and this shows the positive effect to the cost dimension. 

Time Dimension: The waiting times in the waiting room will increase because the patients will not have 

a specific time for the procedure. At the same time, the access times will decrease for many colonoscopy 
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and gastroscopy patients. There may be a slight increase in the access times of the „Other‟ patients but the 

decrease of the access times of the gastroscopy and colonoscopy patients will compensate the change. The 

main aim of this redesign scenario is to decrease the access time. The access times will decrease by 

serving more patients.  

Quality Dimension: The customer satisfaction will decrease because even if they can have the procedure 

in a shorter time and have shorter access times, they might need to wait for hours before the procedure in 

the waiting room for their turn to come. For the human resources of ES, this scenario is hard to perform 

because they should work more than usual and under the time pressure. The workday might extend more 

than usual in order to handle all the patients. Finally, the service quality will be affected negatively. 

Flexibility Dimension: When this special program is in use, the resource assignment for patients will be 

more flexible. The flexibility of physicians will be improved because they will not assign to specific 

patients. In addition, the secretary will just assign a specific number of appointments a day and he/she 

should not think to arrange a specific time slot for the procedure. The drawback will be the limitation of 

physicians that can work in this program. Only experienced physicians should work to finish each 

procedure in a short time. At the same time, the procedure types that can be done in the day of this 

program will be limited with the colonoscopy and gastroscopy. When all these flexibility issues are 

combined, the overall effect of the scenario becomes neutral.  

6.3.7 Redesign Scenario 4: Rearrange the “Decide Location” Sub-Process 

The analysis of the endoscopy process showed that the tasks related to the “Sub-process Decide Location” 

took a long time. The extra actions before and after arranging the appointments cause high labor cost and 

long execution times of the specific tasks. The appointments are given in a single location but the patients 

are informed about the procedures in two different locations by two different people. The elimination of 

some of these actions will shorten the service time. 

The current tasks in “Decide Location” sub-process can split up to three different sequential tasks, which 

includes; indication control and designation of risk factors, arranging appointment and informing the 

patient about the procedure. Each of them is performed by different roles (Task Composition). One new 

task will include indication control and designation of risk factors performed by the practitioner nurses. 

This task will be conducted only if the patient is coming from the GP because the referrer is not a trusted 

party. In this task, if the patient really needs the procedure, the patient is sent to the second task, which is 

arranging appointment for the procedure. The indication control and designation of risk factors task may 

be automated by preparing a detailed survey for the patients. Thus, instead of asking questions, a survey 

can be filled up and the practitioner nurses can decide the situation of the patient. This option is not used 

in this scenario because the patients are not trusted parties and in this task, the nurse practitioners should 

physically control some of the patients‟ current health situation. 

The secretary of ES and outpatient clinic can be integrated (Integration). The same service can be given 

with less human resources (Resource Joining). Furthermore, additional work for a patient to have 

appointment in two different locations for different purposes can be eliminated. This can be helpful for 

the satisfaction of the patients. Finally, the information about the procedure will be transferred to the 

patients in a different way. The key factor of this redesign is giving this information to the patients by 

group sessions with three or four different sessions of one hour each week. With these changes, the 

“Decide Location” sub-process will be less time consuming, flexible and easy for the patients. The details 

of this redesign scenario are presented in Appendix N. 

6.3.8 Redesign Scenario 4: Evaluation 

Cost Dimension: In the current situation, the nurse practitioners can serve 8 to 12 patients in a half day 

but with the new scenario they might serve 9 to 18 patients in a half day and additionally give information 
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to the patients in an hour with group sessions. When the number of patient that visit the prescreening 

clinic increases in 2013, this redesign will help the nurse practitioners to handle more patients in shorter 

times.  

This redesign does not change the number of patients that can have procedure in a day but it decreases the 

human resource in the process. The removal of a secretary will lead to a cost saving of 39,840 Euros in a 

year. This saving will be realized by merging the human resources in the secretary of ES and in secretary 

of the outpatient clinic of MDL. In the current situation, four secretaries are working on a workday. 

According to a physician of ES, if these two locations can be combined, three secretaries will be enough. 

The analysis of the idle times of the secretaries in the ES proves this hypothesis. In addition, more 

patients can get appointment in the same day. For the current situation, this scenario just decrease the 

direct labor cost because there were not enough patients to serve in the year 2010. Table 22 gives 

information about the profit of possible extra patients that can be served in a day and the production level 

of nurse practitioners after the application of the redesign scenario. 

Table 22: Prescreening Clinic Production Change 

 For Year 2010 
(AS-IS Situation) 

For Year 2014 with 
Scenario 4 

(TO-BE Situation) 

Number of Patients That Can Be Served In A Day 8 – 12 9 – 18 

Yearly Possible Increase in Patient Number That Can 
Be Served 

- 1.254 

(a) Potential Extra Revenue (€) - 438.900,00 

(b) Extra Material Cost (€) - 75.240,00 

(c) Gain from Less Human Resource =  
(Workdays of a year)*(Working hours in a 
day)*(Hourly wage of human resource) 

- 39,840 

(a-b+c) Change in Profit (€) - 403.500,00 

(t)Average Number of Patients in a Day 8 14 

Direct Labor Cost of Nurse Practitioner Per Day (€) 
(t*Time Spend per patient*Number of Patient) 

99,00  75,69  

In Table 23, the direct labor cost effect on the idle time changes by the redesign scenario can be seen. 

Table 23: Value of Idle Time for Scenario 4 

 For Secretary of ES For Nurse Practitioner 

(d)Extra Idle Time in a Year (€) 3.654,92 4.754,33 

(e)Less Idle Time in a Year (€) - - 

The direct labor cost will decrease by arranging group sessions for information transfer even if the patient 

numbers increase in the following years. In general, the cost will decrease by combining two different 

secretary locations and informing all patients at the same time. 

Time Dimension: For the patients, the time will be affected negatively because in the AS-IS situation 

they can finish the “Sub-process Decide Location” in 10 to 30 minutes. They should spend one hour for 

getting the information about the procedure. For the nurse practitioner and the secretary of ES, the time 

spend per patient will decrease. The effect of combining two secretary locations cannot be analyzed 

because the actual data about the outpatient clinic patients were not collected during the data collection. 



43 

 

The access times will not be changed because the changes do not affect the number of performed 

procedures per day. The overall effect of the time dimension is different for the patients and for the 

process. As a result, the time dimension will not change with this redesign. 

Quality Dimension: The quality will be affected negatively because in the AS-IS situation, the patient 

can complete all the activities in a single day before the procedure. Although, in the new situation, if the 

prescreening clinic is closed when the patient visits the hospital in, he/she should come again to be 

informed. This drawback can be changed by automating the information transfer task. This option is 

discussed in the fifth redesign scenario. The redesign scenario may lead to an increase in the number of 

visits to the hospital and this is not a preference for the patients.  

Flexibility Dimension: The flexibility would not be affected with this redesign scenario. 

6.3.9 Redesign Scenario 5: Website for Endoscopy 

In the current process, the patients are coming to the hospital twice, once for arranging the appointments 

and once for the procedure. When the patients came to have an appointment, they are getting brochures 

about the procedure but the brochures are not sufficient to transfer all the important. The information 

transfer provided by the secretary of ES or by the nurse practitioners of prescreening clinic proves the 

insufficiency of the brochures. This scenario aimed to decrease the duration of the first visit and the extra 

contact with the secretary before the procedure. 

The redesign scenario can split into two parts as section A and section B. In section A, a website can be 

created to share the common information and appointment information for the endoscopy section 

(Integral Technology). The website will include information about the preparation for each procedure and 

a general information about each procedure with a video. It will also give the risk factors for each 

procedure types. There will be a section of frequently asked questions. These two parts will limit the time 

spend during the visits for getting an appointment. The patients can reach the information online instead 

of asking questions directly to the personnel of the hospital. The videos about the procedures can also be 

used by the prescreening clinic. The patient can watch the video before talking with a nurse practitioner. 

Consequently, the nurse practitioner only checks the risk factors of the patient in a physical examination 

and answers the questions of the patients with respect to the shown video. 

If a website is created, the second section of the redesign scenario can be integrated to the section A. For 

the section B, the digital ordering system that is in use at the azM for requests coming from the outpatient 

clinics can be integrated with the website. The patients can see the available slots for the procedure and 

make the appointment request to a specific time or they can just request an appointment slot from the 

hospital (Control Relocation and Order Assignment). The digital order will also control the form 

including patient information. The form cannot be sent until filling all the obligatory parts properly (Task 

Automation). This extra control will reduce the job of the secretary who needs to request the missing 

information from the referrer. At the end, when the appointment is arranged, the system can automatically 

send the information about the date of the procedure to the patient. In addition, the patients and their 

referrers can reach the results of the endoscopy procedure from the website. This way, the secretary 

should not to send the result of the endoscopy to the GP by the mail. This can be automated (Task 

Automation). The details of this redesign scenario are presented in Appendix O. 

6.3.10 Redesign Scenario 5: Evaluation 

Cost Dimension: The idle times of both human resources increase with the redesign scenario and this 

leads to serve more patients in the same day by using these idle times. Table 24 shows the possible effect 

on profit and the direct labor cost effect of the idle time changes. For this calculation, estimation should 

be done about the patients that will use the online appointment system. The estimation of a physician 

from the azM was 15% (1047 patients) but this percentage can be higher. It can be estimated that 20% of 
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the elderly patients (40% of all patients) and 70% of rest of the patients will use the system. This is equal 

to 50% of all patients (excluding the ward patients), which is equal to 3489 patients. The number of 

patients that use online appointment is also equal to the possible extra patients that can be served for 

arranging appointment. In the current process of endoscopy, the extra patients mentioned in the table 

cannot have procedure in a year but with the use of redesign scenarios 1, 2 and 3, these extra patients can 

attain their procedures in a reasonable time. 

Table 24: Change in Revenues and Costs for Scenario 5 

 If 15% of Patients Use Online 
Appointment 

If 50% of Patients Use Online 
Appointment 

Yearly Possible Increase in 
Patient Number That Can Be 
Served 

1047 2221* 

 

(a) Potential Extra Revenue (€) 366.450,00 777.350,00 

(b) Extra Material Cost (€) 62.820,00 133.260,00 

(a-b) Change in Profit (€) 303.630,00 644.090,00 

(d) Extra Idle Time in a Year (€) 10.473,77 12.143,46 

(e) Less Idle Time in a Year (€) - - 
*3489 of extra patients can be reached after 2017 so the number increase in year 2014 is used for the calculation 

According to the current patient numbers, the yearly direct labor cost decreases with the use of this 

scenario. On the contrary, creation and maintenance of a website and integrating the existing systems to 

this website will cause an increase in the total cost. If a website for arranging appointments, sharing the 

report of endoscopies and informing transfer can be implemented for the whole hospital, the cost may 

decrease. In addition, just showing the informing video before the task “Check Risk Factors and Inform 

the Patient” may lead to saving in the direct labor cost. Overall, there will be a positive effect of this 

scenario on the cost dimension. 

Time Dimension: The digital ordering system will prevent extra communication between the GP and the 

secretary of ES. The secretary will not spend time to send the endoscopy result to the GP because the 

results will be available on the website. The information provided on the website will also prevent the 

extra contact with the patients or their referrers by phone. The access times are not expected to change for 

the current situation because this scenario does not have an effect on the duration of the endoscopy 

procedures. 

Quality Dimension: The customer satisfaction will increase for many patients because they can get an 

appointment in a shorter time than before. They can learn detailed information about the procedure 

without the dependency to the secretary or the nurse practitioner. The current system can be used for the 

patients who want to get personal attention. The human resources are satisfied to have more time for other 

tasks and they will not need to inform each patient individually about the same procedure. The overall 

quality of the service will increase both for the patients who will use the website and for the human 

resources. 

Flexibility Dimension: The flexibility of the “Sub-Process Decide Location” will increase. The patients 

can decide to be informed by nurse practitioners or by themselves. They can also decide to get an 

appointment by themselves or to ask for an appointment from the secretary of ES.  

6.3.11 Link between Existing Problems and Redesign Scenarios 

The redesign scenarios were created according to the notable parts of the endoscopy process, which is 

found during the analysis. In these five-redesign scenarios, all the notable parts were covered. Only the 

“waiting time for wards” problem was covered indirectly. The solution to the “limited capacity of 
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daycare” and “long durations of colonoscopy procedure at azM” problems helped to solve the problem 

with wards by creating a location for these patients to wait before and after the procedure and by 

increasing the flexibility of the appointment slots. Figure 13 links the relation between the redesign 

scenarios and the notable parts described in section 5.3. 

 

Figure 13: Link Scenarios and Problems 

6.3.12 Combination of Different Scenarios 

The scenarios presented in the previous sections should be combined to reach to their full effects. All five 

scenarios can be applied at the same time because none of them can affect another one negatively so the 

benefits of the different scenarios will be added on top of each other. Scenario 3, 4 and 5 are improving 

the current process but they should be combined with the other scenario 1 and 2 to reach the estimated 

profits because the current situation does not allow performing more procedures in a day. 

The first three scenarios were focused on increasing the number of patients that can have service in a day. 

When they are combined, more than 2500 more patients can have service in a year (mostly simple 

procedures). The combination of the scenario 2 and scenario 3 is necessary to reach the full effect of the 

scenario 3 with the extra benefits brought by scenario 2. The scenario 2 solves the extra recovery bed 

problem for scenario 3 by building a private daycare unit for the ES. A private daycare for the ES is 

necessary for both scenarios because both of them are increased the number of the daily patients at the 

azM. The cost of constructing a daycare unit for the endoscopy is beneficial and should not be calculated 

twice as a cost-increasing factor in the different scenarios. 

The combination of the redesign scenarios 4 and 5 will be beneficial for the azM. These two scenarios are 

related to the “Sub-process Decide Location”. The website can be useful for both cases and almost all the 

proposed changes in the scenario 5 can be easily integrated to the changes in the scenario 4. In case of 

combining the scenarios, a decision should be made for how to inform the patients. In the scenario 4, the 

patients are informed by group sessions and in the scenario 5, they are informed by watching a video 
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before having the consultation in the prescreening clinic. The implementation of two scenarios at the 

same time will increase the flexibility and the effect of both scenarios.  

6.3.13 Overall Result of Redesign Scenarios 

Table 25 shows the overall impact of the redesign scenarios according to the estimated change in the 

direct labor cost, total service time and financial impact. The change percentages with respect to the AS-

IS situation are given in parenthesis.  

 The direct labor cost gives the yearly direct labor cost of each scenario 

 The total service time spend gives the yearly service time of the human resources in each scenario 

 The estimated financial impact gives the revenue of each scenario according to the possible 

increase in the patient numbers in a year (The number of patients used in each calculation will be 

available before year 2014) 

For the calculation of the „combined scenarios‟, the 4th and 5th scenarios were combined for calculation 

because they were both focusing on a change in the same sub-process. In the calculation, the tasks of 

scenario 4 were used but the online appointment option in scenario 5 was considered by arranging the 

patient numbers according to scenario 5. In addition, each redesign scenario has different effect on 

possible procedure number increases. This difference was adjusted by estimating the patient numbers 

equal to the estimation of the patient numbers in 2014. This way, the financial impact did not give an 

unrealistic result with respect to the high number of patients that would not be possible for some more 

years. The explanation of the calculations used for Table 25 can be found in Appendix Q. 

Table 25: General Results for Redesign Scenarios 

Scenarios Direct Labor Cost 
(€) 

Total Service Time 
Spend (Minutes) 

Estimated Financial Impact 
(€) 

 8319 Patients 8319 Patients Number of 

Patients in a 

Year 

Profit 

AS-IS Situation 801.706,17 (0%) 663.770,26 (0%) 8.319 1.340.262,00 

(0%) 

Scenario 1.1 799.759,79 (-0,24%) 660.046,16 (-0,56%) 10.209 1.768.522,00 

(31,95%) 

Scenario 1.2 799.759,79 (-0,24%) 660.046,16 (-0,56%) 9.822 1.642.716,00 

(22,57%) 

Scenario 2 769.606,54 (-4,00%) 610.558,75 (-8,02%) 9.066 1.505.100,00 

(12,30%) 

Scenario 3.1 -* -* 8.527 1.400.582,00 

(4,50%) 

Scenario 3.2 -* -* 

8.579 

1.415.662,00 

(5,63%) 

Scenario 3.3 -* -* 

8.683 

1.445.822,00 

(7,88%) 

Scenario 4 795.221,16 (-0,81%) 648.709,95 (-2,27%) 9.573 1.723.842,00 

(28,62%) 

Scenario 5.1 787.807,44 (-1,73%) 631.758,21 (-4,82%) 9.366 1.643.892,00 

(22,66%) 

Scenario 5.2 783.169,54 (-2,31%) 617.698,05 (-6,94%) 10.540 1.984.352,00 

(48,06%) 

Combination of 
Scenarios : (1.2), 

(2), (3.3), (4), (5.2) 

752.151,72 (-6,18%) 566.265,46 (-14,69%) 10.540 1.952.480,00 

(45,68%) 



47 

 

* Cannot be calculated because performing the procedure by an experienced physician, the adaptation of nurses to the same procedure (perform 

their job faster than usual) and the elimination of waiting times for patients could not be calculated for placed to the execution times of tasks. 

Table 26 shows the final effect of each redesign scenario according to the performance elements of the 

devil‟s quadrangle. Positive, negative and no effect represents the overall effect of each dimension 

according to the selected KPIs in Table 17 that was given in the beginning of the chapter. 

These results reveal that the most effective scenario is the second one because of the positive effect on all 

the dimensions. The scenario 5, scenario 1, scenario 3 and scenario 4 are following each other. The 

scenario 5 has less positive effect on the cost compared with the scenario 2 because integrating all the 

system to the website will have an initial cost and the direct effect of the scenario 2 on the increase of the 

procedure numbers are higher. Most of the positive effects are on the cost and time dimensions because 

the focus of the azM is the improvement of these dimensions since they are the dimension that will affect 

serving more patients in each year.  

A positive effect on all dimensions may seem suspicious and probably there are some negative effects on 

some dimensions. The scenarios were evaluated according to the KPIs given in section 6.3 and some of 

the dimensions evaluated with more than one KPI. In those situations, the estimated positive effect on one 

KPI may overrule the negative effect of another KPI. Moreover, some criteria that were not evaluated 

during the redesign evaluations may have negative effects. As a last note, the effects on the four 

performance dimensions do not mean that each scenario is sufficient to be applied independently to reach 

to the expected performance improvements.  

Table 26: Results of each Redesign Scenario 

 Devil‟s Quadrangle Dimensions Possible Effects 

Redesign 

Scenario 1 

 

Cost Positive 

Time Positive 

Quality No Effect 

Flexibility Positive 

  

Redesign 

Scenario 2 

 

Cost Positive 

Time Positive 

Quality Positive 

Flexibility Positive 

  

Redesign 

Scenario 3 

 

Cost Positive 

Time Positive 

Quality Negative 

Flexibility No Effect 
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Redesign 

Scenario 4 

 

Cost Positive 

Time No Effect 

Quality Negative 

Flexibility No Effect 

  

Redesign 

Scenario 5 

 

Cost Positive 

Time Positive 

Quality Positive 

Flexibility Positive 
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7. Developed BPR Method Evaluation 

7.1 Evaluation Approach 
After the case study, an evaluation of the redesign practice was done. The evaluation was qualitative and 

based on the Method Evaluation Model (MEM) of Moody (2003) (12). The evaluation criteria were 

presented in Chapter 1, section 1.2.1. The aim was to evaluate whether the „best practices‟ helped to 

improve the performance of the current endoscopy process in the redesign practice.  

Some modifications were applied to the MEM. The actual results for the actual effectiveness cannot be 

seen without the evaluation of the actual change results of the endoscopy process. The actual 

effectiveness criterion is changed to the perceived effectiveness because the scope of the project does not 

include the implementation of the redesign scenarios. The perceived effectiveness is similar to the 

perceived usefulness, which is another criterion in the MEM. For this reason, the effect of the redesign 

scenarios on the objectives of the case study is evaluated in the section of the perceived usefulness. In 

addition, the questionnaire results were used to evaluate the perceived usefulness. 

Since the chosen redesign method was actually and successfully in use on the healthcare and other 

domains, the actual usage of the method was not evaluated.  

According to the evaluation aspects of the MEM, a questionnaire was prepared for the medical personnel 

of the azM who had been a part of the redesign. This questionnaire includes questions about the perceived 

ease of use, perceived usefulness and intention to use. The questions were adapted for the business 

process redesign from the questions of Moody et al‟s (12) and Davis et al‟s (23) study. The rating of the 

questionnaire was from 1 to 5, which 1 represented the lowest and 5 represented the highest score for the 

question types. Some questions are negated to avoid monotonous responses (12). For this reason, for 

some questions 5 is a positive response and for some questions, it is a negative response. The 

questionnaire can be seen in Appendix R.  

Initially an explanation about the results of the redesign practice was made. Then, the questionnaire was 

given in a group session to a nurse and a physician of the ES. The questionnaire and the results of 

redesigns were sent to one physician who could not attend to the group session for filling the 

questionnaire. The answers and the average results can be seen in Appendix S. If more people could 

contribute to the questionnaire, the evaluation of the method would be more valuable. According to the 

outcomes of the questionnaire and the personal experiences gained during the case study, the success of 

each evaluation criteria explained in the following sections. 

7.1.1 Actual Efficiency 

The actual efficiency can be defined by the effort required to apply the method. For the case study, the 

effort spent was two sided; [1] the effort spent by the person who apply the redesign method and [2] the 

effort spent by the healthcare practitioners in the target process. Hard data was used to evaluate this 

aspect. 

In order to provide the final redesign scenarios, the first contact with the healthcare practitioners in the 

azM was in April 2011 and continued until the end of October 2011. During this period, in average four 

full months were spent on the case study. This time includes; the planning the case study, data collection, 

creation of AS-IS process model, generation of simulation model for the current situation, analysis of the 

Chapter 7 



50 

 

endoscopy process, creation and evaluation of redesign scenarios with respect to the analysis results. The 

last two months of this time were used for the analysis and redesign of the endoscopy process. 

The healthcare practitioners mainly spent their time in the meetings (interviews and group sessions) and 

for answering the questions during the day. Table 27 shows the estimated time spent by each healthcare 

practitioner during the execution of the redesign and the total labor cost with respect to the time spent. 

Table 27: Cost of Involvement of Healthcare Practitioners 

Healthcare Practitioners Physician 1 Physician 2  Nurse 

Categories for Time Spent 

Meetings for Analysis and Redesign (Minutes) 385 120 120 

Requests by E-Mail (Minutes) 0 60 - 

Time Spent per Person (Minutes) 385 180 120 

Direct Labor Cost (€) 519,75 243 51,6 

Total Time Spend (Minutes) 685 

Total Direct Labor Cost (€) 814,35 

Approximately, 240 hours of work was done to achieve the results of the redesign. This time includes 

analysis of the endoscopy process before creating the redesigns, organizing meetings, preparing 

documents for the meetings, generating the redesigns, meetings with practitioners, evaluating the 

redesigns. In addition, approximately 180 hours were spent to create a simulation model for the 

endoscopy process. 

The estimated direct labor cost is reasonable. The profit of each redesign scenario was higher than the 

direct labor cost for the redesign. If only the changes in the direct labor costs of the redesign scenarios are 

taken into consideration, the execution of each scenario compensate the extra direct labor cost of 

practitioners joining the redesign. 

The creation of a simulation model for the endoscopy process was the problematic part of the efficiency. 

The initial plan was to analyze the current situation and to evaluate the redesign scenarios with a 

simulation model but this could not be done within the time spent for redesigns. 

7.1.2 Perceived Effectiveness 

The perceived effectiveness can be defined by the number of generated redesign scenarios and their 

success. The success of the redesign scenarios are related to the aim of the clients‟ requests and the 

satisfaction that they got from the redesign results. 

Five redesign scenarios were generated at the end of the case study. The scenario 4 and 5 can be split up 

into simpler redesign scenarios, but the effect of the scenarios will be less. In addition, most of the 

redesign scenarios can be combined with each other. In conclusion, more than 10 scenarios can be 

generated with five main scenarios. This shows that, the number of the generated redesign scenarios is 

sufficient for the case study and can be seen effective with respect to the endoscopy process of the MDL. 

Not all these combinations could be evaluated within the time spent so the perceived effects might not be 

seen by the clients for all combinations of redesign scenarios. If all the possible combinations be 

evaluated the actual efficiency might be higher. 

The redesign scenarios were approved by the practitioners, who see the scenarios. Only the scenario 5 

was not found very realistic because of the extra cost and effort that needs to spend for the creation of a 

website. The practitioners also liked to see the approximate cost effect of each scenario because they 

mentioned that the management is focusing on the cost dimension before accepting the implementation of 
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the scenarios. The drawback of this method is to create the redesign scenarios with the help of the client. 

This decreases the satisfaction of the client because they did not see the redesign scenarios as a new idea. 

If the case study included one or two redesign scenario(s) from scratch, and if the scenarios can be 

evaluated with simulation models, the success of the redesign method might be higher for the client. 

In general, the clients were seemed to be satisfied by the results, and more than one redesign scenario can 

be generated with the use of the „best practices‟. Not having the evaluation of the redesign scenarios with 

a simulation model was the main factor that negatively affects the perceived effectiveness. 

7.1.3 Perceived Ease of Use 

The perceived ease of use can be defined by the degree to which a person believes that using a BPR 

method will be free of effort. Perceived ease of use criterion was evaluated based on the outcomes of the 

questionnaire results and the personal observations of the reaction of the healthcare practitioners for the 

BPR method. Six questions were asked to evaluate the perceived ease of use. 

The results showed that, applying the redesign practice is not really complex or difficult to follow or to 

perform for the participants (Question 1 [Q1] and Question 2 [Q2]). When the question was specified for 

applying the method to the endoscopy process (Q4), the answers changed a bit (two participant found it 

easier and another one was neutral). This shows that, participants had a positive tendency towards the use 

of the method. The reaction for the questions about the learning and understanding of the method (Q3 and 

Q5) depends on the participants‟ involvement in the redesign practice. For the fully involved participant, 

it was very easy to learn but for the other ones, it was neutral. Despite this, none of the participants had a 

negative vote for applying the redesign practice to the other processes in the azM (Q6). These answers 

showed that the participants found the method applicable in the healthcare service domain by spending an 

acceptable effort. The average score of the answers to each question can be found in Table 28. 

Table 28: Average Score of Answers for the Perceived Ease of Use 

Q1 Q2 Q3 Q4 Q5 Q6 

2,00 2,00 4,00 2,00 3,67 2,67 

In general, even the answers of the questionnaire was overall positive, some parts, such as modeling the 

process with a simulation tool were not found easy. This will be hard for any participant of the 

questionnaire. The perceived ease of use found applicable to azM with respect to spending acceptable 

time and effort. In addition, the responses of participants showed that following the method during the 

application improves the learning and understanding.  

7.1.4 Perceived Usefulness 

The perceived usefulness can be defined by the degree to which a person believes that a particular method 

will be effective in achieving its intended objectives. The perceived usefulness criterion was evaluated 

with the questionnaire. Nine questions, which were focused on the analysis and redesign phases, were 

asked. 

For the analysis phase (Q7, Q8, Q9 and Q10), one participant gave neutral responses to the questions, and 

this is probably related to the lack of participation to the analysis phase. For the other participants, the 

method helped a lot to get the insight of the actual processes in the endoscopy section (Q8). One of these 

two participants, strongly agreed about the support of method to verify whether the processes were 

executed as planned but the other one stayed neutral (Q9). The analysis results also satisfied the 

participants for identifying the problematic areas and the improvement possibilities (Q7).  

For the redesign phase (Q11, Q12 and Q13), one participant stayed neutral for all the questions, except 

the question about verifying the effectiveness of the redesign scenarios (Q12). The other participants gave 
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very positive responses to the question 11. The question asked in order to verify the effectiveness of the 

redesign scenarios (Q12) did not get a fully positive response but the score was still high. This 

verification issue was probably right because of the lack of using simulation results. Using simulation 

models for the redesign scenarios will solve this problem. Only the participant who was a part of the 

whole redesign practice gave full support for the help of the „best practices‟ to create ideal process 

redesign scenarios (Q13). The rest of the participants stayed neutral. 

The answers about the overall usefulness and comparison with the methods used in the azM were positive 

for most of the participants (Q14 and Q15). All the participants found the redesign method useful (Q14), 

and two of them interpreted it as an improvement to the standard methods of the azM (Q15). Only one 

participant did not support this. The average score of the answers to each question can be found in Table 

29. 

Table 29: Average Score of Answers for the Perceived Usefulness 

Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 

3,67 4,00 3,67 2,33 1,67 3,33 3,67 4,00 4,00 

In general, the perceived usefulness got highly positive comments from the participants. They found the 

given cost related information interesting and useful for the redesign scenarios. One participant mentioned 

that, the tangible results about the cost dimension would help them to convince the high management for 

these changes. This shows that the redesign practice achieves its intended objectives in the eye of some of 

the healthcare practitioners involved in the project. 

7.1.5 Intention to Use 

The intention to use criterion was the extent to which a person intends to use a particular method. This 

criterion was evaluated with two questions. 

The results showed that, the participants were having positive feelings about the use of BPR (Q16), but 

they were neutral about the choice of the redesign method as a substitute to the current methods (Q17). 

There were two probable reasons. One of them was the lack of existing methods in the current situation, 

so it was hard to compare them. The second reason was the extra workload, which was imposed to the 

participants. Previously, they could make changes on the current situation by spending less effort for 

evaluating the impact of the change but for this redesign practice, a detailed analysis and evaluation of the 

redesign scenarios are necessary. If the link of the participants (means their relation with the economical 

issues of azM) with the cost related issues increases, they may prefer to use the redesign method because 

of the tangible cost related outcomes of each redesign scenario. The average score of the answers to each 

question can be found in Table 30. 

Table 30: Average Score of Answers for the Intention to Use 

Q16 Q17 

1,67 3,00 

In conclusion, no negative response received except the question about the verification of the 

effectiveness of the redesign scenarios. This was related to the lack of simulation results and this proves 

that a simulation tool is necessary to observe the effects of the redesign scenarios. Beside this, rest of the 

method showed success, at least for the current process that was chosen. 
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8. Conclusion, Limitations and Future Work 
This chapter consists of the conclusions of the whole thesis project, the main limitations and the possible 

future works. 

8.1 Conclusion 
The healthcare service providers such as the hospitals are encountering problems due to the high service 

cost and high demand by the increase of the elderly population. A possible way to improve the 

performance is redesigning the current business processes. There are several BPR methods for this 

purpose, but they are not specially designed for the healthcare domain or they are limited to the literature. 

The main characteristic of the healthcare domain is the approach to the customers. In most of the business 

domains, the companies are consumer centric but the healthcare domain mostly focuses on the healthcare 

activities instead of the demand of the patients. For these reasons, a research to find and to analyze the 

existing BPR related methods used for the healthcare organization is necessary. This idea generates the 

first research question. 

What are the properties of the existing holistic process redesign methods in use by consultancy 

firms that can assist healthcare practitioners in developing process alternatives? 

In order to come up with an answer to this question, a field survey was conducted among the consultancy 

firms that offer services in the business process management field. Five consultancy firms joined the field 

survey. Each of these firms had a different method. These methods were analyzed with the help of the S-

A Framework.  

The analysis reveals some important aspects about the methods. None of these methods was specialized 

for the healthcare domain but the methods were applied in this domain by the consultancy firms. The 

focuses of these methods were different from each other and the least used focus aspect was the 

technology. There are some differences in the performance criteria but the cost and time are same for all 

the methods. When the content of the methods were analyzed, all the methods can mapped to the S-A 

Framework. This shows the similarity of the main approach of each method. During the analysis of 

different elements of the methods, some similarities and differences were found. The methods have 

differences in the actions that are done during the envision and initiate stages of the framework. The 

similarities of the methods increased in the diagnose and redesign stages. While comparing the techniques 

and tools, many different techniques were observed among five methods. Interviews and workshops are 

the most commonly used ones. As a final remark of the analysis, a lacking of patient involvement during 

the execution of the methods was observed.  

The analysis of the BPR related methods used for the healthcare domain is the scientific contribution of 

the first part of this report.  

In the second part of the report, a case study was carried out in the MDL department of the azM to answer 

the second research question. 

What is the impact of ‘best practices’ for performance improvement in hospitals? 

The endoscopy process of the hospital needs an improvement. In the case study, the redesign of the 

endoscopy process was performed. The steps of the redesign practice were taken from the methods 
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existing in the literature. The focus of the redesign was to use the „best practices‟ to generate redesign 

scenarios and then to evaluate the success of this approach according to the Method Evaluation Model.  

The outcome of the redesign practice composed of five different redesign scenarios that can be combined 

with each other in order to increase the performance of endoscopy process under the cost, time, quality 

and flexibility dimensions. The generated redesign scenarios were evaluated based on the evaluation 

framework from the article of Jansen-Vullers et al. (20). Then, the success of the redesign scenarios was 

evaluated by a questionnaire to evaluate the success according to the personnel of the MDL. 

During the execution of the redesign practice, some characteristics of the hospitals were observed. Since 

many data about the processes are not recorded in the IS systems, it is important not to collect all the 

information only from the IS. The collection of the necessary data was done by interviews and by 

following the workflow. The data obtained from the healthcare practitioners was not always reliable 

(especially the time data because it depends on the skills of practitioner) and collecting some data by a 

time study took a long time. The case study showed that, the collected data by interviews must be 

combined with the data collected by the time study. 

In the analysis phase, an AS-IS model of the current situation was created. Moreover, the analysis of 

collected data by following the process was interesting for the practitioners because the presented actual 

time data about tasks were sometimes different from their estimations. The problem in the analysis 

section was the creation of a simulation model. The effect of human behavior on the execution of each 

task of the model made it hard and time consuming to create a realistic simulation model in the planned 

time of the project. The use of a simulation model can be decided on the type of the process under the 

scope for other projects. 

For the redesign phase, the healthcare practitioners were included and this leads to more realistic redesign 

scenarios that will satisfy them. The case study shows that the healthcare practitioners have ideas about 

the possible changes and this leads creating more effective redesign scenarios because the practitioners 

are involved in the process for a long time and they know the bottlenecks. The drawback of this approach 

is the possible limitation of creativity because the focus of the redesigns may shift to the existing ideas 

and this may result with missing some effective redesign scenarios. The „best practices‟ used in this phase 

helped to overcome this obstacle. In addition, making the practitioners a part of the method is important 

but also difficult because of their low availability. This deduction shows the importance of the planning of 

interviews, the planning of discussion sessions and choosing specific people from each role as a contact in 

the beginning of the redesign practice. 

In general, the redesign practice applied successfully in a case study and the results are mainly 

appreciated by the healthcare practitioners involved in the project. The evaluation of the redesign practice 

shows the success and reveals the lack of quantitative results generated by a simulation study. The 

evaluation related to the actual results cannot be obtained because the implementation of redesign 

scenarios was not realized. The redesign practice tried to be done with a holistic approach by considering 

different performance dimensions. The redesign scenarios tries to improve all four performance 

dimensions in the „devil‟s quadrangle‟. The evaluation results of the redesign practice showed that the 

method improved the performance of the current interdepartmental order-fulfillment process of the MDL. 

8.2 Limitations 
The project had some limitations in different phases. These limitations could affect the outcomes and they 

might limit the quality of the work. Some basic limitations are explained in order to inform the reader. 

The first limitation was the use of limited number of consultancy firms for the field survey. A deeper 

analysis of BPR related methods used in the healthcare domain could be done by including more firms in 

the field survey. With the collection of more data from different methods could help to find generic 
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similarities and differences of the healthcare domain. The field survey is a time consuming activity 

because it is hard to arrange interviews in a short time. It is also hard to find firms that will spare some of 

their time and will share their methods in use for an activity that is not directly beneficial for them. Even 

in the selected consultancy firms, it was hard to arrange two interviews with different people and 

sometimes they were not volunteered to share some details of their methods even if they were agreed to 

participate to the field survey. In addition, the short duration of the interviews limited the depth of the 

interviews. The detailed information about the implementation phase could not be collected during the 

interviews. Therefore, the focus of the interviews remained limited to the stages before the 

implementation.     

The second limitation was mainly the qualitative evaluation of the redesign scenarios in the second part of 

the project. The cost dimension was tried to evaluate quantitatively but the time, quality and flexibility 

dimensions were evaluated qualitatively. The quantitative evaluation could be possible by using a 

simulation model. A partially validated simulation model was created, but using the simulation model in 

the analysis phase and for the evaluation of the redesign scenarios was not possible because of the limited 

time of the project. In addition, the data collection by following the workflow was done for a limited 

number of patients. Only the colonoscopy and gastroscopy patients were followed. More patients, which 

have different types of procedures might be followed to have better estimations about the time results. For 

example, 19 patients were followed at the Annadal. If 50 patients for each type of procedure could be 

followed, the results would be more realistic.  

The last limitation was about the language barrier. The patients‟ opinions would be useful for the analysis 

of the current problems, for creating the redesign scenarios that would satisfy the patients and for the 

evaluation of the quality dimension more quantitatively. However, to contact with patients was not easy, 

because many patients were elderly and they were not speaking English fluently. In addition, speaking 

with sedated patients was not easy and meaningful. Most of them might not want to spend more time in 

the hospital when they were ready to leave. 

The major one of all these limitations was the time limitation of the project. Spending more time in a 

more planned way for the field survey and the cases study might overcome most of the limitations. 

8.3 Future Work 
This section addresses the possible directions for future work by focusing on the limitation of this project. 

A possible future work can focus on widening the field survey to learn more about the BPR methods that 

are actively used by the consultancy firms on the healthcare organizations. It will be helpful to include the 

implementation phases of the methods to the scope of the project. In addition, an extended field survey 

can lead to make a quantitative comparison between different phases, techniques or tools of the methods. 

This way, the experiences of the participating firms can be evaluated in detail and a specific BPR method 

for healthcare practitioners can be developed by the use of the field survey. 

The second option for a future work is to extend the current case study. When the method and the 

simulation model of the current situation are ready, the scope of the project may be enlarged and the 

possible effects of the redesign scenarios can be evaluated quantitatively. This is possible by executing 

the redesign phase by preparing simulation models for each scenario, including the patient perspective for 

the redesign and evaluation of it. In the data collection part of the project, it was observed that the 

endoscopy patients were also related to the outpatient clinic of the MDL and the function lab of the MDL. 

These two sections can be included in the scope of the project so the developed process alternatives can 

outperform the performance of the current processes dramatically. In general, the decision of the scope 

can be made according to the paths that the patients are following (case centric) instead of just looking at 

the different processes in the hospital (functional). There might be more improvement and change 

possibilities when the complete paths of patients are taken into consideration.  
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10. Appendix 

10.1 Appendix A 

Table 31: Table of consultancy firms in the Netherlands 

Name Decision of the 
First  

Selection Phase  
(Include/Exclude) 

Decision of the 
Second Selection 

Phase 
(Include/Exclude) 

In field of HC  
(1/2/3/4/5/6)* 

Ranking *** 

A.T. Kearney B.V. Include Include 3 2 

Accenture Ltd Include Include 2 1 

Altran B.V. Include Include 2 1 

Andersson Elffers Felix Include Include 2 3 

BearingPoint B.V. Include Include 2 1 

Berenschot B.V. Include Include 1 4 

Berenschot Group Include Include** 1 4 

Conclusion BV Include Include 2 3 

ConQuaestor B.V. Include Include 6 2 

Deloitte Consulting B.V. Include Include 2 1 

Deloitte Management Support B.V. Include Include** 2 1 

Delta Consult Include Include 3 4 

Det Norske Veritas Certification B.V. Include Include 2 3 

DHV Holding BV Include Include 3 4 

FinAce Financial Services B.V. Include Include 2 4 

Holding PricewaterhouseCoopers  
Nederland B.V. 

Include Include 2 3 

Interlink B.V. Include Include 2 3 

Kennis, Marketing  
& Media Groep B.V. 

Include Include 1 4 

Kiwa NV Include Include 2 3 

Koninklijke Haskoning Groep B.V. Include Include 3 4 

Leeuwendaal Advies B.V. Include Include 1 2 

Legian Professionals B.V. Include Include 1 4 

M & I / Partners Ltd Include Include 2 3 

Mansystems Nederland B.V. Include Include 1 3 

myBrand B.V. Include Include 1 4 

NOVISOURCE B.V. Include Include 3 4 

O & I Management Partners Ltd Include Include 2 1 

PA Consulting Services B.V. Include Include 2 1 

Pallas Athena B.V. Include Include 1 2 
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PDM Corporate Management  
Services B.V. 

Include Include 3 4 

Penta Scope B.V. Include Include 2 1 

QNH Holding B.V. Include Include 1 2 

Stichting Het Expertise Centrum,  
Consultants voor 
Overheidsinformatisering 

Include Include 1 4 

Tata Consultancy Services  
Netherlands B.V. 

Include Include 2 1 

The Boston Consulting Group B.V. Include Include 2 3 

The Quint Wellington Redwood  
Group B.V. 

Include Include 3 2 

Twynstra Gudde Include Include 3 2 

Ventus Information Management B.V. Include Include 1 4 

Verdonck, Klooster & Associates Ltd Include Include 1 4 

Yacht Group Netherlands BV Include Include 3 4 

BMC Investments B.V. Include Include** X 1 

Next Dimension Network B.V. Include Include** X 3 

PricewaterhouseCoopers  
Nederland B.V. 

Include Include** X 3 

PricewaterhouseCoopers Russia B.V. Include Include** X 3 

Cartier Europe B.V. Include Exclude X X 

Catom Petroleum  
Distribution Management 

Include Exclude 5 X 

Accenture Outsourcing Services B.V. Include Exclude X X 

Aegroup B.V. Include Exclude X X 

AFS Group B.V. Include Exclude X X 

Ajilon Professional Ltd Include Exclude X X 

AOB Compaz B.V. Include Exclude X X 

AT Osborne B.V. Include Exclude 2 X 

Avus International Consulting Include Exclude X X 

AWS Holding B.V. Include Exclude 5 X 

BAS Consultancy B.V. Include Exclude X X 

BCA Bouwkundig & Civieltechnisch  
Adviesbureau B.V. 

Include Exclude X X 

Bestuursacademie Nederland B.V. Include Exclude X X 

BMB Mott MacDonald Ltd Include Exclude X X 

BMC Groep BV Include Exclude 3 X 

BRO Include Exclude X X 

Client First Beheer B.V. Include Exclude X X 

Continu Recruitment Services Include Exclude X X 
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CONTROL Finance B.V. Include Exclude X X 

Cordares Diensten B.V. Include Exclude 5 X 

DLV Plant B.V. Include Exclude X X 

Doxis Include Exclude X X 

Euroconsult Mott MacDonald B.V. Include Exclude X X 

Fagro Consultancy B.V. Include Exclude 2 X 

FC Groningen Beheer Include Exclude X X 

GITP Nijmegen Include Exclude 6 X 

Goudse Verzekeringen Services B.V. Include Exclude X X 

Innax Group B.V. Include Exclude X X 

Institute for International Research Include Exclude X X 

Interim Oxyma Include Exclude X X 

Iv-Industrie B.V. Include Exclude X X 

Joanknecht of Zelst & Accountants Include Exclude 1 X 

Johnson Controls Integrated  
Facility Management B.V. 

Include Exclude X X 

LHO Beheer B.V. Include Exclude X X 

Lloyd's Register Nederland B.V. Include Exclude 2 X 

Maetis N.V. Include Exclude 2 X 

Majestic Products B.V. Include Exclude X X 

Nederlands Centrum  
voor Informatie Management 

Include Exclude X X 

Nuclear Research  
and consultancy Group 

Include Exclude 2 X 

ORTEC Finance B.V. Include Exclude X X 

Philip Morris Management  
Services B.V. 

Include Exclude X X 

PNO Consultants Include Exclude X X 

Provide Consultancy B.V. Include Exclude X X 

Rabo International  
Advisory Services (RIAS) B.V. 

Include Exclude X X 

Radar Group Ltd Include Exclude X X 

Resources Management &  
Finance B.V. 

Include Exclude X X 

Robidus Groep B.V. Include Exclude X X 

RPS B.V. Include Exclude 2 X 

Schiphol International Include Exclude X X 

Serco Nederland B.V. Include Exclude 2 X 

SGBO Include Exclude X X 

Stichting Cubiss Include Exclude X X 
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Total Identity Holding B.V. Include Exclude X X 

Unisys Europe Africa Services B.V. Include Exclude X X 

Veldhoen + Company Ltd Include Exclude X X 

VODW Marketing &  
Management Consultants B.V. 

Include Exclude X X 

Witlox Van den Boomen Accountants NV Include Exclude X X 

Xcent B.V. Include Exclude 3 X 

Notes about the table: 

DNHI  = Do Not Have Enough Information 

NEA = Not Economically Active 

 

(*) Means: 

 

(1) Do not focus on a specific area at all, but provide general (BPR) services 

(2) Focus on several areas, including the healthcare domain 

(3) Focus on several areas, but not the healthcare domain 

(4) Focus on only the healthcare domain 

(5) Focus on only one area that is not the healthcare domain 

(6) Do not Know 

 

(**) Means: 

  

The decision about the company was already given under a different name. 

 

 

(***) Means: 

 

The ranking of companies according to their importance for the research of BPR methodologies 

 

(1) They have detailed and long information about process redesign or similar subject and they give 

service in the HC field. 

(2)  They have detailed and long information about process redesign or similar subject but they are not 

active in the HC domain. 

(3) They are active in the HC domain but they do not have enough or have short information about 

process redesign or similar subject. 

(4) They do not specially mentioned about being active in the HC domain (or known by non-active in HC 

domain) and they do not have enough or have short information about process redesign or a subject 

similar to it. 
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10.2 Appendix B 

 
Figure 14: Flow of Interview with Phases and Questions 

1)Opening 
Phase 

•Introduce myself 

•Breifly describe my aim to do the interview and objective and scope 

•Discuss ethical issue about tape recording and confidentiality of the company 
and participant's name 

2)General 
discussion 

•A warm-up question (What is your role in process redeisgn consultancy projects?) 

•Explain the six elements of the BPR framework 

3)Method 
Overview 

•Which methodologies are you using for business process improvement/optimization 
projects?  

•Are the methods customized?  

•Which methods can be used for the healthcare domain? 

•What are the main goals of the method? to what extent is this method holistic? 

•Which elements of the BPR framework are addressed by the method? 

4)Detail for 
each 

method 

•Who are the customers? 

•What kind of services are you generating for serving your customers? 

•What are the tasks that executed during the interview? (number of tasks in a job, relative 
size of tasks, nature of tasks, degree of customization) 

•What is the order of tasks executed? (sequencing of tasks, scheduling of jobs) 

•What are the risks and problems in each step? 

•Who are the participants for each task of BPR? 

•Which information is used and created during the consultancy process? 

•Which technologies are you using for the BPR tasks? 

•Is there any external entity who is involved in the consultancy process besides the 
customer? 

5)Find S&W 

•What are the strenghts and weaknesses of each of the methods? 

•How do you overcome the problems caused by its weaknesses? 

6)Evaluation 

•OPTIONAL 

•How do you test the success of your BPR? What are the success criterias? 

•How do you handle unexpected outputs from your evaluation? 
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10.3 Appendix C 

Interview Summary: V 

General field survey information  

Name first interviewee  :  XXX  

Position first interviewee :  Business manager (commercial focus)  

Name second interviewee :  XXX  

Position second interviewee :  Senior business manager, V Healthcare  

Method description:   

At V, the “Feasibility Study” method, as shown in Figure 15, is used to redesign business processes in the 

healthcare domain. This method is composed of 12 steps. The first and the last step are mandatory and the 

other steps are optional. All steps will be discussed in more detail in the remainder of this section. 

Aim of method:  

The main aim of the method is to improve process performance in terms of cost, time and quality. 

Priorities and detailed objectives are discussed with the client. Furthermore, when client needs to invest in 

IT and/or needs to improve their process, this method helps to prepare the Business Case, indentify 

Change Management implications and gives a clear decision on what should be invested. Another site 

effect of this method is to have people engaged (stakeholders, key-users) before a real implementation 

project, based on the advice coming out of the feasibility study, starts.  

Focus of method:   

The method focuses on technology aspects of business processes, and it used to investigate process 

improvement implications. This method can be a preparation before a change technology (or process 

improvement / Lean Six Sigma) project starts.  

Customization for the healthcare domain:   

The method is not customized for the healthcare domain.   

Detailed method description:  

Table 32 and Table 33 show and explain each step of the method, as shown in Figure 15, in more detail.  
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Figure 15: Feasibility Study  
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Table 32 Feasibility Study  
Step Names Feasibility Kick-off Problem scope 

definition 

Stakeholder Analysis Key-user Survey Internal/External 

Benchmark 

Process Mapping 

Dimensions 

Aim To gain commitment of 

the customer and 

agreement on roles, 

progress reporting and 

other customer needs 

To make sure the scope 

(and out of scope), and 

problem is well defined 

To gain commitment 

from the different 

stakeholders involved 

To investigate current 

key-user opinions and 

usage about process and 

tooling 

To gain insight about 

other solutions used by 

other department or 

companies 

To explore the current 

process and mutual 

understanding of the 

information flow 

 

People Involved Business analyst, the 

sponsor (main client) 

Business analyst, the 

sponsor 

Stakeholders, business 

analysts 

Key-users of the 

processes in scope and 

business analysts 

Business analysts, key-

users of the target 

functioning unit or 

hospital, IT architect 

Business analysts, key-

users 

Input Data Needs of the client, 

expectations of client 

- The name and the contact 

information of 

departments involved in 

the process 

Know the key-users of 

each department 

Information from similar 

hospital, information of 

departments within the 

same hospital who do 

similar work with 

different tool(s) 

Information of human 

resources, actions, 

deliverables, work/data 

flows, tools and times of 

each step and the trigger 

of the flow between 

departments  

Actions - Decide which steps of 

the study are needed for 

the client 

- Fill in the manual card 

about the steps according 

to the needs of the 

customer during a 

discussion session 

Conduct a half day 

research within the 

consultancy company to 

learn the aim of the 

customer 

- Find the stakeholders 

within the scope and 

interview them1 

- Create a power map 

according to the collected 

information to see which 

stakeholders are 

hesitating, which are 

promoters or want to be 

active in the study and 

the ones, which do not 

support 

- Decide how to manage 

the different stakeholders 

Send a survey to the key-

users of the target tool2 

- For external 

benchmark, investigate 

other hospitals. Ask 

questions about the tools 

that they are using3 

- Internal benchmark is 

done in a similar way  

- Find and take existing 

model and follow the 

steps to validate 

- Investigate the current 

process and its 

interaction with IT-tools. 

- Create the AS-IS model 

as a swimlane process. In 

this model, all the steps 

of involved departments 

can be defined 

individually. 

- Validate the produced 

final model. 

Outputs Feasibility kick-off 

report, planning and 

document repository 

Well defined scope and 

problem statement 

Interview results / 

summary per 

stakeholder,  power map 

Summary of survey 

results 

Description and 

interview results per 

benchmark 

Process swimlane 

(current / AS-IS) 

Techniques Discussion session Research Interview Survey Benchmark Brainstorm sessions 

Tools Manual card, feasibility 

kick-off form 

- Stakeholder interview 

forms 

Survey forms Benchmark forms Swimlane model 

Problems/Hints/Tips - - - Tweak the questions 

according to the 

stakeholders. 

- Discuss the power map 

with the real customer. 

The customer may want 

to stop the feasibility 

study. 

- Send remainders for 

people to fill in the form 

within 5 weeks. 

- Customize the 

questions on the forms 

according to the key-

users. 

- Do internal benchmark 

if the organization is big. 

- Let the customer decide 

to do this step (advised to 

do). 

- Do not forget that in 

99% of the cases the AS-

IS process is different 

from the AS-Defined. 

- Check hidden or 

different processes that 

are not seen in the 

existing models. 
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Table 33: Feasibility Study 
Step Names Current System 

Landscape 

Solution Architecture Requirements 

Workshop 

Decision Analysis Business Case Feasibility Report 

Dimensions 

Aim To understand all tools 

involved in the current 

process, plus 

infrastructure 

To make sure solution(s) 

meet the IT strategy of 

client, to describe 

potential scenarios, pros 

& cons and advice 

To review the current 

process, define the new 

process, gather 

requirements, change 

management implication, 

and to draft solution 

alternatives 

To score scenarios on 

objective criteria and 

develop 

recommendations 

To develop the business 

case needed for project 

approval 

To finalize the feasibility 

study, describing all 

steps and 

recommendations 

People Involved Business analysts, IT and 

solution architect, IT 

department of client 

Business analysts, 

solution architect, quality 

or process engineer 

Business analysts, key-

users, sometimes some 

stakeholders 

Business analysts, key-

users, stakeholders 

Business analysts, 

stakeholders 

Sponsor, business 

analysts 

Input Data Knowledge of the IT 

infrastructure of the 

client 

Outputs of previous steps Mainly the output of 

process mapping step, 

actors and use-cases of 

the process under scope 

Outcomes of requirement 

workshop and solution 

architecture steps 

Chosen alternative, 

requirements 

All the outputs of the 

previous steps 

Actions - Learn IT related 

information4 

- Investigate the current 

software licenses (the 

cost, the contracts, 

reliability of vendor) 

- Create current system 

landscape 

- Ask solution architect 

possible solution 

scenarios 

- Learn all kind of 

technological alternatives 

- Learn the current 

situation, what the real 

high level process (core 

process) looks like 

- Agree on a single high 

level process 

- Create UML use-cases 

- Prioritize the use-cases 

with Moscow technique 

(must, should, could 

have) 

- Ask the change 

management 

implications5  

- Think and list the 

criteria (like max. # of 

patients can controlled 

per day) for change  

- Give weights to each 

criterion from 1 to 4 (4 is 

highest) 

- Calculate the final 

result for each alternative 

and criteria combination 

- Do sanity check to 

avoid wrong decisions 

between 2 similarly 

scored alternatives 

- Score each criterion for 

alternatives from 1 to 5 

- Learn what they want to 

get out of this study 

- Learn CSFs in 4 

categories; competence 

of the customer, the 

process, the customer 

(patient), financial 

benefit 

- Define how they will 

measure CSFs, what are 

the KPIs and what are the 

results in the following 

years of implementation 

- Do balance scorecards 

Structure the report 

according to these 11 

steps 

Outputs Described infrastructure, 

layout and architectural 

of information systems 

Overview (MS 

PowerPoint), Description 

(FR) 

Weighted use-cases, 

reviewed problem-scope 

definition, TO-BE model 

Decision analysis sheet 

and summary, final 

decision alternative 

One page project charter, 

business balance 

scorecards 

Final feasibility report, 

executive summary 

Techniques - - Moscow technique Kepneer and Tregoe 

methodology, workshops 

-  - 

Tools - PowerPoint Use-case diagram, UML 

diagrams 

- Business balance 

scorecard 

- 

Problems/Hints/Tips Try to have  the 

responsible  IT architect 

from the client side but 

the client need to make 

the decision 

- Stop generating 

alternatives after 

reaching 5 different 

alternatives 

- Try to do out-of-box 

thinking 

- Try not to involve 

stakeholders to eliminate 

the their effect on the 

reactions of key-users 

-Note the advices from 

key-users that will not fit 

to the use cases 

- Have max. 10 criteria 

- Make discussions 

shortly and then take the 

highest weight or score 

in the discussion if no 

agreement can be 

achieved. 

- Advise of no 

implementation of 

change can come out  

- Try to relate and show 

the client the relation 

between categories and 

CSFs. 

- 
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Notes from Table above: 

11..  The analysts ask specific questions during the interviews and collect data about the commitment 

of the stakeholders. The question can be;  

  Do they think this is a beneficial study? Why is it beneficial?  

  Do they support the process?  

  How do they want to be involved? Engaged during steps or just want to see the feasibility 

report?  

  Which people in their department are key users?  

 What are the critical success factors for the feasibility report to be able to build a business 

case? 

22..  The analysts ask questions like;  

  How many times do they use the tool?  

  Are they happy with it?  

  Is there a room for improvement?  

 If there will be a new tool, what kind of requirements do they want to see? 

33..  The questions are like;  

  Which tools are they using?  

  Do they like it?  

 What are the costs of the tools? 

4. The analysts are going to learn: 

 What is the IT infrastructure? 

 How are the databases related within the scope of the feasibility study? 

 Where are the interfaces? 

 Where are the tools in the high-level process? 

5. Consultants of V ask the client “what is the impact related to IT, to the process and to the 

people?” Key user opinion is important for V because it may affect the impact of change. The 

analysts need to learn what kind of things that they need to get with the new solution for success. 

Strengths of method:  

  Client have the possibility to tailor the method to local circumstances  

  Each step has a concrete deliverable  

Weaknesses of method:  

  Business analysts need to have strong moderating skills and the method cannot be used by 

inexperienced consultants  

Critical success factors:  

11..  Business manager knowledge about the process  

22..  Willingness of the customer to work on the process  

33..  Availability of key-users  

44..  Data availability  
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Interview summary: W  

General field survey information:  

Name interviewee :  XXX  

Position interviewee :  Senior managing consultant (Professor Operational    

    Excellence at TiasNimbas)        

Method description:  

At W, there is a single generally accepted method, as shown in Figure 1, which is used to redesign 

business processes in the healthcare domain. This method can be adapted in skilful ways in response to 

prevailing conditions. The method contains three phases. These phases are potential improvement 

evaluation, analysis & design and implementation. All phases will be discussed in more detail in the 

remainder of this section.  

Aim of method:   

The aim of the method is to improve process performance in terms of cost, time, quality and flexibility. 

Priorities and detailed objectives are discussed with the client.   

Focus of method:   

The method focuses mainly on control flow, organization and product (service) aspects of business 

processes.   

Customization for the healthcare domain:   

The method is not customized for the healthcare domain. 

Detailed method description:  

Table 34 shows and explains each phase, as shown in Figure 16, in more detail.  
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Richten / Potential Improvement Evaluation

Inrichten / Analysis & Design

Verrichten / Implementation

Contact with the 

client

Collect data while 

leaving the 

process as a 

blackbox

Check the 

collected 

information

Find the problems 

and improvement 

potentials

(redesign 

possibilities)

Model the current 

situation

Need extra 

data?
No

Yes

Find extra data 

from existing 

systems or do 

time studies

Analyze the 

current situation 

and find the 

problems

Find solutions

(redesign 

scenarios)

Prepare blueprint

(TO-BE model)

Present to 

customer

Yes

Start

End

Continue

No

Detailed Planning 

of Implementation

Implementation of 

each piece of 

process

Teaching & 

Learning
Fine-tuning

 

Figure 16: Diagram of BPR Method
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Table 34: BPR Model  
Step Names  Potential Improvement Evaluation  Analysis and Design  Implementation  

Dimensions  

Aim  To understand the real needs of the customers,  

to identify  the goals of the process and systems, the 

stakeholders of the process, the inputs and outputs of the 

process, the high level control-flow description of the 

process and the company strategy   

To make the detailed analysis of the process and then 

develop a TO-BE model for the future situation 

(blueprint)  

To prepare and do a successful implementation for the 

client  

People Involved  Project team leader, consultant, stakeholder, higher 

management  

Consultants and client‟s project team including a leader 

and permanent and ad-hoc members  

Team leader, project team, middle managers of the 

client  

Input Data  Existing information systems‟ data (related to business 

processes like duration of an action, throughput time, 

roles, etc)  

Output of the previous step, waiting times, process 

times, capacities, problems areas, challenges, 

communication problems, legal responsibilities   

 Behavioral requirements (employees‟ acts with the new 

process)   

Actions  - Collect the data that is necessary for the evaluation of 

the potential improvements  

- Make interviews to see if the collected data is 

reasonable and correct. If  that is not the case, data are 

collected and analyzed  to measure the necessary values  

- Find the lead times or waiting times in the process by 

looking into the existing information systems (like 

workflow systems) or they can do time studies and 

follow the flow of the process to extract the necessary 

data  

- Make a business case that is economically reasonable 

in order to optimize the process  

- Map the current situation (AS-IS) by visualizing the 

process in a workshop and find the necessary data  

- Analyze the current situation and find the root causes 

of the problems  

- Search for solutions  

- Prepare redesign solutions together with the customer, 

What-if analysis can be made  

- Prepare a detailed blueprint of the TO-BE situation   

- Officially present the blueprint and accompanying 

implementation plan to the customer  

- Prepare a detailed implementation plan  

- Analyze the difficulties in the new process and find the 

behavioral requirements (stakeholder and user needs)  

- Split apart the process into smaller modules because 

the implementation and its impact will be huge  

- Find the aim of each small module and then find the 

KPIs  

- Measure the change in each module according to the 

behavior, output or whatever the processes needs to 

achieve  

- They show customer (middle manager) how to do it 

and then assist them for implementation of the other 

modules  

Outputs  The goals of the process and systems, the stakeholders 

of the process, the inputs and outputs of the process, the 

high level control-flow description of the process and 

the company strategy  

TO-BE model (blueprint), implementation plan  Detailed implementation plan, aim of each module, 

KPIs  

Techniques  Structured interviews, brown paper sessions for 

brainstorming and evaluating the challenges / problems  

Workshop, simulation, workflow analysis, lean 

management techniques, what-if analysis, brown paper 

sessions  

Teach the client to implement  

Tools  Standardized forms by W, questionnaires   Visio, EMPlant, Excel  -  

Problems/Hints/Tips  - Observe the bottlenecks in the interviews  

- Do extra studies if the collected mean values are not 

enough for planning a successful project. This decision 

is related to the experience of the consultant.  

- Use simulation for complex situations   

- Try to show tangible results to the stakeholders for 

elimination of the political resistance  

- Do simple workflow analysis to get more information 

in a shorter time  

- Find the ultimate improved process to bring more 

success during implementation phase  

Try to avoid using information technologies like ERP or 

PDM systems.  
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Strengths of method:  

  Consultants work side-by-side with the customer   

  Communication plan for avoiding resistance is included  

  Method can be tailored to local circumstances  

  

Weaknesses of method:   

  Method is time consuming due to sequential order of method  

  

Critical success factors:  

  Knowledge of the opinions and problems of different stakeholders  

  Insights into processes  

  Well defined project scope  

  Data availability  

  Communication and cooperation between the client and W  

  Change experience of the client    

  Available time for implementation  
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Interview Summary: X 

General field survey information:  

Name first interviewee  : XXX 

Position first interviewee : Senior business consultant 

 

Name second interviewee :  XXX 

Position second interviewee : Managing consultant 

Method description: 

At X, the multi-step method, as shown in Figure 1, is used to redesign business processes in the 

healthcare domain. All steps will be discussed in more detail in the remainder of this section. 

Aim of method: 

The aim of the method is to improve process performance in terms of cost, time, quality and flexibility. 

Priorities and detailed objectives are discussed with the client.  

Focus of method: 

The method focuses mainly on control flow, organization, information and product (service) aspects of 

business processes. 

Customization for the healthcare domain:  

The method is not customized method for the healthcare domain. 

Detailed method description:  

Table 35 and Table 36 show and explain each step of the method, as shown in Figure 17, in more detail. 

Only the last four steps of the method are not described in detail. These steps are outside the scope of this 

field survey, which focuses on the redesign of business processes. 
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Figure 17: BPR Method 

 

 
Figure 18: Breakdown Structure 

  

Business Process 

Working Process 

Process Steps 

Activities 

Have a process manager: 

responsible for day-to-day 

working of the process in 

the given department. 

Have a process owner: 

responsible for the results 

of the whole working 

processes in different 

departments. 

The smallest task in each 

process step 

The combination of some 

activities to reach to a 

specific goal or product of 

the process 
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Table 35: BPM 
Step Names Learn the Objective of the 

Project 

Collect Data about Project 

and Company 

Create High Level Model 

(Optional Step) 

Collect Data From 

Customer 

Model AS-IS Situation 

Dimensions 

Aim To learn the objective of the 

client and to identify the 

project scope 

To be prepared for the 

following steps of the project 

To prevent collecting data 

from customer side blindly 

To collect the necessary data 

to reach the objective of the 

project  

To have a visual model of the 

process and learn the actions 

in the target process 

People Involved Business analysts, project 

leader, and top management 

of the client company 

Project leader, business 

analysts, higher management, 

employees 

Business architect, business 

analysts, higher management 

Business analysts, employees 

in the involved in the process 

Business analysts and 

employees who are involved 

in the process 

Input Data Expected output of the 

redesign, any information and 

written documents of the 

client organization 

Process designs, annual 

reports, interviews, notes of 

minutes, present process 

indicators, and process 

models 

Information from “Collect 

data about project and 

company” step 

The existing IT systems, 

existing instructions, human 

resources involved, inputs and 

outputs of the steps, existing 

regulations  

The output of step “collect 

data from customer” 

Actions - Communicate with the high-

level management of the 

client to learn their objectives 

- Discuss the scope, the 

evaluation and success criteria 

and expected outputs of the 

redesign project 

- Agree on the end product 

and middle products of the 

project 

- Collect information from 

public sources like 

internet/intranet and from 

documents provided by client 

- Model a high-level process 

model if the attained data is 

sufficient  

- Collect data about the whole 

process 

- Prioritize the processes to 

understand where to focus 

more1, 

- Level the processes and fit 

all information to their 

breakdown structure to work 

with smaller pieces for better 

understanding. Figure 2 

shows the process levels 

- Make a draft AS-IS model 

- Check the draft model 

- Feedback is given and 

missing parts of the processes 

and activities are learned to 

correct the AS-IS model 

- Go back to the data 

collection phase to extract the 

missing parts of the model 

and then improve the model 

Outputs End product (service), middle 

products 

Insight in projects target High-level model of the 

organization and the whole 

process 

Prioritized process list, data of 

high priority processes 

AS-IS models of the high 

priority processes 

Techniques Quick scan, interviews, 

checklist from Prince2 

- Semi-structured interviews, 

workshops 

Semi-structured interviews, 

workshops 

- 

Tools Prince2 - Checklists 

(Simple) modeling tools 

Checklists Modeling tools  

Problems/Hints/Tips - Be careful while explaining 

the problem to your client if 

they are a part of it. 

- Try to prevent lack of focus 

- Need to temper the client 

expectations, may ask for too 

much 

- The interview and 

workshops help the staff to 

understand the processes 

- Do not assume that the given 

insights in the processes by 

the client are correct 

- It is better to check and 

validate the given data. 

Choose the information that is 

usable by the help of the 

experience of consultants. 

- Try to make a basic model 

in this phase of the project 

because in the following 

phases they can plan the data 

collection and modeling 

phases with base information. 

- Time spend to learn the 

exact start and end of the 

process. 

-  Try to eliminate too much 

or too little detail about the 

process or steps when  talking 

with different people 

- Arrange the workshops 

beforehand because of the 

availability problems of the 

healthcare staff. 

- Repeat this step and the 

previous one until receiving 

all the information needed and 

having a full process model. 

- If available, model AS-IS 

according to rules and 

guidelines business 

architecture 

                                                      
11
  DDiivviiddee  tthhee  pprroocceesssseess  iinnttoo  tthhrreeee  ggrroouuppss  ((mmaannaaggeerriiaall,,  pprriimmaarryy  aanndd  sseeccoonnddaarryy  pprroocceesssseess))  
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Table 36: BPM 
Step Names Validation Recommendation Plan the Redesign Make Redesign and 

Feedback 

Validate the Redesign 

Dimensions 

Aim To be sure about the AS-IS 

model of the  process 

To make people aware of the 

possible redesign solutions 

To be prepared for the 

redesign 

To find the smartest and 

applicable redesign scenarios 

with the customer 

To formally get the go 

decision from client 

People Involved Business architects and 

process owners 

Project leader and/or business 

analyst, employees and/or 

higher management 

Project leader and project 

team 

Business architects, business 

analysts, management and 

employees 

Project leader and business 

architect, higher management 

or employees 

Input Data Final version of the AS-IS 

model 

The validated AS-IS model 

and collected data during 

“collect data from customer” 

step and “learn about the 

objective of the project” 

Possible redesign scenarios, 

desire and ideas of the client 

The current state, some ideas 

in the mind of the consultant 

and organizational 

information 

Output of previous phase 

Actions - Discuss the final model 

- Get the validation from the 

responsible people at the end 

of the meeting (sometimes a 

validation by email instead of 

a meeting) 

- Investigate the validated 

current situation further to 

reveal the possible redesign 

options 

- Prepare options for possible 

redesign scenarios 

- Give feedbacks about what 

can be done to reach the 

objective of the project 

- Show the possible redesign 

options in the investigated 

process and their activities 

- Plan the redesign with the 

client 

- Choose the best redesign 

options that will fit to the firm 

- Talk with the people in the 

process to prioritize the 

bottlenecks as high, medium 

or low impact to the process 

- Learn what the players will 

change in the process 

- Plan the redesign 

- Arrange sessions with 

different key players of the 

chosen processes and in some 

cases, more than one session 

is necessary 

- Discuss the current 

situation‟s improvement 

potential (can be about 

logistics, communication, IT 

systems, etc.) 

- Get feedbacks for the 

created redesign scenarios and 

improve according to the 

feedbacks 

- Customize the scenarios  

- Meetings with the related 

employees or higher 

management of the client 

- Get the formal go decision 

Outputs Formal go decision for the 

following step and validated 

AS-IS model 

Possible redesign options and 

scenarios 

Gantcharts, time lines, who to 

talk to, which processes to 

redesign 

Best redesign scenario(s) Formal GO decision 

Techniques Group meetings Brainstorm sessions, group 

meetings, workshops 

Lean methodology (aim to 

eliminate the waste steps and 

actions), workshops, sessions,  

Group sessions, interviews Meeting 

Tools - - Prince2 (project phase plan) - - 

Problems/Hints/Tips - The process owner needs to 

learn that validation and 

checking the process models 

is his/her role in the future 

improvement projects 

- The collection of all the 

information in a single place 

reveals the redesign 

possibilities that cannot be 

seen before. 

- The redesign solutions must 

fit to the objectives and 

purpose of the customer 

- - May have more than one 

scenario because regulations 

may not be fixed for that time 

- The business rules that are 

unwritten should be taken into 

consideration 

- The redesign scenarios can 

be created with the client to 

eliminate the waste of time to 

work on unrealistic scenarios 

- The people involve from the 

client side should not be 

surprised when they saw the 

scenario(s). They need to 

have some ideas about the 

redesign scenarios during the 

feedback. 
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Strengths of method:  

 Customer works side by side with the consultants. 

 Possibility of tailoring method to local circumstances  

Weaknesses of method: 

 Needed time investment customers 

Critical success factors: 

 Good relationship with customer 

 Ambition customer 

 Teaching skills consultants 
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Interview Summary: Y 

General Field survey information:   

  

Name first interviewee  : XXX  

Position first interviewee : Senior BPM consultant  

  

Name second interviewee : XXX  

Position second interviewee :  Training specialist (co-founder “6 Pack” approach”)  

  

Method description:  

  

At Y, the “6 Pack approach” ,which is not an official name, as shown in Figure 1, is used to improve the 

organizations in a process oriented way. This multi-step method can be adapted in skilful ways in 

response to prevailing conditions. The 6 Pack approach contains six steps; Identify, Prioritize, Analyze, 

Improve, Experience, Implement.   

  

Aim of method:   

The aim of the method is to improve process performance in terms of profit and less loss during the 

processes. Priorities and detailed objectives are discussed with the client.   

  

Focus of method:   

The method focuses mainly on control flow, organization, information and product (service) aspects of 

business processes. Steering the business processes and the flexibility of steering is important.  

  

Customization for the healthcare domain:   

The method is not customized method for the healthcare domain.  

  

Detailed method description:   

Table 37 and Table 38 show and explain each step of the method, as shown in Figure 19, in more detail.  
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Figure 19: “6 Pack” Approach 
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Table 37: 6 Pack Approach  

Step Names  Identify  Prioritize  Analyze  

Dimensions  

Aim   To get a process-oriented view of an organization and to 

make an organization aware of its processes and let them 

discover why steering on processes is a good idea. 

To find the processes for most value of  improvement 

and to find the boundaries (scope) of the redesign 

project 

To find the problematic parts of the process  

People Involved  Consultants (technical and business) and trainers from 

Y, key process players of the client1 

Consultants (technical and business) and trainers from 

Y, key process players of the client 

Consultants (technical and business) and trainers from 

Y, key process players of the client 

Input Data  Any models of the processes and domain of the client 

organization  

Extracted processes from the previous phase, business 

goals 

The processes chosen in the previous step, workflow, 

input data, systems, human resources, measurement & 

rewarding, business rules, facilities2 

Actions  - Specify the business goals  

- Learn the process 

- Learn the KPIs 

- Put the extracted processes in order of  importance in 

relation to the company‟s business goals 

- Compare the goals and the actual results 

- Collect decision factors for prioritization 

- Decide the priorities between processes using 

decision factors given by the client 

- Choose the processes for analysis  

- Choose a point of view (focus on change in the 

process model) according to the goals of the 

organization 

- Create the process map (model) according to specific 

variables (like human resources, facilities, etc.) that 

will fit to those goals (by process mining or brown 

paper sessions) 

- Generate the process model in BPMone 

- Look for problem sources or roots 

Outputs  The important and essential processes, goals, process 

landscape and important service areas of the client firm 

KPIS, the important processes that they need to focus 

on for improvement options 

Process map, report of process map (excel sheet) 

Techniques  Interviews (top-down approach), workshops [Use post-

its, BPMone (as a white board) or workshops (bottom-up 

approach)], exercises, games     

Interviewing, research of the database of the client 

company (excel sheets, forms, etc.) 

Brown paper sessions 

Tools  BPMone, checklists (for top-down approach) - BPMone process mining (automated discovery), 

BPMone 

Problems/Hints/
Tips  

- Structure the organization from the process point of 

view and do not model processes in this step to eliminate 

unused process models (waste of time). 

- The size of the identified processes are usually too big 

or too small when they compared to the reality 

- The client organization usually has goals at the 

strategic level and they need to be transformed to tactical 

and operational level for finding the right goals.  

- Make the correct definition of the business processes in 

the company. Different stakeholders may have different 

definitions for the processes and the hierarchies (of roles 

and groups) in the company. For that reason, a common 

vision should be reached by the client. 

- A company usually asks for process redesign 

because of three reasons; strategic, might be a good 

idea and have to (must). Prioritize the processes using 

these three reasons of change. First two reasons are 

important and valuable and the last reason lowers the 

priority of the process because it is a false 

improvement reason. 

- It can be difficult to obtain data from a system 

because companies may not be collecting the right 

information for the processes.  

- The process map can be created in two different 

ways. The usual method for the creation of process 

map is by the use of process mining tool of Y. They do 

process mining and create the process model. It is a 

kind of automated discovery tool. The second 

approach is the brown paper approach that collects the 

necessary information from the key employees in the 

process to generate the process model. The 

information collection is done by following the steps 

of the process and by collecting the data during the run 

of the step. 
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Table 38: 6 Pack Approach Continue 

Step Names  Improve  Experience  Implement  

Dimensions  

Aim   To find the possible solutions for effective improvement To validate the generated scenarios by experiencing 

their impact 

To implement the chosen redesign 

People Involved  Consultants (technical and business) and trainers from 

Y, key process players of the client 

Consultants (technical and business) and trainers from 

Y, key process players and high management of the 

client 

- 

Input Data  Process map, insights (information from process map) 

into processes 

AS-IS and TO-BE models, business goals, cost, lead 

time, throughput time, waiting time, availability of 

each role 

- 

Actions  - Generate list of redesign ideas 

- Write the solutions in forms and then fill in the forms 

with the possible effect of the redesign (the fit with 

which goal of the client, priority, comments about 

affects of change, etc 

- Create different  redesign scenarios 

- Make TO-BE models 

- Test the possible redesign options 

They have two methods to test the redesign scenarios; 

simulation3 and prototyping4 

- Choose the success scenarios and move to the second 

part of the validation phase 

- Eliminate the redesign scenarios that do not align 

with the business strategy of the organization 

This is the last step of the “6 Pack” framework. In the 

implementation phase, the support of Y is limited. 

They focus on the behavioral and operational process 

change for implementation but they do not implement 

the change themselves. It is out of their scope. They 

can implement their tools and give the advice for 

change but applying the changes in the process steps is 

the responsibility of the client firm. 

Outputs  A list of redesign scenarios, the TO-BE model Success scenarios and implementation successions  

Techniques  Workshops, brainstorming Simulation, prototyping  

Tools  Excel forms, BPMone BPMone  

Problems/Hints/
Tips  

- The solutions aim to improve the chosen variables (like 

cost, quality, and time) in the previous phase. Fit the 

solution with the aim of the company. 

- Most of the methods are focused only on the workflow 

of the process model but considering other dimensions 

(explained in the input data section of Analyze step) can 

be helpful for a holistic approach 

- The brainstorm of redesign scenario can be done by the 

employees of the client company with a trainer. This will 

lead to better scenarios by including the experience of 

the user. 

- Collection of right amount of data for simulation is 

time consuming, try to collect these data from an 

information system. 

- Prototyping is a time consuming process. When it is 

compared with the simulation, simulation is much 

quicker. The decision of choosing between simulation 

and prototyping can be done according to the amount 

of data that can be collected. If it is enough for a 

simulation, they can do simulation. Otherwise, they 

can apply the prototyping technique.  
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Notes from Table above: 

1. In each step of the “6 Pack” approach, these people work together as long as the client does not 

want to do that step by its own. 

2. Workflow: The steps followed during the execution of a process 

Input data: What data is needed for each step in the workflow 

Systems: The systems that they use during the chosen process 

Human resources: Who are involved in each step of the workflow 

Measurement & rewarding: The responsible roles in the workflow  

Business rules: The specific rules, laws or any other additional information need to be taken into 

account for the success of the process 

Facilities: All the resources except human resources are used during the process 

3. Their preference is the simulation technique. In this technique, they use the BPMone tool to run a 

simulation of the TO-BE model and then compare the results with the AS-IS situation. The 

outputs of the simulation are an excel sheet that shows cost, lead time, throughput time, waiting 

time, availability of each role (player). 

4. Prototyping is the real time version of simulation and aims to make people aware of the process. 

It is a thinking process; it is capable of showing the weaknesses. They implement the redesign 

scenario for the changed section of the process to BPMone and observe it in specified time 

intervals (1 to 3 months). The time interval changes according to the process. When they collect 

the data from the prototype process, they can mine the process again and map a TO-BE model to 

compare with the AS-IS model. 

Strengths of method:   

  Advanced insights by making use of Y‟s BPMone tool (i.e. quick simulation possibilities)  

Weaknesses of method:  

  Impossibility of recommending usage of other vendor‟s tools  

  Time and number of resources needed during data collection phase  

 Support with regard to change management during implementation phase  

 

Critical success factors:  

11..  Client‟s process maturity  

22..  Having enough time to apply the 6 Pack approach  

33..  The importance of BPM needs to be recognized by everyone at different levels in the 

organization  

44..  Availability of process performance data and input data for simulation purposes  

55..  Having BPMone (for Y) as a tool  
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Interview Summary: Z 

General field survey information:  

Name interviewee : XXX 

Position interviewee : Principal Manager  

Method description: 

At Z, the “Transformation Methodology”, as shown in Figure 1, is used to redesign business processes in 

the healthcare domain. This multi-step methodology is a worldwide approach for doing complex and 

multi-stakeholder transformations. All steps will be discussed in more detail in the remainder of this 

section. 

Aim of method: 

The main aim of the method is to improve process performance in terms of cost, time and quality.  

Focus of method: 

The method focuses mainly on control flow, organization, information, technology and product (service) 

aspects of business processes. Priorities are discussed with the client.  

Customization for the healthcare domain:  

The method is not customized method for the healthcare domain. 

Detailed method description:  

Table 39 and Table 40 show and explain each step of the method, as shown in Figure 20, in more detail. 

  

Assess Contract

Design

&

Selection

Implementation

Operate 

&

Review

Scope

&

Mobilization

Preparation

 
Figure 20: Transform Methodology
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TTaabbllee  3399::  TTrraannssffoorrmm  MMeetthhooddoollooggyy  

SStteepp  NNaammeess  Preparation, Scope and Mobilization Assess Design and Selection 

DDiimmeennssiioonnss  

AAiimm    TToo  bbee  pprreeppaarreedd  ttoo  iiddeennttiiffyy  ssttaakkeehhoollddeerrss,,  aanndd  pprreeppaarree  

tthhee  bbuussiinneessss  ccaassee  
TToo  ddeeffiinnee  aanndd  oobbjjeeccttiiffyy  tthhee  ttrraannssffoorrmmaattiioonn  bbaasseelliinnee  TToo  ggeenneerraattee  ppoossssiibbllee  ssoolluuttiioonn  sscceennaarriiooss  aanndd  tthheenn  

sseelleecctt  tthhee  bbeesstt--ffiitt  oonnee  

PPeeooppllee  IInnvvoollvveedd  BBooaarrdd  ooff  cclliieenntt  SSttaakkeehhoollddeerr,,  ssppeecciiaalliisstt,,  nnuurrsseess,,  mmaannaaggeerrss,,  aanndd  ppeeooppllee  

ffrroomm  ssuuppppoorrtt  ffuunnccttiioonnss  lliikkee  IITT,,  ffiinnaanncciiaall,,  llooggiissttiiccss  
SSttaakkeehhoollddeerr,,  ssppeecciiaalliisstt,,  nnuurrsseess  aanndd  ppeeooppllee  ffrroomm  

ssuuppppoorrtt  ffuunnccttiioonnss  lliikkee  IITT,,  ffiinnaanncciiaall,,  llooggiissttiiccss  aanndd  HHRR  

IInnppuutt  DDaattaa  IInnffoorrmmaattiioonn  aabboouutt  wwhhaatt  iiss  ggooiinngg  oonn  iinn  tthhee  cclliieenntt  

oorrggaanniizzaattiioonn,,  tthheeiirr  ssttrraatteeggyy,,  iinnffoorrmmaattiioonn  aabboouutt  wwhhyy  

tthhee  pprroocceessss  iiss  iimmppoorrttaanntt,,  iinnffoorrmmaattiioonn  aabboouutt  wwhhaatt  iiss  

wwrroonngg  iinn  tthhee  ccuurrrreenntt  ssiittuuaattiioonn,,  eeaarrlliieerr  aauuddiitt  rreessuullttss,,  

aanndd  iinnffoorrmmaattiioonn  aabboouutt  wwhhaatt  hhaavvee  tthheeyy  ddoonnee  ssoo  ffaarr..  

SSccooppee  ooff  tthhee  pprroojjeecctt,,  ssttaakkeehhoollddeerrss,,  DDBBSS  ddaattaa,,  ((ddaattaa  

ooff  ppaattiieennttss  mmeeddiiccaall  aaccttiivviittiieess  iinn  tthhee  hhoossppiittaall,,  

rreeggiissttrraattiioonn  ddaattaa,,  pprroodduuccttiioonnss  ddaattaa))  

DDaattaa  ccoolllleecctteedd  iinn  tthhee  aasssseessss  pphhaassee,,  bbeesstt  pprraaccttiiccee  

iinnffoorrmmaattiioonn  ffrroomm  oouuttssiiddee  ((ffrroomm  tthhee  nneettwwoorrkk  ooff  ZZ  aanndd  

cclliieenntt  oorrggaanniizzaattiioonn))  

AAccttiioonnss  --  DDeeffiinnee  pprroojjeecctt  ssccooppee  

--  AAnnaallyyzzee  aanndd  uunnddeerrssttaanndd  tthhee  ddiiffffeerreenntt  ssttaakkeehhoollddeerrss  
--  MMaakkee  ffaacctt  bbaassee  aannaallyyssiiss  

--  EExxttrraacctt  ddaattaa  ffrroomm  tthhee  ddaattaabbaasseess  ooff  pprroodduuccttiioonn  

ssyysstteemmss    

--  DDoo  ddaattaa  aannaallyyssiiss  mmaannuuaallllyy  ffoorr  aaccccuurraaccyy  

--  CCrreeaattee  tthhee  pprroocceessss  mmooddeell  ooff  tthhee  ccuurrrreenntt  ssiittuuaattiioonn  

((vvaalluuee  ssttrreeaamm  mmaappppiinngg))  ttoo  sshhooww  tthhee  pprroobblleemmss  aanndd  

tthhee  wwaassttee  iinn  tthhee  pprroocceessss  

--  AAnnaallyyzzee  wwhhaatt  wwiillll  hhaappppeenn  iinn  tthhee  ffoolllloowwiinngg  yyeeaarrss  iiff  

tthheeyy  ddoo  nnoott  mmaakkee  aannyy  cchhaannggee  ((FFoorreeccaassttiinngg))  

--  DDeeffiinnee  wwhhaatt  tthheeyy  ffoouunndd  iimmppoorrttaanntt  ffoorr  ssuucccceessss  

((mmaaiinnllyy  aabboouutt  tthhee  ffiinnaanncciiaall  ccrriitteerriiaa,,  aallssoo  qquuaalliittaattiivvee  

KKPPIIss  iinnvvoollvveedd))  

--  FFaacciilliittaattee  tthhee  sscceennaarriioo  ggeenneerraattiioonn  ooff  ssttaakkeehhoollddeerrss  

--  EElliimmiinnaattee  tthhee  uunnrreeaalliissttiicc  sscceennaarriiooss
11  

--  DDiissccuussss  tthhee  eeffffeecctt  ooff  tthheessee  cchhaannggeess  oonn  ddiiffffeerreenntt  

iinnddiiccaattoorrss  ddeeffiinneedd  

--  SSiimmuullaattee  tthhee  sscceennaarriioo  ttoo  sseeee  tthhee  cchhaannggeess  aanndd  tthheeiirr  

eeffffeeccttss
22  

--  IImmpprroovvee  tthhee  sscceennaarriioo  ttoo  rreeaacchh  ttoo  ddeessiirreedd  oouuttccoommeess  

OOuuttppuuttss  SSttaakkeehhoollddeerrss,,  bbuussiinneessss  ccaassee  CCaassee  ffoorr  cchhaannggee  wwiitthh  aann  oobbjjeeccttiiffyy  bbaasseelliinnee,,  KKPPIIss  SScceennaarriiooss  ffoorr  cchhaannggee,,  ffiinnaall  cchhaannggee  sscceennaarriioo  ffoorr  

iimmpplleemmeennttaattiioonn  

TTeecchhnniiqquueess  SSttaakkeehhoollddeerr  aannaallyyssiiss  FFaacctt  bbaassee  aannaallyyssiiss,,  ddaattaa  aannaallyyssiiss,,  iinntteerrvviieewwss  WWoorrkksshhooppss  

TToooollss  --  BBuussiinneessss  ssiimmuullaattoorr  SSiimmuullaattiioonn  ttooooll  

PPrroobblleemmss//HHiinnttss//TTiippss  --  --  OObbjjeeccttiiffyy  aanndd  qquuaannttiiffyy  tthhee  rreeaall  pprroobblleemm..  

--  CChhaannggee  tthhee  ffooccuuss  aaccccoorrddiinngg  ttoo  tthhee  rreessuullttss  ooff  tthhee  

ccoolllleecctteedd  ddaattaa  iiff  tthhee  ccoolllleecctteedd  ddaattaa  sshhoowwss  ddiiffffeerreenncceess  

wwiitthh  tthhee  bbuussiinneessss  ccaassee  ccrreeaatteedd  iinn  tthhee  pprreevviioouuss  pphhaassee..    

--  UUnnddeerrssttaannddiinngg  tthhee  ppeerrcceeppttiioonn  ooff  ssttaakkeehhoollddeerrss  

aaccttuuaallllyy  nneeeeddss  mmoorree  wwoorrkk  tthhaann  ffiinnddiinngg  tthhee  rriigghhtt  

ssoolluuttiioonn..  

--  DDoo  nnoott  oovveerr  aannaallyyzzee,,  nnoott  ccoolllleecctt  uunnnneecceessssaarryy  

iinnffoorrmmaattiioonn..  9955%%  aasssseessssmmeenntt  iiss  ggoooodd  eennoouugghh  ttoo  

ccoonnttiinnuuee  ffoorr  tthhee  nneexxtt  sstteepp  ((eevveenn  lleessss))..    

--  LLeett  tthhee  cclliieenntt  kknnooww  tthhaatt  tthhee  rreeddeessiiggnn  sscceennaarriioo  iiss  

tthheeiirr  oowwnn  ssoolluuttiioonnss  bbyy  lleettttiinngg  ssttaakkeehhoollddeerrss  ddoo  tthhee  

rreeddeessiiggnn..  TThheeyy  eemmbbrraaccee  aa  ssoolluuttiioonn  tthhaatt  tthheeyy  bbeelliieevvee  

tthheeyy  ccrreeaatteedd..  

--  IInnvvoollvvee  ((eevveerryy  ssttaakkeehhoollddeerr  hhaass  ttoo  hhaavvee  tthhee  ffeeeelliinngg  

tthhaatt  tthheeyy  ccoonnttrriibbuuttee  ttoo  tthhee  cchhaannggee))  ddiiffffeerreenntt  

ssttaakkeehhoollddeerrss  aanndd  aaddvviissoorrss  bbeeffoorree  ccoonnttiinnuuiinngg  ttoo  

iimmpplleemmeennttaattiioonn  pprroocceessss..  

--  DDoo  nnoott  ttrryy  ttoo  rreeaacchh  ttoo  aa  ppeerrffeecctt  ddeessiiggnn  bbeeccaauussee  tthhee  

ssiittuuaattiioonn  wwiillll  cchhaannggee  bbyy  ttiimmee..  MMaakkiinngg  aa  ppeerrffeecctt  

ddeessiiggnn  wwiillll  bbee  aa  wwaassttee  ooff  ttiimmee..  SSttoopp  aatt  tthhee  rriigghhtt  ttiimmee..  
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TThhee  ffoolllloowwiinngg  pphhaasseess  ooff  tthhee  ttrraannssffoorrmmaattiioonn  mmeetthhooddoollooggyy  aarree  oonnllyy  bbrriieeffllyy  ddiissccuusssseedd..  TThhee  ffiieelldd  ssuurrvveeyy  ffooccuusseess  oonn  tthhee  rreeddeessiiggnn  pphhaassee..  

Table 40: Transform Methodology 

SStteepp  NNaammeess  Contract Implementation Operate and Review 

DDiimmeennssiioonnss  

AAiimm    To identify what is needed to go from AS-IS to TO-

BE 

To implement the change To close the optimization cycle 

PPeeooppllee  IInnvvoollvveedd  - The whole organization - 

IInnppuutt  DDaattaa  Information of ICT, the groups and roles of human 

resources in the process, what is the cost 

Final redesign scenario Results of implementation 

AAccttiioonnss  - Find out the information about the ICT, who are 

willing to move and who are not willing to move, 

what the interests are, what the necessary 

investments are and what the risks of change are (all 

the relevant success parameters for the success of the 

implementation) 

- Find the CSFs of implementation 

The action of implementation depends on the clients 

approach and the project. 

- Measure the effect on different criteria defined 

together with the stakeholders 

- Redefine the new design solution 

OOuuttppuuttss  Project plan New process  Optimization process 

TTeecchhnniiqquueess  Stakeholder analysis Interventions and workshops - 

TToooollss  - - - 

PPrroobblleemmss//HHiinnttss//TTiippss  The operational team should be consisting of people 

with the knowledge about IT, business intelligence, 

and workflow management. 

- Assist the client with implementation by preparing 

workshops or do interventions if necessary 

- Monitor the systems during and after the 

implementation for understanding the results of the 

redesign in the final phase. 

 

- The real outcomes and the expected ones are 

always different. 

- Do not aim a perfect redesign, do the changes by 

iteration because the situation continuously changes 
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Notes from Table above: 

1. Usually they have two competitive scenarios for change. They reach to these scenarios with the 

help of examples of similar situations in different projects. They have these examples from 

different countries. These examples can point out important redesign possibilities. 

22..  TThhiiss  ssiimmuullaattiioonn  iiss  kkiinndd  ooff  EExxcceell  ssiimmuullaattiioonn  tthhaatt  ggiivvee  ppoossssiibbllee  oouuttppuuttss  ooff  tthhee  ddeeffiinneedd  iinnddiiccaattoorrss..  

Strengths of method 

 Possibility of tailoring method to local circumstances 

Weaknesses of method 

 Risk spending too much time in the Assess or Design phase 

Critical Success Factors 

 Commitment of the organization 

 Availability of data 

 Strictly following the steps of the method in order 

 Cooperation between all the stakeholders in the healthcare domain 

 Contribution of each individual provider to the supply chain must be learned 
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10.4 Appendix D 
Table 41: Description of the Best Practices and Their Anticipated Effects 

Nr. Best Practice 
Name 

Description Anticipated effect on: 
Cost, Time, Quality, 
Flexibility (+, nc, -) 

Element: Customer 

1. Control 

Relocation 

Move controls towards the customer (-, nc, +, nc) 

2. Contact 

Reduction 

Reduce the number of contacts with customers 

and third parties 

(-, +, +, nc) 

3. Integration Consider the integration with a business 

process of the customer or a supplier 

(+, +, nc, -) 

Element: Business Process Operation 

4. Order types Determine whether tasks are related to the 

same type of order and, if necessary, 

distinguish new business processes 

(+, +, -, -) 

5. Task Elimination Eliminate unnecessary tasks from a business 

process 

(+, +, nc, -) 

6.  Order-based 

Work 

Consider removing batch-processing and 

periodic activities from a business process 

(-, +, nc, nc) 

7. Triage Consider the division of a general task into two 

or more alternative tasks‟ or „consider the 

integration of two or more alternative tasks 

into one general task 

(+, +, +, -) 

8.  Task Composition Combine small task into composite tasks and 

divide large tasks into workable smaller tasks 

(+, +, +, -) 

Element: Business Process Behavior 

9. Resequencing Move tasks to more appropriate places (+, +, nc, nc) 

10. Knock-Out Order knock-outs in an increasing order of 

effort and in a decreasing order of termination 

probability  

(+, -, nc, nc) 

11. Parallelism Consider whether tasks may be executed 

parallel 

(-, +, -, -) 

12. Exception Design business process for typical orders and 

isolate exceptional orders from normal flow 

(nc, +, +, -) 

Element: Organization (Structure) 

13. Order Assignment Let workers perform as many as possible for 

single orders 

(nc, +, +, -) 

14. Flexible 

Assignment 

Assign resources in such a way that maximal 

flexibility is preserved for the near future 

(nc, +, +, -) 

15. Centralization Tread geographically dispersed resources as if 

they are centralized 

(-, +, nc, +) 

16. Split 

responsibilities 

Avoid assignment of task responsibilities to 

people from different functional units  

(nc, -, +, -) 

17. Customer teams Consider assigning teams out of different 

departmental workers that will take care of the 

complete handling of specific sorts of orders 

(+, +, -, -) 
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18. Numerical 

Involvement 

Minimize the number of departments, groups 

and persons involved in a business process 

(+, -, -, nc) 

19. Case Manager Appoint one person as responsible for handling 

of the each type of order, the case manager 

(-, nc, +, nc) 

Element: Organization (Population) 

20. Extra Resources If capacity is not sufficient, consider increasing 

the number o resources 

(-, +, nc, +) 

21. Specialist– 

Generalist 

Consider to make resources more specialized 

or more generalist 

(nc, +, nc, +) 

22. Empower Give workers most of the decision-making 

authority an reduce middle management 

(+, +, -, nc) 

Element: Information 

23. Control Addition Check the completeness and correctness of 

incoming materials and check the output 

before it is send to customers 

(+, -, +, nc) 

24. Buffering Instead of requesting information from an 

external source, buffer it by subscribing to 

updates 

(-, +, nc, nc) 

Element: Technology 

25. Task Automation Consider automating tasks (nc, +, +, -) 

26. Integral 

Technology 

Try to elevate physical constraints in a 

business process by applying new technology 

(+, +, +, -) 

Element: External Environment 

27. Trusted Party Instead of determining information oneself, 

use results of a trusted party 

(+, +, nc, nc) 

28. Outsourcing Consider outsourcing a business process in 

whole or parts of it 

(+, nc, -, nc) 

29. Interfacing Consider a standardized interface with 

customers and partners 

(+, +, +, nc) 

Special For the Healthcare Domain (11) 

30. Customer 

Involvement 

Obtain insight in the demands of customers 

and the added value and bottlenecks as 

perceived by customers 

(nc, nc, +, nc) 

31. Scheduling Schedule the least variant patient categories at 

the beginning of the clinical sessions  

(nc, +, nc, nc) 

32. Resource Joining Place resources responsible for adjacent tasks 

(geographically) close together 

(nc, +, nc, nc) 
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10.1 Appendix E 

The stages and activities of A-S Framework 

Table 42: Stage and Activities 

Stage Activities 

Envision Establish 

Management 

Commitment & 

Vision 

Discover 

Reengineering 

Opportunities 

Identify IT 

Levers 

Select Process  

Initiate Inform 

Stakeholders 

Organize 

Reengineering 

Teams 

Conduct 

Project 

Planning 

Determine External 

process Customer 

Requirements 

Set 

Performance 

Goals 

Diagnose Document 

Existing Process 

Analyze Existing 

process 

   

Redesign Define and 

Analyze new 

Process Concepts 

Prototype and 

Detailed Design of a 

New Process 

Design 

human 

Resource 

Structure 

Analyze and Design 

IS 

 

Reconstruct Reorganize Implement IS Train User Process Cut-Over  

Evaluate Evaluate Process 

performance 

Link to Continues 

Improvement 

Programs 
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10.2 Appendix F 

Process Model and the Detailed Explanation 

In the first section, you can find the general information about the endoscopy process. In the second 

section, you will find the detailed explanation of each sub-process. The detailed explanation includes: [1] 

the process model of the sub-processes, [2] explanation of process models and [3] two tables for 

transitions (tasks) including the important data that is presented under each sub-process section. 

Notes about Appendix F: 

 The patient numbers were taken according to the incoming requests in 2010 instead of the patient 

served in 2010. 351 patient requests from 2009 had the procedures in 2010, and 454 patient 

requests in 2010 had the procedures in 2011. The reason of counting the requests from 2010 for 

one-year cost was to have the complete cases and to see the cost results according to the requests 

coming in the year 2010. If the procedures performed in 2009 were eliminated, there would be 

351 less patients than reality and now the difference is 103 extra patients in year 2010. These 

numbers represented the number of patients that should be served in a year. 

 The working day starts at 08:30 in the morning and ends at 16:30. It includes the coffee breaks 

and lunch break. 

 First Tables of each sub-process: 

o The Human Resource column gives the human resource who executes the task. 

o The Facilities column includes the location of the action. 

o The Input Data and Output Data columns explain the data needed for the execution of 

a task or the data produced after the execution of a task. 

o The Routing Fraction column gives the routing fraction of each task (Incoming or 

Outgoing). 

o The Duration column in the tables displays the service times of each transition and has 

two sources. If only a single time was written, the data was coming from the observation 

of the task. If there were more than one number written, it meant the time data was taken 

from the interviews or group sessions. In this case, service time was determined by 

assuming that the service time of the task had a Beta Pert Distribution. With the 

parameters x, y, z for the beta pert distribution, the mean was estimated using the Pert 

Approximation. The first row of this column has x, y, z in order and the second row gives 

the result of the beta-pert as the service time. 

o x = Most optimistic estimate 

o y = Most likely value 

o z = Most pessimistic estimate 

                          
      

 
 

 Second table of each sub-process: 

o The (e) Number of Patients per Year column gives the patient numbers that pass 

through the task according to the incoming requests in 2010. 

o The (c) Cost per Execution column (c = a*b) calculates the human resource cost of 

each action by multiplying (a) the wage per minute of the human resource that executes 

the task by (b) the average service time of the task. The wages of employees are given in 

Table 43. 
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Table 43: Wages of Employees 

Human Resource Wage per Hour (€) Wage per Minute (€) 

MDL Physician 81 1,35 

Nurse Practitioner 33 0,55 

Nurse 26 0,43 

Secretary 20 0,33 

 

o The (d) Cost per Year column (d = c*e) gives the direct labor cost of each task for the 

requests arrived in 2010. This was calculated by multiplying the value in „Cost per 

execution‟ column with the number of patients that pass through that task for requests of 

2010. 

 In Table 44, you can find the schedule and the working days of the ES and EA (can be mentioned 

as Annadal). In addition, the explanation of the table and the additional data about the schedule is 

given under the table. The calculation was done by multiplying the total number of patient pass 

through the task and the direct labor cost for each execution. 

Table 44: Schedule ES and EA 

 Monday Tuesday Wednesday Thursday Friday 

Morning schedule 

Room2* AIO Gastro§ Colo** AIOS gastro Colo for Nurse Blocked 

Room3* Intervention‡ Intervention Intervention Intervention Intervention 

Room4* Surgeons‡‡ Surgeons Surgeons Nurse Colo† Colo 

Annadal* Open Open   Open 

      

Afternoon schedule 

Room2* Empty# Empty Empty Empty Empty 

Room3* Intervention Intervention Intervention Intervention Intervention 

Room4* Colo Colo Colo Colo Colo 

Annadal* Open Open   Open 

 

*: There are three operation rooms at ES, there is also another one, which can be called 

preparation room or “Room 1”, and it is for opening the IV access and recovery of sedated 

patients if they are rejected by the daycare.  

The schedule of Annadal is based on first comes first serve idea. It is only open on Mondays, 

Tuesdays and Fridays. The opening periods can change according to the availability of 

physicians who can work there 

**: Colonoscopy 

§ : the procedures are performed by AIO 

†: a nurse was performing the colonoscopy under the surveillance of a physician 

‡: a spot for any kind of procedure   

‡‡ Any kind of procedure arranged according to the surgeons 

#: For emergency patients 

 For the whole Endoscopy program, there are 10 physicians, 5 AIO, 3 secretaries and more than 6 

nurses. 

 Table 45 and Table 46 show the availability of the human resources in the ES and EA. Those 

availabilities may change time to time according to the holidays and sicknesses. 
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Table 45: Resource Availability ES 

HUMAN 

RESOURCES 

AVAILABLE NUMBER OF RESOURCES IN AZM 

Monday Tuesday Wednesday Thursday Friday 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

Physician 2 2 1 3(2) 1 2 2 2 2 2 

AIO 2 2 2 1 2 2 2 2 1 2 

Nurse 5 5 6 6 5 5 6 6 5 5 

Secretary 2 2 2 1 2 2 2 2 1 2 

 

Table 46: Resource Availability EA 

HUMAN 

RESOURCES 

AVAILABLE NUMBER OF RESOURCES IN ANNADAL 

Monday Tuesday Wednesday Thursday Friday 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

08:30 

12:30 

13:30 

16:30 

Physician 1 1 1 1 0 0 0 0 1 1 

Nurse 2 2 2 2 2 2 2 2 2 2 

Secretary 1 1 1 1 1 1 1 1 1 1 
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 The models are drawn to represent graphically the processes. Some task may not be shown in the process models because they cannot fit 

to the workflow. 

 The models are drawn as Petri Nets in WoPed. The models may include additional tasks just to make the models run correctly and for 

same actions the model may not represent totally the correct flow because of the limitation of modeling tool but they are mentioned in 

detailed description. 

The High Level Model 

 

Figure 21: High-Level Process Model of Endoscopy 

The high-level model starts with the distribution of the patients according to their origin. 43% of the patient requests are coming directly from GP, 

41% from the outpatient clinic and 16% from the wards (mentioned as Clinic in the process models). The reason of a distribution transition is to 

have a single starting point for the Petri Net process model. The patients first go to the “Sub-process Decide Location”. The detail description of 

this sub-process can be seen in the section of Sub-Process Decide Location in this appendix. 
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81% of the patients go to the ES for endoscopy after the decision process, and the “Sub-process Endoscopy At azM” executes for these patients. 

The detailed explanation of this sub-process can be found in the section Sub-Process Endoscopy At azM. When the patient from the wards (20%) 

has the procedure in the azM, he/she goes back to the wards and leaves the process by the “Go To End” transition. For the rest of the patients, if 

the patient has sedation, the “Sub-process After Sedation” can be executed. At the end of this process, 95% of the patients have recovered in the 

daycare unit and 5% of them recovered in the ES because there is not enough space at the daycare unit when they arrive. The details of this sub-

process can be found in section Sub-Process After Sedation. Both of these patients are leaving the process by the transition “Go Home”.  

If a patient goes to the Annadal (with a chance of 19%), he/she goes through the “Sub-process Endoscopy At Annadal”. 43% of the patients are 

assumed not to be sedated, which is also equal to the ratio of the gastroscopy and sigmoidoscopy patients of the Annadal. 57% (the number is 56% 

in the model because of a problem in the modeling tool) of patients in the Annadal have sedation, which is equal to the ratio of colonoscopy 

procedure. When the “Sub-process Endoscopy At Annadal” is over, not sedated patients of the Annadal leave the endoscopy process by the 

execution of the task “Go Home”. The sedated patients went through the “Sub-process After Sedation At Annadal”. The details of the sub-process 

“Endoscopy At Annadal” and “After Sedation At Annadal” can be found in section Sub-Process Endoscopy At Annadal and Sub-Process After 

Sedation Annadal. 

After the explanation of each sub-process, two tables are presented. The first table presents the duration, human resource(s), needed facilities, 

input and output data and routing fraction of each task. The second table includes the patient numbers that flow through the process in the year 

2010, the direct labor cost of each execution of the task and the total cost of the task in a year. 
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Sub-Process Decide Location 

 

Figure 22: Process model for Decide Location 

The aim of this sub-process is to arrange a proper appointment for each patient according to his/her request and to inform him/her about the 

procedures. More than 30 different procedures can be performed as endoscopy. These procedures were divided in 4 groups according to their 

frequency of request to focus on cases that have higher requests. The colonoscopy, gastroscopy and sigmoidoscopy were the first three groups and 

these groups did not have any other procedure type in the group. The rest of the procedures were grouped under the „Other‟. For the entire 

requests, the referrer sends a form including the health related information of the patient to decide where to channel the patient. If the patients are 

referred by GP and need colonoscopy, those patients are sent to the transition “Check Risk Factors And Inform Patient”. This transition is 

executed by a nurse practitioner of the MDL working in the prescreening policlinic. In total, three practitioner nurses are working in prescreening 

policlinic (not at the same time) and the working days are Tuesday, Wednesday, Friday mornings and Thursday afternoons. This task 

approximately takes 22,5 minutes and 31% of the cases coming from GP (which are all the colonoscopy requests) executed here. The screening of 

nurse practitioner consists of estimating risk factors, giving information to patient about logistics and content regarding colonoscopy and laxating 

medication. The unnecessary requests for the colonoscopy were eliminated in this task. All these actions are done in a single meeting with the 

patient. If the patient has an increased risk factor then the appointment had to be made to the ES; otherwise, they needed to make the appointment 

to the EA. When this decision was made and the information given to the patients, the patient went to the secretary of ES to have an appointment 

for an endoscopy either in the ES or in the EA. 
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The non-colonoscopy patients from GP, all the patients from the outpatient clinic and patients from the wards are sent to the secretary of ES for 

appointment. When a request comes to the secretary, he/she channels the request to the azM (ES) or Annadal (EA) according to the schedule, the 

risk factors and the emergency level of the patient.  

There is a schedule for the azM and Annadal on the SAP system. In the Annadal, “the first come first serve” order is in use. In the azM, there are 

specific slots for the gastroscopy, colonoscopy, sigmoidoscopy and „Other‟. The azM has a complex scheduling system. If a patient needs priority, 

they try to arrange an appointment in the slot of another type of procedure. They also consult to the ES physicians for the priority of the patient. 

The physician decides the emergency level of the patient and the secretary arranges the appointment accordingly. For uncomplicated cases, the 

secretary decides the emergency level and the general condition of the patient by asking four questions and then he/she gives the appointment day 

according to the empty slots in the schedule. The secretary of ES usually tries to arrange the appointments of the patients from the wards in the 

afternoon, so in a case of a cancelation, they can call the patient in an earlier time. The patients from the wards are always transferred to the ES by 

the transition “Arrange Appointment at azM”. The patients from the outpatient clinic can be sent to the ES or EA and this action is done in the 

transition “Arrange Appointment”. Both tasks take in average 7 minutes. 77% of the patients from the outpatient clinic are sending to the ES and 

23% to the EA. 

Table 47 and Table 48 show the details of the sub-process “Decide Location”. 

Table 47: Sub-Process Decide Location 

# Task Name Duration 
(Minutes) 

Human Resources Facilities Input Data Routing 
Fraction 

Output Data 

2.1 Arrange 

Appointment For 

azM 

2,5 - 6 – 15 

6,92 

Secretary of azM Secretary 

Desk, 

Computer 

ID information,  

form from referrer 

1342 Appointment 

Date, flyer, 

prescription use 

prior to operation 

2.2 Split Colonoscopy 

Requests 

0 None None None Out: 

42% (1497) 

58% (2046) 

None 

2.3 Check Risk Factors 

and Inform Patient  

5 - 25- 30 

22,50 

Nurse Practitioner Computer ID information, form 

from referrer 

None Flyer, prescription 

use prior to 

operation, SAP 

form 

2.4 Arrange 

Appointment 

2,5 - 6 – 15 

6,92 

Secretary of azM Secretary 

Desk, 

Computer 

ID information, form 

from referrer 

Out:  

77% (5367),  

23% (1610) 

 

Appointment 

Date, flyer, 

prescription use 

prior to operation 
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Table 48: The Cost of “Decide Location” 

Task Name Number of Patients per Year Cost per Execution (€) Cost for a Year (€) 

Arrange Appointment For azM 1342 2,28 3.059,76 

Check Risk Factors and Inform 
Patient 

1497 12,38 18.532,86 

Arrange Appointment 6977 2,28 15.907,56 

Total 37.500,18 

Sub-Process Endoscopy At azM 

 

Figure 23: Process Model for Endoscopy at azM 

The “Sub-process endoscopy at azM” shows the tasks that a patient should follow if he/she is sent to the ES for any type of endoscopy process. It 

starts when a patient arrives to the hospital for a procedure. 20% of the patients in the ES are directed from the wards. Patients that are coming 
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from the wards directly arrive to the entrance of the operation room and wait for the time of the procedure. There is a chance that this patient is late 

for the procedure up to one hour. They have an IV access for sedation already opened in the wards. So the transition “Direct Transfer To Operation 

Room” is executed for them. A nurse from the wards brings them and the nurse from the ES gets the patient in the operation room and prepares the 

patient for the procedure. During the preparation, an extra nurse (if there was one available) came to help the nurse in the operation room. Parallel 

to the preparation task of the nurse, the physician is prepared for the procedure by checking the information of the patient.  

The rest of the patients first checks-in at the secretary desk by the secretary of ES (80%). This action takes around two minutes, and then the 

patient starts waiting for the time of the procedure. In the meantime, the patient gets in the preparation room to have IV access open approximately 

in 6 minutes (30% of 80%). This can be done only if the patient needs sedation (65% of 80%) and if there is a nurse who is available to do this 

task. Then the patient returns to the waiting room for the time of the procedure to come. When the operation room is ready for the patient, a nurse 

of ES comes and he/she gets the patient inside the operation room and prepares the patient in around 7 minutes. If the patient needs sedation and 

do not have IV access opened beforehand the nurse additionally opens the IV access before the procedure in the operation room (70% of 80%) 

which adds around 5 more minutes to the preparation of patient in the task “Open IV Access and Prepare For Procedure”. At the same time with 

the preparation of patient, the physician is prepared for the procedure (takes around 2 minutes). The preparation time of the physician is in average 

5 minutes shorter than the preparation of the patient and the idle time is used for performing managerial activities. 

When both the patient and the physician is ready for the procedure, the “Sub process Perform Procedure” executed. It will be explained in the 

section of the “Sub-Process Perform Procedure”. After this sub-process, the patients coming from the wards return to the wards (20%), the 

sedated patients are sent to the daycare unit (52%) and the not-sedated patients are ready to leave the hospital (28%). 

Table 49 and Table 50 show the details of the “Sub-process Decide Location”. 

Table 49: Sub-Process Endoscopy at azM 

# Task Name Duration Human Resources Facilities Input Data Routing 
Fraction 

Output Data 

3.1 Split Clinic Patient 0 None None None Out: 

20% (1342) 

80% (5367) 

None 

3.2 Check-in Patient 1,2 – 2 – 3,5 

2,13 

Secretary ES Secretary Desk, 

Computer 

ID Info None None 

3.3 Arrange Sedation 

Preparation 

0 None None None Out: 

35% (1879)  

65% (3488) 

None 

3.4 Control The Time 0 None None None Out: 

70% (2441)  

30% (1047) 

None 

3.5 And-Split For Dr3 0 None None None None None 
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3.6 Open IV Access 

And Prepare For 

Procedure 

5 – 12 – 20  

12,17 

Nurse ES Operation Room None None None 

3.7 Open IV Access At 

R1 

2 – 6 – 10 

6 

Nurse ES Preparation Room None None None 

3.8 And-Split For Dr2 0 None None None None None 

3.9 Transfer And 

Prepare For 

Procedure 

7 Nurse ES Operation Room Report of 

Patient 

None None 

3.10 And-Split For Dr1 0 None None None None None 

3.11 Direct Transfer To 

Operation Room 

7 Nurse ES Operation Room Report of 

Patient 

None None 

3.12 Preparation Of 

Doctor 

1 – 2 – 3  

2 

Physician ES Operation Room, 

Computer 

Report of 

Patient 

None None 

3.13 Join Patient And Dr 0 None None None None None 

3.14 Perform Procedure       

 
Table 50: The Cost of “Endoscopy at azM” 

Task Name Number of Patients per Year Cost per Execution (€) Cost for a Year 

Check-in Patient 5367 0,7 3.756,90 

Open IV Access At R1 1047 2,58 2.701,26 

Open IV Access And Prepare For 
Procedure 

2441 5,23 12.770,50 

Transfer And Prepare For 
Procedure 

2926 3,01 8.807,26 

Direct Transfer To Operation 
Room 

1342 3,01 4.039,42 

Preparation Of Doctor 6709 2,7 18.114,30 

Total 50.189,64 
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Sub-Process Perform Procedure 

 

Figure 24: Process Model for Perform Procedure 

This sub-process explains the tasks for the endoscopy procedure. There are many procedure types but according to their execution frequency, they 

can be grouped. These groups are colonoscopy, gastroscopy, sigmoidoscopy and „Other‟. Sometimes the patients need the colonoscopy and 

gastroscopy at the same time or a procedure called Colo-Chromo that includes the colonoscopy can be requested. These two procedures are 

counted under the group of the „Other‟ because of the long execution time of the procedure. Table 51 shows the scheduled times for each group. 

Table 51: Scheduled Times for Each Group 

Type of Procedure Scheduled Time (Minutes) 

Colonoscopy 40 

Gastroscopy 20 

Sigmoidoscopy 20 

“Other” Average: 60 
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There are three operation rooms at the azM and one procedure at a time can be performed in each room. 

When the patient is ready for the procedure and the reserved room is available, there are four options according to the procedure type. 

[1] 31% of the patients have colonoscopy. The procedure takes around 32 minutes and executed by a physician and two nurses. In the ES, 

they are teaching these procedures to the nurses. Some days the nurses do the procedures. Additionally, the assistant physicians (AIO) can 

execute these procedures for learning purposes (including gastroscopy and sigmoidoscopy). While collecting the time information, these 

differences are taken into consideration.  

[2] 30% of the patients have gastroscopy. This procedure takes around 12 minutes and executed by a physician and a nurse. An additional 

nurse is needed if the patient requests sedation. In all the procedures, two nurses must be presented in the procedure room if a patient has 

an operation under sedation. During the interviews, it is mentioned that if there are not enough nurses in the time of any procedure, the 

task is executed with a single nurse.  

[3] 12% of the patients have sigmoidoscopy. The procedure takes around 8 minutes and executed by a physician and a nurse.  

[4] As the last group, 27% of the patients have „Other‟ procedures. These procedures take around 63 minutes and executed by a physician and 

two nurses because of the sedation of the patients. There is a big variety in the scheduled times of for the „Other‟ procedures. One type of 

procedure can take 20 minutes and another one 120 minutes but they all are put in the same group because each type of procedure in this 

group executed rarely when compared with the colonoscopy, gastroscopy and sigmoidoscopy. 

After the procedure is performed, the following tasks are common for all kind of procedures and some of them are done in parallel. The nurse(s) 

(usually a free nurse come and help the other nurse if he/she was alone) cleans the room and helps the patient to prepare to leave the room. At the 

same time, the physician writes the report around 6 minutes if the findings are not a serious threat for the life of the patient (like cancer in 

advanced state). The report includes the results of the procedure. In the mean time, if the patient is from the wards (20%), the patient waits for a 

transporter to come and take him/her from the operation room. If this patient is sedated, then an additional nurse from the wards is necessary. The 

waiting takes around 9 minutes and in the mean time, the operation room is occupied.  

If the patient is not from the wards (80%) and have the procedure under sedation (65% of patients that are not from the wards), a nurse goes and 

calls the partner of the patient so the physician can inform the partner of the patient instead of informing a sedated patient in around 2 minutes. 

Then this patient is ready to leave the operation room for after sedation care. Finally, if the patient is not sedated and not from the wards (35% of 

patients that are not from the wards), the patient gets ready to leave the room and the physician informs the patient about the results. 

When the patients leave the room, the physician finishes writing the report and the room is cleaned by the nurses, the procedure room is ready for 

the next patient. If the patient referred to the azM from GP, the secretary of ES sends the report of the patient by mail. Otherwise, the reports can 

be seen by the azM specialist in the SAP system. 

Table 52 and Table 53 show the details of the “Sub-process Perform Procedure”. 
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Table 52: Sub-Process Perform Procedure 

# Task Name Duration Human Resources Facilities Input Data Routing 
Fraction 

Output Data 

3.14.1 Split Procedure 

Type 

0 None None None Out: 

31% (2094) 

30% (2034) 

12% (766) 

27% (1815) 

None 

3.14.2 Perform 

Colonoscopy 

32 One Physician ES 

Two Nurse ES 

Operation Room Info of 

patient‟s 

situation 

None None 

3.14.3 Perform 

Gastroscopy 

12 One Physician ES 

One Nurse ES 

Operation Room Info of 

patient‟s 

situation 

None None 

3.14.4 Perform 

Sigmoidoscopy 

5 – 7 – 15  

8 

One Physician ES 

One Nurse ES 

Operation Room Info of 

patient‟s 

situation 

None None 

3.14.5 Perform „Other‟ 20 – 60 – 120  

63,33 

One Physician ES 

Two Nurse ES 

Operation Room Info of 

patient‟s 

situation 

None None 

3.14.6 Clean The Room 

And Help Patient 

7 Two Nurse ES Operation Room None None None 

3.14.7 Write Report 6 Physician ES Operation Room 

and Computer 

None None Report of 

investigation, 

biopsy report if 

needed, for 

sedation nurse 

fill in a form 

3.14.8 Split For Waiting 0 None None None Out: 

20% (1342) 

80% (5367) 

None 

3.14.9 Wait Transporter 2 – 8 – 20  

9 

Nurse ES Operation Room None None None 

3.14.10 Split Sedated 

Patients 

0 None None None Out: 

65% (3488) 

35% (1879) 

None 

3.14.11 Prepare To Leave 1 None None None None None 

3.14.12 Inform 1 – 2 – 3  Physician ES None None None None 
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2 

3.14.13 Call Partner 1 Nurse ES None None  None 

3.14.14 Inform2 1 – 2 – 3  

2 

Physician ES None None None None 

3.14.15 Empty Room 0 None None None None None 

3.14.16 OR-Split 0 None None None None None 

3.14.17 Send Report 1 – 2 – 3 

2 

Secretary ES None Report Out: 

30% (2013) 

70% (4696) 

None 

 

Table 53: The Cost of “Perform Procedure” 

Task Name Number of Patients per Year Cost  per Execution(€) Cost for a Year (€) 

Perform Colonoscopy 2094 70,72 148.087,68 

Perform Gastroscopy 2034 21,36 43.446,24 

Perform Sigmoidoscopy 766 14,24 10.907,84 

Perform ‘Other’ 1815 139,96 254.027,40 

Clean The Room And Help 
Patient 

6709 6,02 40.388,18 

Write Report 6709 8,1 54.342,90 

Wait Transporter 1342 3,87 5.193,54 

Inform 1879 2,7 5.073,30 

Call Partner 3488 0,43 1.499,84 

Inform2 3488 2,7 9.317,60 

Send Report 2013 0,66 1.328,58 

Total 573.613,10 
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Sub-Process After Sedation 

 

Figure 25: Process Model for After Sedation 

In the azM if a patient is sedated for an endoscopy procedure and if he/she is not coming from the wards, that patient needs an after sedation care 

that is usually done at a unit called the daycare. The ES has three beds at the daycare unit and as long as they are full, the sedated patients of the 

ES transfer to the daycare. Only 5% of the patients are rejected from the daycare because of over capacity.  

This sub-process starts when the sedated patient leaves the operation room for having after sedation care in the daycare unit. The transportation of 

this patient is done by a nurse of ES and the transport task takes around 3 minutes. When the patient arrives to the daycare unit, the availability is 

learned by the nurse of ES. If the three beds of ES in the daycare unit are occupied, the patient is rejected; else the patient is accepted by the nurse 

of the daycare unit. 

If a patient is rejected from the daycare, the nurse brings the patient back to the ES and places he/she in the preparation room for after sedation 

care. This task takes around 3 minutes. Then the patient is connected to the machine for recovery by a nurse from the ES. This takes around five 

more minutes. Then the patient rests for about 50 minutes until the effect of sedative medication is out of his/her system. The nurses control the 

patient periodically and sometimes this period may exceed 60 minutes. When the patient recovers, a nurse from the ES measures the blood 

pressure, which takes around five more minutes. Then the patient is ready to be discharged from the azM.  

In the common scenario, the patient is accepted by the nurse of daycare and the nurse of ES transfers the information of the patient to the nurse of 

daycare within 3 minutes. Then the nurse of ES takes the sticker of the patient to the secretary of daycare and goes back the ES for the next 
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procedure. In the meantime, the nurse of daycare connects the patient to the recovery machine in around 5 minutes. The patient recovers in 

average 55 minutes but for some cases, the period may exceed to  two hours. In the normal procedure, the patient needs a check after the first hour 

of his/her arrival to the daycare. If the patient recovers, the nurse of daycare measures the blood pressure and discharges the patient. If the patient 

does not recover, the nurse controls the patient periodically and discharges the patient when he/she is recovered.  

Table 54 and Table 55 show the details of the “Sub-process After Sedation”. 

Table 54: Sub-Process After Sedation 

# Task Name Duration Human Resources Facilities Input Data Routing 
Fraction 

Output Data 

4.1 Transfer To 

Daycare 

1 – 2 – 8  

2,83 

Nurse ES None Sedation Form None None 

4.2 Control Availability 0 None None None Out: 

5% (174) 

95% (3314) 

None 

4.3 Take Patient Back 2 – 3 – 4 

3  

Nurse ES None None None None 

4.4 Connect Patient To 

Machine 

3 – 5 – 6 

4,83 

Nurse ES Preparation Room Sedation Form None None 

4.5 Recover In Room 1 50 None Preparation Room None None None 

4.6 Measure Blood 

Pressure 

4,8– 4,9 – 5 

4,9 

Nurse ES Preparation Room Sedation Form None Sedation Form 

4.7 Transfer Info 1 – 3,5 – 5 

3,33 

Nurse ES 

Nurse Daycare 

None Sedation Form None 

 

Sticker 

4.8 Take Sticker To 

Secretary 

1 Nurse ES None Sticker None None 

4.9 Go Back To 

Department 

3,36 Nurse ES None None None None 

4.10 Connect Patient To 

Sedation Machine 

3 – 5 – 6 

4,83 

Nurse Daycare Bed in Daycare Sedation Form None None 

4.11 Recover 50 – 60 – 105 

65,83 

None Bed in Daycare None None None 

4.12 Measure Blood 

Pressure 2 

4,8– 4,9 – 5 

4,9 

Nurse Daycare Bed in Daycare None None Sedation Form 

4.13 AND-JOIN 0 None None None None None 
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Table 55: The Cost of “After Sedation” Process at azM 

Task Name Number of Patients per Year Cost per Execution(€) Cost for a Year(€) 

Transfer To Daycare 3488 1,22 4.255,36 

Take Patient Back 174 1,29 224,46 

Connect Patient To Machine 174 2,08 361,92 

Measure Blood Pressure 174 2,11 367,14 

Transfer Info 3314 2,86 9478,04 

Take Sticker To Secretary 3314 0,43 1425,02 

Go Back To Department 3314 1,45 4.805,30 

Connect Patient To Sedation 
Machine 

3314 2,08 6.893,12 

Measure Blood Pressure 2 3314 2,11 6.992,54 

Total 34.802,90 

Sub-Process Endoscopy At Annadal 

 

Figure 26: Process Model of Endoscopy At Annadal 

This sub-process is for the patients that are directed to the Annadal for the endoscopy. These patients can have simple colonoscopy, simple 

gastroscopy or simple sigmoidoscopy. The context of simple is to have low risk factor for the patient and to have low chance of complication.  
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The sub-process starts when the patient arrives to the EA. The patient needs to check-in to the secretary of EA and it takes around two minutes for 

the secretary. Then the patient starts to wait in the waiting room. In the EA, the patients who will have the colonoscopy have sedation and the rest 

of the patients will have sedation if they ask for it. Demand for sedation is not a common request but it is increasing by time. So, only the patients 

coming for the colonoscopy were assumed to have sedation for now (57% [This is written as 56% in the process model]).  

If the patient is waiting for a colonoscopy, the nurse needs to open the IV access before the procedure. In 30% of the sedated cases, the nurse finds 

time before the scheduled time of the procedure to open the IV access. This action takes around 6 minutes. Then if the procedure room is ready, 

the patient moves to the procedure room else, he/she continues to wait in the waiting room until the operation room is ready for him/her. When the 

scheduled appointment time of a patient is late, the IV access opens in the operation room (70%). 

When the procedure room is empty, the patient is transferred to the procedure room and prepared for the procedure. If the procedure is a 

colonoscopy and the patient does not still have an open IV access, the preparation and the opening the IV access takes approximately 9 minutes; 

else, the preparation of the patient takes around 7 minutes. This task is done by a nurse of Annadal. During the preparation of the patient, the 

physician gets prepared for the procedure in around 2 minutes. When the patient is ready for the procedure the “sub-process Perform Procedure 

Annadal” can start. 

Table 56 and Table 57 show the details of this “Sub-process Endoscopy At Annadal”. For the time data of the Annadal, if the collected data was 

not different from half a minute, the durations did not changed because the data collection was done with limited number of patients (less than 20 

patients). As long as the durations given by the employees were closed to the collected data, the given data assumed to be reliable. 

Table 56: Sub-Process Endoscopy At Annadal 

# Task Name Duration Human Resources Facilities Input Data Routing 
Fraction 

Output Data 

5.1 Check-In 1,2 – 2 – 3,5 

2,13 

Secretary EA Secretary Desk, 

Computer 

ID Info None 

(1610) 

None 

5.2 Arrange Sedation 

Preparation 

0 None None None Out: 

57% (914)  

43% (696) 

None 

5.3 Control The Time 0 None None None Out: 

30% (274)  

70% (640) 

None 

5.4 Open IV-Access In 

Preparation Room 

6 Nurse EA Preparation Room None None None 

5.5 Split For Dr 0 None None None None None 

5.6 Transfer And 

Prepare For 

Procedure 

1 – 4,5 – 8 

4,5 

2 Nurse EA Operation Room Report of 

Patient 

None None 
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5.7 Preparation Of 

Doctor 

1 – 2 – 3  

2 

Physician ES Operation Room, 

Computer 

Report of 

Patient 

None None 

5.8 And Split For Dr 0 None None None None None 

5.9 Open IV Access 

And Prepare For 

Procedure 

8,2 2 Nurses ES Operation Room None None None 

5.10 Join Doctor And 

Patient 

0 None None None None None 

5.11 Perform Procedure 

A 

      

 
Table 57: The Cost of “Endoscopy at Annadal” 

Task Name Number of Patients per Year Cost per Execution (€) Cost for a Year (€) 

Check-In 1610 0,7 1.127,00 

Open IV-Access In Preparation 
Room 

274 2,58 706,92 

Transfer And Prepare For 
Procedure 

970 3,87 3.753,90 

Preparation Of Doctor 1610 2,7 4.347,00 

Open IV Access And Prepare For 
Procedure 

640 7,05 4.513,28 

Total 14.448,10 
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Sub-Process Perform Procedure Annadal 

 

Figure 27: Process Model for Perform Procedure Annadal 

This sub-process explains and gives details about the performed endoscopy processes at the EA (In Figure 27, all the 56% arcs needed to be 57%; 

this is a problem caused by the tool that used for modeling). The sub-process starts when the patient gets in the procedure room and is prepared for 

the operation. 57% of the patients have colonoscopy and during the procedure, two nurses and one physician are occupied for around 22 minutes. 

37% of the patients have gastroscopy and during the procedure, two nurses and one physician are occupied for around 8 minutes. The rest of the 

patients (6%) have sigmoidoscopy and during the procedure, two nurses and one physician are occupied for around 9 minutes.  

When the procedure is over, two processes go parallel. 

In normal conditions, the nurses start cleaning the room right after the procedure. This cleaning task includes the periodic control of the patient in 

the recovery room by one of the nurses. Moreover, after each hour, one of the nurses goes to clean the dirty equipments (a time-triggered job) and 

this action takes around 5 minutes. In the EA, there are five gastroscopes and four colonoscopes to be used. The nurses are cleaning the 
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equipments in each hour because the machine can get two equipments (colonoscope or endoscope) at a time and it takes one hour for the cleaning 

machine to clean two equipments. The second nurse cleans the room by herself at the time of cleaning equipment task.  

After the execution of the endoscopy procedure, the physician writes the report and sends it to the secretary. This job takes around 5 minutes. Then 

the report is sent to the referrer by the secretary of EA.  

When the physician completes writing the report, he/she informs the patients who are not sedated (43%) briefly. Then informed patients are ready 

to leave the Annadal. If the patient is sedated (57%), he/she waits for a nurse to come and take him/her to the recovery room. Table 58 and Table 

59 show the details of this “Sub-process Perform Procedure Annadal”. 

Table 58: Sub-Process Perform Procedure Annadal 

# Task Name Duration Human Resources Facilities Input Data Routing 
Fraction 

Output Data 

5.8.1 Split Procedure 

Type 

0 None None None Out: 

57% (914) 

37% (603) 

6% (93) 

None 

5.8.2 Perform 

Colonoscopy 

12 – 20 – 40  

22 

A Physician and Two 

Nurses from EA 

Operation Room Info of 

patient‟s 

situation 

None None 

5.8.3 Perform 

Gastroscopy 

3 – 8 – 12 

7,83 

A Physician and Two 

Nurses from EA 

Operation Room Info of 

patient‟s 

situation 

None None 

5.8.4 Perform 

Sigmoidoscopy 

5 – 8 – 15 

9 

A Physician and Two 

Nurses from EA 

Operation Room Info of 

patient‟s 

situation 

None None 

5.8.5 Split For 

Equipment 

0 None None None None None 

5.8.6 Clean Equipment 4 – 5 – 6  

5 

Nurse EA Cleaning Machine None None None 

5.8.7 Clean Room Alone 4 – 6 – 9  

6,17 

Nurse EA None None None None 

5.8.8 Join Nurses 0 None None None None None 

5.8.9 Clean The Room 4 – 5 – 7 

5,17 

Two Nurses EA None None None None 

5.8.10 XOR-Join 0      

5.8.11 Document And 

Print Results 

1 – 4 – 10  

4,5 

Physician EA Operation Room 

and computer 

None None Report of 

Investigation 
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5.8.12 Send Document To 

Referrer 

1 – 2 – 3  

2 

Secretary EA Computer Report of 

Investigation 

None None 

5.8.13 Split For Sedation 0 None None None Out: 

57% (914) 

43% (696) 

None 

5.8.14 Prepare To Leave 2      

5.8.15 Inform 1 – 2 – 3 

2 

Physician EA Operation Room Report of 

Investigation 

None None 

5.8.16 Patient Leaves The 

Room 

0 None None None None None 

5.8.17 Free The Room 0 None None None None None 

5.8.18 Join-Split 0 None None None None None 

Table 59: The Cost of “Perform Procedure Annadal” 

Task Name Number of Patients per Year Cost per Execution (€) Cost for a Year (€) 

Perform Colonoscopy 914 54,52 49.831,28 

Perform Gastroscopy 603 17,30 10.431,90 

Perform Sigmoidoscopy 93 22,1 2.055,30 

Clean Equipment 805 2,15 1.730,75 

Clean Room Alone 805 2,65 2.134,59 

Clean The Room 805 4,45 3.582,25 

Document And Print Results 1610 6,08 9.788,80 

Send Document To Referrer 1610 0,66 1.062,60 

Inform 696 2,7 1.879,20 

Total 82.496,67 
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Sub-Process After Sedation Annadal 

 

Figure 28: Process Model for After Sedation Annadal 

The sedated patient is first transferred to the recovery room by a nurse in 1 minute. In recovery room, the patient is connected to the machine in 5 

minutes and rests there around 45 minutes. There are three beds in the recovery room and the schedule must be carefully made for preventing the 

situation of more than three sedated patients at the same time.  

While the patient was in recovery, one of the nurses periodically visits the patients for control. He/she was doing this when the physician does not 

need him/her in the operation room or if any task after the procedure finished early. This control includes bringing a coffee to the patient or partner 

and taking care of the recovery room (changing the bed linens, cleaning, etc.). When the patient is recovered from sedation, a nurse comes and 

controls the patient for discharge. Then when the physician is available, he/she makes a visit to the recovery room and informs the patient. This 

visit takes around 2 minutes. Then the sedated patients can be discharged from the Annadal. Table 60 and Table 61 show the details of the “Sub-

process Perform Procedure Annadal”. 

Table 60: Sub-Process After Sedation Annadal 

# Task Name Duration Human Resources Facilities Input Data Routing 
Fraction 

Output Data 

6.1 Transfer To 

Recovery Room 

1 – 1 – 1  

1 

Nurse EA None None None 

(914) 

None 

7.5.15 Connect To 

Recovery Machine 

3 – 5 – 6  

4,83 

Nurse EA Bed in recovery 

room 

None None None 

7.5.16 Recover 45 None Bed in recovery 

room 

None None None 

7.5.17 Periodic Control 4 - 5 - 6 

5 

Nurse EA Bed in recovery 

room 

None None None 

7.5.18 Measure Blood 

Pressure 

4,8 – 4,9 – 5 

4,9 

Nurse EA Bed in recovery 

room 

None None None 
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7.5.19 Inform 1 – 2 – 3  

2 

Physician EA Recovery room Report of 

Investigation 

None None 

Table 61: The Cost of “After Sedation Annadal” 

Task Name Number of Patients per Year Cost per Execution (€) Cost for a Year (€) 

Transfer To Recovery Room 914 0,43 393,02 

Connect To Recovery Machine 914 2,08 1.901,12 

Periodic Control 914 2,15 1.965,10 

Measure Blood Pressure 914 2,11 1.928,54 

Inform 914 2,70 2.467,80 

Total 8.655,58 
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10.3 Appendix G 
Filtering the Dataset 

Version 1 

1. Correct the format of date columns by replacing “.”s with “-”s 

2. Remove columns: 

a. One of “Aanm.datum” 

b. Kenn.dat. 

c. Stornoreden voor een afspraak 

3. Update creation dates by subtracting 2 days from each date and create a new column “Creation 

date -2” 

4. Delete records from 2011 and 2009 

a. 27.694 records left 

5. Filter out the all “OE gepland” except „FGAE‟ and „FGAA‟ 

a. 11.883 records left 

Version 2 

6. Delete empty rows from “Patient” column 

a. 11.658 records left 

7. Find and replace 

a. FGAA with ENANN 

b. FGAE with ENAZM 

8. Delete the type of procedure which are done in function lab and out of the scope 

a. Annadal:1.172 

b. azM: 9.347 

9. Filter out the „Ja‟ valued rows in “IS-H: Stornoteken” column 

a. 8.670 records left 

Version 3 

10. Recalculate the creation dates of appointments if the difference between appointment 

date(“Datum”) and creation date (“Creation date -2”) is negative 

a. “Datum” - “Creation date -2” = 

i. If positive, leave the dates 

ii. If negative, update the creation date according to the below information 

1. ENAZM: creation date = appointment date – 18 days 

2. ENAAN: creation date = appointment date – 12 days 

11. Delete the dates earlier then 2010 in column “Updated Creation Date” 

a. 8.319 records 

12. Finish 

a. azM: 6.709 (81%) 

b. Annadal: 1.610 (19%) 

Final Version 

During the filtering process, not all the procedures executed in 2010 were considered. The requests that 

were coming before 2010 were eliminated (version 1, step 4). The reason of this elimination is to see the 

capacity of endoscopy department in a year and include complete cases in the report. All the patient 

numbers in this report are from the patients that have the first request in 2010 and they may be served in 

2011.  
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10.4 Appendix H 
Analyze Results of Endoscopy Process of azM 

Paths of Patients 

Figure 29 shows the patient numbers that follows different paths in the whole endoscopy process. The 

source of data was the filtered dataset and the distribution information collected from the physicians 

during the data collection phase.  
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Figure 29: Flow of Patients 

Figure 30 shows the patient distributions according to the procedure types by excluding the patients from 

the wards. The reason of excluding the patients from the wards is to see the difference of execution of the 

colonoscopy, gastroscopy and sigmoidoscopy between the azM and Annadal. The patients from the wards 

can have service only at the ES. Moreover, patients who have high risk factors such as age or any other 

health problem can get service at the ES but they cannot be distinguished from the rest of the patients.  
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Figure 30: Patients Distribution Excluding the Patients from Clinic 

These data shows that most of the patients that have colonoscopy, gastroscopy or sigmoidoscopy were 

send to the azM.  

The figure below shows the patient numbers in a working day according to the types of procedures. 

According to the official holidays of the Netherlands in 2010, there were 249 working days in that year. 

There were 140 workdays for the Annadal. 

 

Figure 31: Patient Distribution per Day 

Access Times 

The results of the access times for different patients show that the colonoscopy is the bottleneck between 

the procedures and in the azM, the sigmoidoscopy has a long access time near to the colonoscopy. 

Normally these times should not exceed two or three weeks.  

The four diagrams below show the patients numbers, the arrival rate per month, average access times and 

distribution of requests according to procedure types at the azM for each month so we can determine the 

busy months and compare the increase of access times. 
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Figure 32: Monthly Number of Requests Received in Year 2010 

Table 62: Arrival Rate per Month 

Minimum Maximum Average St. Dev 

451 686 559,08 69,2761 

 

 

Figure 33: Average Access Time 

The red columns shows the months that the average access time exceeds 20 days and the green ones are 

the months for short access times or reasonable results compared with the incoming request numbers. 

Figure 34 and Figure 35 shows the number of patient requests that came to azM in weakly schedule. This 

distribution will show the number of weeks that had requests more than the average (130 patients).  These 

weeks were mark with red. 
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Figure 34: Weekly Number of Requests Received in Year 2010 (1) 

 

Figure 35: Weekly Number of Requests Received in Year 2010 (2) 

 

Figure 36: Number of Requests Received in Year 2010 (Procedure Types) 
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The results of analysis show that the access times were high in the months of March, April, September, 

October and November. According to the number of requests in each month the access time of patients in 

January were expected to be high but they were handled better than most of the months. In December, the 

number of requests was low but the access times are longer. This may be related to holidays. We can see 

that mainly the reason of high access times is high number of colonoscopy and other procedures. May and 

June were out of this generalization. In those months, the requests for gastroscopy were lower than usual. 

When gastroscopy requests passed the max limit of 160 patients per month, the access times were 

increased, too.  

In general (except January), when the procedure requests exceeded 600, the access times were increased. 

June and January were the months that do not fit any pattern. 

When the weekly requests were analyzed, it shows that 26 weeks in year 2010, the request number exceed 

the average. This showed that for those weeks, if a special program for performing more procedures can 

be executed, so the problem of long access times can be solved. 

The four diagrams below show the patients numbers, the arrival rate per month, average access times and 

distribution of requests according to procedure types at the Annadal for each month. 

 

Figure 37: Number of Requests Received in Year 2010 

Table 63: Arrival Rate per Month 

Minimum Maximum Average St. Dev 

92 184 134,167 24,87727453 
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Figure 38: Average Access Time 

The red columns shows the months that the average access time exceeds 15 days and the green ones are 

the months for short access times or reasonable results compared with the incoming request numbers. 

 

Figure 39: Number of Requests Received in Year 2010 (Procedure Types) 

At the Annadal, January, March, September and October were the busiest months for incoming requests. 

Despite this, April, October, November and December are the months that have higher access times. 

When these months compared with procedure types, there is no relation seen. March has the highest 

number of procedure requests but still do not have high access times for those patients. 

Throughput Times 

Figure 40 and Figure 41 shows the three different throughput times for the endoscopy process at the azM 

and at the Annadal. The box plot chart also shows the minimum and maximum throughput times. The 

numbers represents the average for each box plot and the number of patients that the data was collected is 

given in parenthesis. 
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Figure 40: Box Plot for Throughput Times azM 

 

 

Figure 41: Box Plot for Throughput Times Annadal 

1. Starts with the actual appointment time and ends when patient enter to the operation room 

(procedures that starts early were left out) 

2. Starts when the patient enters to the operation room and ends when patient leaves the operation 

room (Discharge for patients from wards and not sedated patients) 

3. Starts when the patient was in daycare and ends when the patient discharged (for sedated patients 

who were not from wards) 
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Waiting Times 

The diagrams below show the waiting times of patients before the procedures at the azM and Annadal. 

The first figure is for sedated patients and the second one is for the not sedated patients. 

 

Figure 42: Waiting Times of Sedated Patients before Procedure 

Definition for Figure 42: 

 The odd numbers are the results from azM and the even numbers are results of Annadal. 

 1 and 2: Wait for IV Access Open in Preparation Room. In normal situations, the patients need to 

have the IV access opened in the preparation room. The waiting of these patients were before 

having an IV access and after having it (shown in the first four columns). 

 3 and 4: Wait after IV Access Open in Preparation Room. 

 5 and 6: Wait before Enter to Operation Room without an IV Access. In general, the IV access 

opened in the operation room because of the delay of the procedure or not having an available 

nurse for opening the IV access. 

 7 and 8: Delay of Procedure. The delay of the procedure represents the time difference between 

the planned start time of the procedure and the actual time of start 

 The numbers are average values and the written numbers in parenthesis are the number of 

patients that these values were collected. 
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Figure 43: Waiting Times of Not Sedated Patients before Procedure 

Definition for Figure 43: 

 The odd numbers are the results from azM and the even numbers are results of Annadal. 

 The number are average values and the written numbers in parenthesis are the number of patients 

that these values were collected 

 1 and 2: Wait Before Enter to Operation Room. For not sedated patients, they had to wait in the 

waiting room before the procedure and this is shown in the first two columns.  

 3 and 4: Delay of Procedure. The time difference between the planned start time of the procedure 

and the actual time of start were presented. 

 

Calculation of Direct Labor Cost 

The patient number from the filtered dataset, collected date for the AS-IS model and wages of employees 

in the process were used for calculating the total direct labor cost of endoscopy process. The wages of 

each human resource is given in Appendix F. The number of patients that pass through, the duration, 

human resource was learned for each task in the process model. The wage of the human resource was 

multiplied with the duration of the process. This gives the cost of each task per patient. Then the cost of 

the task is multiplied with the number of patients that pass through that task in a year. This gives the cost 

of each task per year and this information can be found in Appendix F for each sub-process.  
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10.5 Appendix I 
Additional Information for Notable Parts of Endoscopy Process 

Patient Number Difference between azM and Annadal 

All ward patients need to be treated at the azM. Therefore, Figure 44 shows the distribution of patients 

between the azM and Annadal excluding the ward patients so we can see the effect of the decisions for 

sending patients to these two locations. 

 

Figure 44: Distribution of Patients Excluding Patients from Clinic 

These data shows that most of the patients that have sigmoidoscopy and gastroscopy are send to the azM.  

Figure 45 shows the patient numbers in a working day according to the types of procedures. According to 

the official holidays of the Netherlands in 2010, there were 249 working days in that year. It was assumed 

that the azM was opened for 249 days and the Annadal was opened 140 days. 

 

Figure 45: Daily Patient Distribution 
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10.6 Appendix J 
Results of the First Interview 

In the first interview, all the best practices were discussed for their possible effects and their feasibility for 

the endoscopy process. The results of the discussion for each best practice were shown below. 

Name of the best practice: Control Relocation 

Feasibility: Yes 

Explanation: The slots for the procedures may be defined before and the available slots can be seen and 

reserved by patients. Still, this will not move the total control of appointments to the patients because the 

patients need the option to arrange an appointment with the secretary of ES. The problem of this system 

will be the lack of available slots for a short time period. In this case, the secretary of ES will interfere. 

This option will best fit for the patients referred by GP. 

Name of the best practice: Contact Reduction 

Feasibility: No 

Explanation: The contacts with patients were already kept in minimum but according to the physicians, 

the patients must see some the healthcare personnel for the patient satisfaction and their comfort. In case 

of a decrease in the contacts before the procedure and the day of the procedure, the communication with 

the referrers and the patients will increase to ask more questions and to request for a better appointment 

time.  

Name of the best practice: Integration 

Feasibility: Yes 

Explanation: The secretary of outpatient clinic and the secretary of ES can be combined. This way the 

patients who are refereed to outpatient clinic first and then referred to the ES can perform the entire tasks 

in a single location. There may be three positive outcomes of this integration. [1] The patients will have 

two appointments at the same location, [2] the patients can have both appointments for the same day and 

[3] in the current system 4 secretaries were working a day, with the integration three secretaries in a day 

may be enough. 

Name of the best practice: Order Types 

Feasibility: Yes 

Explanation: The business process for colonoscopy can be distinguished from the rest of the procedures. 

During the interview, an example from a Belgium hospital was discussed. In that hospital, the 

appointments for procedures were given for a day but no specific time was given to the patients. The 

patients were having the procedure according to their arrival. The patient who arrives earlier has the 

procedure first. This way, they eliminated the time lost for the patients that arrived late or cancelation of 

appointments. There were no waiting for patients. This process flow may be used for the colonoscopy 

patients because of the high number of requests. The problem of this system is the long waiting times of 

patients for the procedure. 

Name of the best practice: Task Elimination 

Feasibility: No 
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Explanation: The major tasks cannot be eliminated but the minor task like transportation of patient to the 

daycare unit can be shortened with a daycare unit within the ES. 

Name of the best practice: Order-Based Work 

Feasibility: No 

Explanation: There is no batch process or periodic activity to be removed from the endoscopy process. 

Name of the best practice: Triage 

Feasibility: Yes 

Explanation:  The tasks for arranging appointments can be integrated to a single task and the additional 

actions in these tasks for different human resources can be split up to different tasks. In general, the 

appointments for the endoscopy processes can be taken from a single location. 

Name of the best practice: Task Composition 

Feasibility: Yes 

Explanation: The arranging appointment task done by the prescreening policlinic can split up into 

smaller tasks. The task can split up two three tasks; [1] Indication control and designation of risk factor, 

[2] informing the patient about the procedure and [3] giving appointment. 

Name of the best practice: Resequencing 

Feasibility: Yes 

Explanation: The informing of sedated patients at the Annadal and at the azM was different. The patient 

was inform about the result of the procedure just after the end of procedure at the azM and the physician 

inform the patient about the results during the after sedation care at the Annadal. The physicians prefer to 

inform the patient during the after sedation care but the distance of the daycare unit in the azM obstructs 

this action. If the daycare facility can be placed inside the ES the sequence for informing the patient can 

be changed like at the Annadal. 

Name of the best practice: Knock-Out 

Feasibility: No 

Explanation: There is a possibility to have the first elimination of patients that can be transferred to the 

Annadal to be done by GP. The discussion about this topic showed that this knockout would cause a 

slowdown in the decision process at the hospital. If the people who arrange the appointment do not like 

the decision, he/she will consult the physician and this will cause extra work for two roles.  

Name of the best practice: Parallelism 

Feasibility: No 

Explanation: The parallelism can perform for the specific patient groups. The anemic patients need a 

gastroscopy first and then according to the result of the procedure, a colonoscopy might be arranged for 

the patient. These two procedures might arrange for the same day instead of sending a colonoscopy 

request after the gastroscopy. However, this will lead to cancelation of colonoscopy procedures if the 

patient does not need a colonoscopy after the gastroscopy. The same case is valid for recto-blood loss 
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patients. In that case, the first procedure is a colonoscopy and only one fourth of these patients need the 

second procedure (recto). For the high cancelation numbers, this option did not seem feasible. 

Name of the best practice: Exception 

Feasibility: No 

Explanation: The emergency patients are the exceptional cases and the physicians do not see a problem 

of handling the emergency cases. The colonoscopy patients that are referred by GP also follow a different 

path but this is not seem as an exception for the physicians. 

Name of the best practice: Order Assignment 

Feasibility: Yes 

Explanation: A digital ordering system is in use within the hospital. The order forms are filled by the 

referrers instead of the secretary ES. Additionally, the secretary of EA can perform minor tasks for each 

patient who comes to the Annadal (i.e. control patients in the recovery room, clean the equipments). 

Name of the best practice: Flexible Assignment 

Feasibility: Yes 

Explanation: The Belgium hospital example given in Order Types can be use for the flexible assignment 

of physicians and the operation rooms. Currently for each procedure a physician and an operation room is 

reserved. In the case of first come first serve, the first patient in the queue will be served by the first 

available physician in any available room. For these procedures to be performed in a shorter period, the 

experienced physicians need to perform the procedures. 

Name of the best practice: Centralization 

Feasibility: Yes 

Explanation: This best practice was in use for the Annadal. The location of the Annadal is different from 

the location of the hospital but that is not a limitation for sending patients to there (except the patient from 

the wards). 

Name of the best practice:  Split Responsibilities 

Feasibility: No 

Explanation: The responsibilities are not split for any case because legally the functional unit that is 

doing the procedure is responsible for the patient and the physicians do not want to get any other tasks 

under their unit because of the extra cost and workload. 

Name of the best practice: Customer Teams 

Feasibility: Yes 

Explanation:  This was already done in the azM. Teams of nurses were formed for different 

responsibilities. Two nurses were responsible for the equipment, two nurses were responsible for the 

disposable materials, one nurse was responsible for the organization of nurses and two nurses were 

responsible for the endoscopy procedures. 
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Name of the best practice: Numerical Involvement 

Feasibility: Yes 

Explanation: The new daycare unit can be made inside the ES just for the endoscopy patients so the 

involvement of nurses from the common daycare can be eliminated. Addition to this, the requests of GPs 

were first arriving to a department of the azM and then the endoscopy requests transferred to the ES. The 

reason is that the GPs have a single fax number for the hospital. With a digital ordering system, the 

middle layer that transfers the requests to the ES can be taken out of the picture and the requests can 

directly received by the ES.  

Name of the best practice: Case Manager 

Feasibility: No 

Explanation: There are responsible people for different jobs but they did not mention any special need 

for a case manager for different procedure types. 

Name of the best practice: Extra Resources 

Feasibility: Yes 

Explanation: In the following years, there will be a high increase in the colonoscopy requests and each 

year there is an increase of the total endoscopy requests. They need to have extra nurses, physicians and 

operations rooms for handling these increasing requests because they already have fewer nurses than they 

prefer to have.  

Name of the best practice: Specialist-Generalist 

Feasibility: Yes 

Explanation: They already had this division. All the physicians can perform procedures like the 

colonoscopy and gastroscopy. For specific procedures, different physicians are specialized (i.e. ERCP). 

Name of the best practice: Empower 

Feasibility: No 

Explanation: They tried to this with nurses by giving authority for the organization of the endoscopy 

procedures in the ES instead of the physicians but they failed to perform this responsibility thoroughly. 

Empower can be done between nurses. Each day a single nurse can be responsible for opening the IV 

accesses and transportations of patients. 

Name of the best practice: Control Addition 

Feasibility: Yes 

Explanation: The control addition can be placed by digital endoscopy request forms for GPs. This will 

prevent sending incomplete request forms that causes extra communication with GP about the request. A 

control mechanism for the presence of equipment for specific procedures exists. This is done by a team of 

physicians. They periodically control the equipment amounts and the needs for the following procedures. 

Name of the best practice: Buffering 

Feasibility: No 
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Explanation: The health information of a patient does not shared publicly or between hospitals in the 

Netherlands. It is not a possibility for the azM. 

Name of the best practice: Task Automation 

Feasibility: Yes 

Explanation: The information transfer to the patients about the procedures can be done automatically. 

The necessary information can be send automatically if they receive the requests digitally. The available 

appointment slots may be seen by the patients on an online platform so when they find an available slot 

they may get their own appointment automatically.  

Name of the best practice: Integral Technology 

Feasibility: Yes 

Explanation: They do not have a specific idea for this but if there is a possibility, they are willing to use 

it. For some procedures, they are already using cameras in the form of pill to capture images of the 

digestive track. 

Name of the best practice: Trusted Party 

Feasibility: No 

Explanation: They are responsible for all the patients and they do not want to trust other parties because 

they will be reliable at the end. They also have some example cases, which the GP inform them with false 

information. Therefore, they do not prefer to use a trusted party for any information. 

Name of the best practice: Outsourcing 

Feasibility: No 

Explanation: Similar to the trusted party, they do not prefer to outsource any part of the process because 

at the end they are reliable for the patient. The Annadal might seem like an outsourcing but the physicians 

and nurses working at there are all working at the azM. The Annadal is a part of the azM in a different 

location of the city. 

Name of the best practice: Interfacing 

Feasibility: Yes 

Explanation: A website for the endoscopy can be used. This website can be used for getting 

appointments, getting procedure requests, sharing information about the procedures, providing visual 

information for the preparation of processes, a section for frequently asked questions etc. 

Name of the best practice: Customer Involvement 

Feasibility: Yes 

Explanation: They already have questionnaires that can fill in about the whole process. They are 

planning to use Ipads for filling in these questionnaires while patients are waiting in the waiting room for 

the procedure time to come. 

Name of the best practice: Scheduling 
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Feasibility: Yes 

Explanation: They are already doing this for the patients of the wards. These patients are usually 

scheduled at afternoons so when there is a cancellation during the day, they can immediately call the 

wards and ask a patient to come early. They can do this for sedate patients. The procedures of sedated 

patients are taking longer time than usual. If they place them near the end of the daily schedule, the delays 

caused by them will affect fewer patients. 

Name of the best practice: Resource Joining 

Feasibility:  Yes 

Explanation: The daycare can be placed in the ES, so the transportation times and waiting times can be 

eliminated. In addition, the secretary of ES and outpatient clinic can be joined as explained before. The 

patients do not need to go to two different locations in the hospital to get appointments. 
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10.7 Appendix K 
Redesign Scenario 1: Reorganize Annadal 

Before:

 

Figure 46: Perform Procedure at Annadal before Redesign 

 

Figure 47: After Sedation Annadal before Redesign 
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After: 

 

Figure 48: Perform Procedure at Annadal after Redesign 

 

Figure 49: After Sedation Annadal after Redesign 

The change in the process model is an additional operation room and the periodic cleaning process of the 

equipments done by secretary instead of a nurse. In addition, the periodic controls done by a nurse during 

the cleaning or while preparing the patient for a procedure will be done by the secretary during the 

sedation recovery. Table 64, Table 66 and Table 68 show the current situation, and Table 65, Table 67 

and Table 69 show the effect of change according to the time and cost for the scenario. 

Table 64: Current Cost and Time Values for “Sub-Process Endoscopy at Annadal” 

Task Name Number of Patients 
per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Check-In 1610 1,2 – 2 – 3,5 

2,13 

0,7 1.127,00 

Open IV-Access In 
Preparation Room 

274 6 2,58 706,92 

Transfer And Prepare 
For Procedure 

970 1 – 4,5 – 8 

4,5 

3,87 3.753,90 

Preparation Of 
Doctor 

1610 1 – 2 – 3  

2 

2,7 4.347,00 

Open IV Access And 
Prepare For 
Procedure 

640 8,2 7,05 4.513,28 

Total 14.448,10 



132 

 

 

Table 65: Cost and Time Values for “Sub-Process Endoscopy at Annadal” for Scenario 1 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Check-In 1610 1,2 – 2 – 3,5 

2,13 

0,7 1.127,00 

Open IV-Access In 
Preparation Room 

274 2 – 6 – 10 

6 

2,58 706,92 

Transfer And Prepare For 
Procedure 

970 1 – 4 – 6 

3,83 

3,29 3.194,99 

Preparation Of Doctor 1610 1 – 2 – 3  

2 

2,7 4.347,00 

Open IV Access And 
Prepare For Procedure 

640 3 – 7 – 12  

7,17 

6,17 3.946,37 

Total 13.322,28 

Table 66: Current Cost and Time Values for “Sub-Process Perform Procedure Annadal” 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Perform Colonoscopy 914 12 – 20 – 40  

22 

54,52 49.831,28 

Perform Gastroscopy 603 3 – 8 – 12 

7,83 

17,30 10.431,90 

Perform 
Sigmoidoscopy 

93 5 – 8 – 15 

9 

22,1 2.055,30 

Clean Equipment 805 4 – 5 – 6  

5 

2,15 1.730,75 

Clean Room Alone 805 4 – 6 – 9  

6,17 

2,65 2.134,59 

Clean The Room 805 4 – 5 – 7 

5,17 

4,45 3.582,25 

Document And Print 
Results 

1610 1 – 4 – 10  

4,5 

6,08 9.788,80 

Send Document To 
Referrer 

1610 1 – 2 – 3  

2 

0,66 1.062,60 

Inform 696 1 – 2 – 3 

2 

2,7 1.879,20 

Total 82.496,67 

Table 67: Cost and Time Values for “Sub-Process Perform Procedure Annadal” for Scenario 1 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Perform Colonoscopy 914 12 – 20 – 40  

22 

54,52 49.831,28 

Perform Gastroscopy 603 3 – 8 – 12 

7,83 

17,30 10.431,90 

Perform 
Sigmoidoscopy 

93 5 – 8 – 15 

9 

22,1 2.055,30 

Clean Equipment 805 4 – 5 – 6  1,65 1.328,25 



133 

 

5 

Clean The Room 1610 3 – 4 – 6  

4,17 

3,59 5.773,78 

Document And Print 
Results 

1610 1 – 4 – 10  

4,5 

6,08 9.788,80 

Send Document To 
Referrer 

1610 1 – 2 – 3  

2 

0,66 1.062,60 

Inform 696 1 – 2 – 3 

2 

2,7 1.879,20 

Total 82.133,11 

Table 68: Current Cost and Time Values for “Sub-Process After Sedation Annadal” 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Transfer To Recovery 
Room 

914 1 – 1 – 1  

1 

0,43 393,02 

Connect To Recovery 
Machine 

914 3 – 5 – 6  

4,83 

2,08 1.901,12 

Periodic Control (by 
Nurse) 

914 4 – 5 – 6  

5 

2,15 1.965,10 

Measure Blood 
Pressure 

914 4,8– 4,9 – 5 

4,9 

2,11 1.928,54 

Inform 914 1 – 2 – 3  

2 

2,70 2.467,80 

Total 8.655,58 

Table 69: Cost and Time Values for “Sub-Process After Sedation Annadal” for Scenario 1 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Transfer To Recovery 
Room 

914 1 – 1 – 1  

1 

0,43 393,02 

Connect To Recovery 
Machine 

914 3 – 5 – 6  

4,83 

2,08 1.901,12 

Periodic Control (by 
Secretary) 

914 4 – 5 – 6  

5 

1,65 1.508,10 

Measure Blood 
Pressure 

914 4,8– 4,9 – 5 

4,9 

2,11 1.928,54 

Inform 914 1 – 2 – 3  

2 

2,7 2.467,80 

Total 8.198,58 

A comparison between the changes of direct labor cost in the AS-IS situation and in the redesign scenario 

is calculated without including the extra human resources and the operation room. In case, if they cannot 

send extra patients to the EA, the change can still be observed. The direct labor cost for the requests of 

2010 is decreased by 1.125,82 Euros in the “Sub-Process Endoscopy at Annadal”, 345,56 Euros in the 

“Sub-process Perform Procedure Annadal”, 457,00 Euros in the “Sub-process After Sedation Annadal” 

and the total expected decrease in the direct labor cost is 1.928,83 Euros for the whole year.  
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The table below gives the idle time of each human resource in the whole process of endoscopy patient at 

the Annadal. The calculation of the idle times is explained in Appendix P. This calculation explanation is 

generic for all the redesign scenarios.  

Table 70: Idle Times of Human Resources 

Idle Time a Day AS-IS Situation TO-BE Situation 

Number of Patient a day Time Spend 

per patient 

Total idle 

time per day 

Time Spend 

per patient 

Total idle 

time per day Colonoscopy  
6 

Gastroscopy 

4 

Sigmoidoscopy 

1 

Secretary EA Colonoscopy 4,13 434,57  11,63 377,07  

Gastroscopy 4,13 6,63 

Sigmoidoscopy 4,13 6,63 

Secretary ES Colonoscopy 6.92 278,43 6.92 278,43 

Gastroscopy 6.92 6.92 

Sigmoidoscopy 6.92 6.92 

Nurse Colonoscopy 41,56 139,47 34,509 192,626 

Gastroscopy 18 15,83 

Sigmoidoscopy 19,17 17 

2nd Nurse Colonoscopy 50,465 88,965 43,649 137,786 

Gastroscopy 17,415 15,83 

Sigmoidoscopy 18,585 17 

Physician Colonoscopy 30,5 214,18 30,5 214,18 

Gastroscopy 16,33 16,33 

Sigmoidoscopy 17,5 17,5 

The potential change of the idle times of the human resources without including the extra resources and 

the extra operation room can be seen in Table 71.  

Table 71: Change of Idle Times for Scenario 1 

Human Resources AS-IS Situation TO-BE Situation Change of Idle Time in 
Minutes 

Physician 214,18 214,18 0 

Nurse 139,47 192,63 53,16 

2nd Nurse 88,965 137,786 48,82 

Secretary EA 434,57 377,07 -57,50 

Secretary ES 278,43 278,43 0 

Nurse Practitioner 60,00 60,00 0 

The total service time spent for the whole endoscopy requests of a year is decreased by 1.309 minutes for 

the “Sub-Process Endoscopy at Annadal”, 2.415 minutes for the “Sub-process Perform Procedure 

Annadal”, and in total, the decrease is 3.724 minutes. This was calculated by adding up all tasks‟ service 

times (calculated by multiplying time of the tasks and number of patients pass through that task). 

Table 72 and Table 73 show the idle time saving or lost for each resource and their direct cost effect when 

an extra procedure is added each day. The time calculation of a nurse practitioner is done by taking the 

time he/she spends per colonoscopy patient and it multiplied by 0,95, which is the percentage of 

colonoscopy patients coming from the GP. This is done because nurse practitioners only spend time for 

the colonoscopy patients coming from the GP. 
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Table 72: Cost of Idle Time Change for 140 Workdays 

Human 
Resources 

(a)Change of 
Idle Time with 

Extra Colo 
(Minutes) 

(b)Change of Idle Time with 
Extra Gastro 

/Sigmo (Minutes) 

(a*140)Change 
in Direct Labor 

Cost for Colo 
(€) 

(b*140)Change 
in Direct Labor 

Cost for 
Gastro/Sigmo 

(€) 

Physician -30 -15 -5.670,00 -2.835,00 

Nurse 53,16 – 30 = 

23,16 

53,16 – 15 = 38.16 1.394,23 2.297,23 

2nd Nurse 48,82 – 30 = 

18,82 

48,82 – 15 = 33,82 1.132,96 2.035,96 

Secretary EA -57,50 – 11,63 = 

69,13 

-57,50 – 6,63 = 64,13 -3.193,81 -2.962,81 

Secretary ES -6,92 -6,92 -319,70 -319,70 

Nurse 
Practitioner 

-21,38 0 -1.646,26 0 

Table 73: Cost of Idle Time Change for 249 Workdays 

Human 
Resources 

(a)Change of 
Idle Time with 

Extra Colo 
(Minutes) 

(b)Change of Idle Time with 
Extra Gastro 

/Sigmo (Minutes) 

(a*249)Change 
in Direct Labor 

Cost for Colo 
(€) 

(b*249)Change 
in Direct Labor 

Cost for 
Gastro/Sigmo 

(€) 

Physician -30 -15 -10.084,50 -5.042,25 

Nurse  53,16 – 30 = 

23,16 

53,16 – 15 = 38.16 2.479,74 4.085,79 

2nd Nurse 48,82 – 30 = 

18,82 

48,82 – 15 = 33,82 2.015,06 3.621,11 

Secretary EA -57,50 – 11,63 = 

69,13 

-57,50 – 6,63 = 64,13 -5.680,41 -5.269,56 

Secretary ES -6,92 -6,92 - 568,62 - 568,62 

Nurse 
Practitioner 

-21,38 0 -1.646,26 0 
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10.8 Appendix L 
Redesign Scenario 2: Endoscopy Daycare Unit 

Before: 

 

Figure 50: Perform Procedure at azM before Redesign 

 

 

Figure 51: After Sedation at azM before Redesign 
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After: 

 

Figure 52: Perform Procedure at azM after Redesign 

 

Figure 53: After Sedation at azM after Redesign 

The changes were made in the sub-processes “Endoscopy at azM”, “Perform Procedure” and “After 

Sedation”. In the “Endoscopy at azM sub-process”, the change is related to distribution of sedated 

patients for opening IV access. When the nurse of the new daycare unit is assigned for opening IV 

accesses, the opening IV access task in the operation room will occur only if the patient arrives late to the 

hospital or the nurse cannot find time to handle all the sedated patients.  

In the “Perform Procedure” sub-process, the tasks for calling the partner and informing the sedated patient 

tasks will be moved to the “After Sedation” sub-process. The calling partner task will be eliminated 

because the partner will already be in the daycare unit and the informing task will be executed while the 

patient was in recovery. This way, the physician can also arrange the informing task according to his/her 

schedule. The only drawback can be longer duration of the informing task but this depends on the attitude 

of each physician against the patient. In addition, the nurse availabilities will increase and these available 

nurses can help the other nurses for preparation of the patient and cleaning the operation rooms. This will 

decrease the time spend for the preparation and cleaning the operation room tasks. 

The most drastic change will be in the “After Sedation” sub-process. The new daycare unit will be in the 

endoscopy department administratively and geographically. The transportation time and the transfer of 

patient information will be shorter for each patient. Furthermore, the nurse will not spend time to give 

sticker to the secretary of the common daycare unit. Finally, as mentioned before, the patient will be 

informed by the physician during recovery. 
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Table 74 Table 76 and Table 78 show the current situation, and Table 75, Table 77 and Table 79 show the 

effect of change according to the time and cost for each sub-process. 

Table 74: Current Cost and Time Values for “Sub-Process Endoscopy at azM” 

Task Name Number of Patients 
per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year 

Check-in Patient 5367 1,2 – 2 – 3,5 

2,13 

0,7 3.756,90 

Open IV Access At R1 1047 2 – 6 – 10 

6 

2,58 2.701,26 

Open IV Access And 
Prepare For 
Procedure 

2441 5 – 12 – 20  

12,17 

5,23 12.770,50 

Transfer And Prepare 
For Procedure 

2926 7 3,01 8.807,26 

Direct Transfer To 
Operation Room 

1342 7 3,01 4.039,42 

Preparation Of 
Doctor 

6709 1 – 2 – 3  

2 

2,7 18.114,30 

Total 50.189,64 

Table 75: Cost and Time Values for “Sub-Process Endoscopy at azM” for Scenario 2 

Task Name Number of Patients 
per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Check-in Patient 5367 1,2 – 2 – 3,5 

2,13 

0,7 3.756,90 

Open IV Access At R1 3139 2 – 6 – 10 

6 

2,58 8.098,62 

Open IV Access And 
Prepare For 
Procedure 

349 5 – 10 – 16  

10,17 

4,37 1.525,13 

Transfer And Prepare 
For Procedure 

5018 1 – 5 – 9 

5 

2,15 10.788,70 

Direct Transfer To 
Operation Room 

1342 1 – 5 – 9 

5 

2,15 2.885,30 

Preparation Of 
Doctor 

6709 1 – 2 – 3  

2 

2,7 18.114,30 

Total 45.168,95 

Table 76: Current Cost and Time Values for “Sub-Process Perform Procedure” 

Task Name Number of Patients 
per Year 

Duration per 
Execution (minutes) 

Cost  per 
Execution(€) 

Cost for a 
Year (€) 

Perform Colonoscopy 2094 32 70,72 148.087,68 

Perform Gastroscopy 2034 12 21,36 43.446,24 

Perform 
Sigmoidoscopy 

766 5 – 7 – 15  

8 

14,24 10.907,84 

Perform ‘Other’ 1815 20 – 60 – 120  

63,33 

139,96 254.027,40 

Clean The Room And 
Help Patient 

6709 7 6,02 40.388,18 
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Write Report 6709 6 8,1 54.342,90 

Wait Transporter 1342 2 – 8 – 20  

9 

3,87 5.193,54 

Inform 1879 1 – 2 – 3  

2 

2,7 5.073,30 

Call Partner 3488 1 0,43 1.499,84 

Inform2 3488 1 – 2 – 3  

2 

2,7 9.317,60 

Send Report 2013 1 – 2 – 3 

2 

0,66 1.328,58 

Total 573.613,10 

Table 77: Cost and Time Values for “Sub-Process Perform Procedure” for Scenario 2  

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Perform Colonoscopy 2094 32 70,72 148.087,68 

Perform Gastroscopy 2034 12 21,36 43.446,24 

Perform 
Sigmoidoscopy 

766 5 – 7 – 15  

8 

14,24 10.907,84 

Perform ‘Other’ 1815 20 – 60 – 120  

63,33 

139,96 254.027,40 

Clean The Room And 
Help Patient 

6709 3 – 5 – 9  

5,33 

4,58 30.727,22 

Write Report 6709 6 8,1 54.342,90 

Wait Transporter 1342 0 – 5 – 15  

5,83 

2,51 3.364,26 

Inform 1879 1 – 2 – 3  

2 

2,7 5.073,30 

Send Report 2013 1 – 2 – 3 

2 

0,66 1.328,58 

Total 551.305,38 

Table 78: Current Cost and Time Values for “Sub-Process After Sedation” 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution(€) 

Cost for a 
Year(€) 

Transfer To Daycare 3488 1 – 2 – 8  

2,83 

1,22 4.255,36 

Take Patient Back 174 2 – 3 – 4 

3  

1,29 224,46 

Connect Patient To 
Machine 

174 3 – 5 – 6 

4,83 

2,08 361,92 

Measure Blood 
Pressure 

174 4,8– 4,9 – 5 

4,9 

2,11 367,14 

Transfer Info 3314 1 – 3,5 – 5 

3,33 

2,86 9478,04 

Take Sticker To 
Secretary 

3314 1 0,43 1425,02 

Go Back To 
Department 

3314 3,36 1,45 4.805,30 

Connect Patient To 
Sedation Machine 

3314 3 – 5 – 6 

4,83 

2,08 6.893,12 
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Measure Blood 
Pressure 2 

3314 4,8– 4,9 – 5 

4,9 

2,11 6.992,54 

Total 34.802,90 

Table 79: Cost and Time Values for “Sub-Process After Sedation” for Scenario 2 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Transfer To Daycare 3488 0,5 – 1 – 1,5 

1 

0,43 1.499,84 

Transfer Info 3488 0,5 – 1 – 1,5 

1 

0,86 2.999,68 

Go Back  3488 0,5 – 1 – 1,5 

1 

0,43 1.499,84 

Connect Patient To 
Sedation Machine 

3488 3 – 5 – 6 

4,83 

2,08 7.255,04 

Inform Patient 3488 1 – 2 – 3  

2 

2,7 9.417,60 

Measure Blood 
Pressure 

3488 4,8– 4,9 – 5 

4,9 

2,11 7.359,68 

Total 30.031,68 

A comparison between the changes of the direct labor cost in the AS-IS situation and in the redesign 

scenario is calculated. The direct labor cost for the requests of the year 2010 can approximately be 

decreased by 5.020,69 Euros for the “Sub-process Endoscopy at azM”, 2.113,6 Euros for the “Sub-

process Perform Procedure”, 4.771,22 Euros for the “Sub-process After Sedation”. The expected total 

decrease in the direct labor cost of the whole endoscopy process in the ES is 11.905,51 Euros for the 

whole year. 

The table below gives the idle time of each human resource in the process of endoscopy patients at the 

azM.  

Table 80: Idle Times of Human Resources 

Idle Time for Changed Processes AS-IS Situation TO-BE Situation 

Number of Patient a day Time Spend 

per patient 

Total idle 

time per day 

Time Spend 

per patient 

Total idle 

time per day Colonoscopy 
8 

Gastroscopy 

8 

Sigmo 

3 

Other 

7 

Secretary Colonoscopy 9,65 354,55 9,65 354,55 

Gastroscopy 9,65 9,65 

Sigmoidoscopy 9,65 9,65 

Other 9,65 9,65 

Nurse Colonoscopy 50,63 62,47 42,74 113,30 

Gastroscopy 26,00 22,33 

Sigmoidoscopy 22,00 20,33 

Other 81,93 74,07 

2nd Nurse Colonoscopy 50,22 90,71 40,90 148,99 

Gastroscopy 18,88 15,51 

Sigmoidoscopy 14,74 12,07 

Other 81,55 72,23 

Physician Colonoscopy 41,60 123,70 41,60 123,70 

Gastroscopy 21,60 21,60 
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Sigmoidoscopy 17,60 17,60 

Other 72,93 72,93 

The potential change in the idle times of the human resources in a day at the ES can be seen in Table 81. 

Table 81: Change of Idle Times for Scenario 2 

Human Resources AS-IS Situation TO-BE Situation Change of Idle Time in 
Minutes 

Physician 123,70 123,70 0 

Nurse 62,47 113,30 -50,83 

2nd Nurse 90,71 148,99 -58,28 

Secretary 444,51 444,51 0 

The total service time spent for the endoscopy request of a year is decreased by 11.681,64 minutes for the 

“Sub-Process Endoscopy at azM”, 25.922,17 minutes for the “Sub-process Perform Procedure”, 15.607,7 

minutes for “Sub-process After Sedation” and in total, the decrease is equal to 53.211,51 minutes. 

Table 83 shows the idle time saving or lost for each resource and their direct cost effect when an extra 

procedure of 40 minutes is added to each day. For the calculation of time change of a nurse practitioner, 

the colonoscopy requests coming from GP is estimated to be 22% of all extra procedures, which is equal 

to the distribution of the colonoscopy requests from GP to the azM. 

Table 82: Cost of Idle Time Change (249 Workdays and for 1 operation room) 

Human 
Resources 

(a)Change of Idle Time with one Extra 
Procedure ( 40 Minutes) 

(a*249)Change in Direct Labor 
Cost (€) 

Physician -40 - 13.446,00 

Nurse 50,83 – 40 = 10,83 1.159,57 

2nd Nurse 58,28 – 40 = 18,28 1.957,24 

Secretary -6.95 -571,08 

Nurse 
Practitioner 

-22,5 * 0,22 = -4,9 -1.232,55 
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10.9 Appendix M 
Redesign Scenario 3: Special Process for Colonoscopy 

This redesign scenario can be carrying out if the second redesign scenario is in use. The main difference 

with the second scenario will be execution of only the colonoscopy, gastroscopy and emergency 

procedures in some days of the year at the ES. In the current schedule of the ES, four or five colonoscopy 

procedures can be performed in a single operation room in the mornings and four or five in the afternoon. 

These numbers were observed in the daily schedules of the azM. The new scheduling will be mainly for 

the colonoscopy patients and if there is no break in between the procedures, up to six procedures can be 

performed in the mornings and up to five in the afternoons by spending average 40 minutes for each. The 

hospital in Belgium reserved 30 minutes for each colonoscopy procedure. With that schedule, 13 

colonoscopy procedures in a day can be performed at the ES, in an operation room. This meant five more 

procedures each day in a single room. The possible schedules for a day with this program are given in the 

Table 83 for two operation rooms. 

Table 83: Proposed Schedules for Special Colonoscopy Process 

Schedule 1 Schedule 2 Schedule 3 

Colonoscopy 
40 minutes 

Gastroscopy 

20 minutes 

Colonoscopy 

35 minutes 

Gastroscopy 

20 minutes 

Colonoscopy 

30 minutes 

Gastroscopy 

20 minutes 

8:30 – 9:10 8:30 – 8:50 8:30 – 9:05 8:30 – 8:50 8:30 – 9:00 8:30 – 8:50 

9:10 – 9:50 8:50 – 9:10 9:05 – 9:40 8:50 – 9:10 9:00 – 9:30 8:50 – 9:10 

9:50 – 10:30 9:10 – 9:30 9:40 – 10:15 9:10 – 9:30 9:30 – 10:00 9:10 – 9:30 

10:30 – 11:10 9:30 – 9:50 10:15 – 10:50 9:30 – 9:50 10:00 - 10:30 9:30 – 9:50 

11:10 – 11:50 9:50 - 10:10 11:20 – 11:55 9:50- 10:10 11:00 – 11:30 9:50- 10:10 

11:50 – 12:30 10:30 – 10:50 11:55 – 12:30 10:30 – 10:50 11:30 – 12:00 10:30 – 10:50 

 10:50 – 11:10  10:50 – 11:10 12:00 – 12:30 10:50 – 11:10 

 11:10 – 11:30  11:10 – 11:30  11:10 – 11:30 

 11:30 – 11:50  11:30 – 11:50  11:30 – 11:50 

 11:50 – 12:10  11:50 – 12:10  11:50 – 12:10 

 12:10 – 12:30  12:10 – 12:30  12:10 – 12:30 

12:30 – 13:30 (LUNCH BREAK)  

13:30 – 14:10 13:30 – 14:50 13:30 – 14:05 13:30 – 14:50 13:30 – 14:00 13:30 – 14:50 

14:10 – 14:50 14:50 – 15:10 14:05 – 14:40 14:50 – 15:10 14:00 – 14:30 14:50 – 15:10 

14:50 – 15:30 15:10 – 15:30 14:40 – 15:15 15:10 – 15:30 14:30 – 15:00 15:10 – 15:30 

15:30 – 16:10 15:30 – 15:50 15:15 – 15:50 15:30 – 15:50 15:00 - 15:30 15:30 – 15:50 

16:10 – 16:50 15:50 - 16:10 15:50 – 16:25 15:50 - 16:10 15:30 – 16:00 15:50 - 16:10 

 16:10 – 16:30 16:25 – 17:00 16:10 – 16:30 16:00 – 16:30 16:10 – 16:30 

 16:30 – 17:00  16:30 – 17:00 16:30 – 17:00  16:30 – 17:00 

16:30 (END OF DAY) 

11 Patients 18 Patients 12 Patients 18 Patients 14 Patients 18 Patients 

In all the schedules, there is a break in the morning, which will compensate any unexpected long 

procedures, except the first schedule. In the first schedule, there are no need for a period to compensate 

the delays because the redesign scenario 2 already showed that the time spend for a colonoscopy patient 

can be decreased. The time gain in each procedure can be perceived as period for unexpected durations of 

procedures. In the afternoons, there is no need for a break because in case of any unexpected procedure, 

the lost time can be compensated by working after 16:30, which is already a common situation. The total 

service time spent with the same number of patients will decrease because the colonoscopy procedures in 

this program will take shorter time than normal. In general, the expected effect on time dimension will be 

positive. 
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10.10 Appendix N 
Redesign Scenario 4:  Rearrange the Arrange Appointment Sub-Process 

Before: 

 

Figure 54: Decide Location before Redesign 

After: 

 
Figure 55: Decide Location after Redesign 

In the AS-IS situation, the patients were informed when they got the appointment or if they were 

colonoscopy patients from GPs, they informed in the task at the prescreening policlinic. In this situation, 

the prescreening policlinic usually sent the patients to the secretary of outpatient clinic (because 

additional test were necessary). Following this action, the patients went to the secretary of ES to have an 

appointment for a colonoscopy. For the rest of the patients, if they needed extra tests that were done in the 

MDL, they arranged their appointments at the secretary of outpatient clinic and went to the secretary of 

ES for arranging the endoscopy appointment. This is an extra burden for the patients. With the new 

redesign scenario, these patients can make all their appointment in a single location. There are in average 

two secretaries working in a day at secretary of ES and two are working at the secretary of outpatient 

clinic. In a single location for arranging the appointments, three secretaries will be enough for each day 

instead of four (Discussed with a physician). 

The other change is about the informing action. Instead of informing each patient individually by the 

nurse practitioners of the prescreening clinic or the secretary of ES, they can be informed all together in a 

group session. This is possible because for most of the endoscopy procedures the information given is 

similar. In a 60-minute session, a nurse practitioner can handle this job. In the first 30 – 45 minutes, 
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he/she can explain the preparation before the procedures and their risk factors. In the remaining time, 

he/she can answer the questions of patients individually. These sessions can be done four times a week, 

which is equal to the working days of the prescreening clinic. 

Table 84 shows the current situation, and Table 85 shows the effect of change according to the time and 

cost for the “Decide Location” sub-process. 

Table 84: Current Cost and Time Values for “Sub-Process Decide Location” 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Arrange 
Appointment For 
azM 

1342 2,5 - 6 – 15 

6,92 

2,28 3.059,76 

Check Risk Factors 
and Inform Patient 

1497 5 - 25- 30 

22,50 

12,38 18.532,86 

Arrange 
Appointment 

6977 2,5 - 6 – 15 

6,92 

2,28 15.907,56 

Total 37.500,18 

Table 85: Cost and Time Values for “Sub-Process Decide Location” for Scenario 4 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Indication Control 
And Decision of Risk 
Factors 

1497 4 - 10 - 15 

9,83 

5,41 8.093,53 

Arrange 
Appointment For 
Clinic Patients 

1342 2,5 - 6 - 15 

6,92 

2,28 3.059,76 

Arrange 
Appointment 

6977 2,5 - 5 - 12 

5,76 

1,90 13.261,88 

Inform About the 
Procedure 

200* 60 33,00 6.600,00 

Total 31.015.17 
*Number of group sessions in a year 

A comparison between the direct labor cost changes in the AS-IS situation and in the redesign scenario is 

calculated. The estimated direct labor cost for the requests of a year is decreased by 6.485,01 Euros for 

the “Sub-process Decide Location”.  

Table 86 shows the idle times of scenario 4.  

Table 86: Idle Times of Human Resources for “Decide Location Sub-Process” 

Idle Time for Changed Processes AS-IS Situation TO-BE Situation 

Number of Patient a day Time Spend 

per patient 

Total idle 

time per day 

Time Spend 

per patient 

Total idle 

time per day Indication 
Control   

8 

Appointment 

for Clinic  

5 

Appointment 

Except Clinic 

 28 

Secretary ES 9,65 354,55 8,68 399,03 

Nurse Practitioner 22,50 60 11.54 101.36 
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The change of the idle times of human resources cause the decrease in the direct labor cost and the 

estimated change of the idle times of human resources in this sub-process can be seen in Table 87. 

Table 87: Change of Idle Times for Scenario 4  

Human Resources AS-IS Situation TO-BE Situation Change of Idle Time in 
Minutes 

Secretary ES 354,55 399,03 -44,48 

Nurse Practitioner 60 101,36 -41,36 

The total service time spent for the endoscopy request in a year is decreased by 15.060,31 minutes for 

“Sub-Process Decide Location”.  
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10.11 Appendix O 
Redesign Scenario 5: Website for Endoscopy 

Before: 

 

Figure 56: Decide Location before Redesign 

 

Figure 57: Perform Procedure at azM before Redesign 
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Figure 58: Perform Procedure at Annadal before Redesign 

After: 

After: 15% of non-clinic patients will use online appointment 

 

Figure 59: Decide Location after Redesign (15%) 

Or 50% of non-clinic patients will use online appointment 

 

Figure 60: Decide Location after Redesign (50%) 
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Figure 61: Perform Procedure at azM after Redesign 

 

Figure 62: Perform Procedure at Annadal after Redesign 

This redesign scenario aims to improve the information transfer to the patients and to decrease the time 

spent while getting an appointment. The section A of the redesign scenario focuses on information 

transfer. In the azM, it is a known fact that patients are calling the secretary of ES for additional question 

about the procedures or come to the appointments without a proper preparation. 

A webpage for the whole endoscopy department can solve the problem of information transfer to the 

patients. The website can show videos for different procedure preparations. The videos will improve the 

quality of information transfer because people can repeat what they saw more easily instead of reading 

and trying to apply. The risk factors of each procedure can be listed and a frequently asked questions 

section can answer most of the questions of the patients. By having all these information online, the 

durations of tasks in the “Decide Location” sub-process can be shortened on average by eliminating 

questions and simple information transfer to the patients. 

The section B of the redesign scenario brings an additional future to the website. By integrating the digital 

ordering system, some patients may not even need to come to the hospital to have an appointment. This 
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will be mainly true for the simple cases because they do not have to have detailed information transfer 

about the procedure. This addition to the existing scenario will decrease the workload of the secretary of 

ES who get the appointment requests, arrange the appointments and send the endoscopy results to GP. A 

digital form will solve the problem of transferring inadequate information about the patients and if the 

patient can find an available spot, he/she will not need to visit the hospital to get an appointment. The 

reports of the endoscopies can be reached from the website, too.  

Table 88, Table 91and Table 93 shows the current situation, and Table 89, Table 90, Table 92 and Table 

94 explain the changes in the time and cost of the new process model. 

Table 88: Current Cost and Time Values for “Sub-Process Decide Location” 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Arrange 
Appointment For 
azM 

1342 2,5 - 6 – 15 

6,92 

2,28 3.059,76 

Check Risk Factors 
and Inform Patient 

1497 5 - 25- 30 

22,50 

12,38 18.532,86 

Arrange 
Appointment 

6977 2,5 - 6 – 15 

6,92 

2,28 15.907,56 

Total 37.500,18 

Table 89: Cost and Time Values for “Sub-Process Decide Location” (Scenario 5, 15%) 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Check Risk Factors 
and Inform Patient 

1497 4 - 10 - 20 

14,17 

7,79 11.666,87 

Arrange 
Appointment For 
Clinic Patients 

1342 2,5 - 6 - 15 

6,92 

2,28 3.059,76 

Arrange 
Appointment 

5930 2,5 - 5 - 12 

5,76 

1,9 11.267,00 

Total 25.993,63 

A comparison between the direct labor cost changes in the AS-IS situation and in the redesign scenario 

(scenario 15%) is calculated. The direct labor cost for the requests of a year is decreased by 11.506,55 

Euros for the “Sub-process Decide Location”.  

Table 90: Cost and Time Values for “Sub-Process Decide Location” (Scenario 5, 50%) 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Check Risk Factors 
and Inform Patient 

1497 4 - 10 - 20 

14,17 

7,79 11.666,87 

Arrange 
Appointment For 
Clinic Patients 

1342 2,5 - 6 - 15 

6,92 

2,28 3.059,76 

Arrange 
Appointment 

3489 2,5 - 5 - 12 

5,76 

1,9 6629.1 

Total 21.355,73 
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The direct labor cost for the requests of a year is decreased by 16.144,45 Euros for the “Sub-process 

Decide Location” (Scenario 50%). 

Table 91: Current Cost and Time Values for “Sub-Process Perform Procedure” 

Task Name Number of Patients 
per Year 

Duration per 
Execution (minutes) 

Cost  per 
Execution(€) 

Cost for a 
Year (€) 

Perform Colonoscopy 2094 32 70,72 148.087,68 

Perform Gastroscopy 2034 12 21,36 43.446,24 

Perform 
Sigmoidoscopy 

766 5 – 7 – 15  

8 

14,24 10.907,84 

Perform ‘Other’ 1815 20 – 60 – 120  

63,33 

139,96 254.027,40 

Clean The Room And 
Help Patient 

6709 7 6,02 40.388,18 

Write Report 6709 6 8,1 54.342,90 

Wait Transporter 1342 2 – 8 – 20  

9 

3,87 5.193,54 

Inform 1879 1 – 2 – 3  

2 

2,7 5.073,30 

Call Partner 3488 1 0,43 1.499,84 

Inform2 3488 1 – 2 – 3  

2 

2,7 9.317,60 

Send Report 2013 1 – 2 – 3 

2 

0,66 1.328,58 

Total 573.613,10 

Table 92: Cost and Time Values for “Sub-Process Perform Procedure” for Scenario 5 

Task Name Number of Patients 
per Year 

Duration per 
Execution (minutes) 

Cost  per 
Execution(€) 

Cost for a 
Year (€) 

Perform Colonoscopy 2094 32 70,72 148.087,68 

Perform Gastroscopy 2034 12 21,36 43.446,24 

Perform 
Sigmoidoscopy 

766 5 – 7 – 15  

8 

14,24 10.907,84 

Perform ‘Other’ 1815 20 – 60 – 120  

63,33 

139,96 254.027,40 

Clean The Room And 
Help Patient 

6709 7 6,02 40.388,18 

Write Report 6709 6 8,1 54.342,90 

Wait Transporter 1342 2 – 8 – 20  

9 

3,87 5.193,54 

Inform 1879 1 – 2 – 3  

2 

2,7 5.073,30 

Call Partner 3488 1 0,43 1.499,84 

Inform2 3488 1 – 2 – 3  

2 

2,7 9.317,60 

Total 572.284,52 

The direct labor cost for the requests of a year is decreased by 1.328,58 Euros for the “Sub-Process 

Perform Procedure” 
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Table 93: Current Cost and Time Values for “Sub-Process Perform Procedure Annadal” 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Perform Colonoscopy 914 12 – 20 – 40  

22 

54,52 49.831,28 

Perform Gastroscopy 603 3 – 8 – 12 

7,83 

17,30 10.431,90 

Perform 
Sigmoidoscopy 

93 5 – 8 – 15 

9 

22,1 2.055,30 

Clean Equipment 805 4 – 5 – 6  

5 

2,15 1.730,75 

Clean Room Alone 805 4 – 6 – 9  

6,17 

2,65 2.134,59 

Clean The Room 805 4 – 5 – 7 

5,17 

4,45 3.582,25 

Document And Print 
Results 

1610 1 – 4 – 10  

4,5 

6,08 9.788,80 

Send Document To 
Referrer 

1610 1 – 2 – 3  

2 

0,66 1.062,60 

Inform 696 1 – 2 – 3 

2 

2,7 1.879,20 

Total 82.496,67 

Table 94: Cost and Time Values for “Sub-Process Perform Procedure Annadal” for Scenario 5 

Task Name Number of 
Patients per Year 

Duration per 
Execution (minutes) 

Cost per 
Execution (€) 

Cost for a 
Year (€) 

Perform Colonoscopy 914 12 – 20 – 40  

22 

54,52 49.831,28 

Perform Gastroscopy 603 3 – 8 – 12 

7,83 

17,30 10.431,90 

Perform 
Sigmoidoscopy 

93 5 – 8 – 15 

9 

22,1 2.055,30 

Clean Equipment 805 4 – 5 – 6  

5 

2,15 1.730,75 

Clean Room Alone 805 4 – 6 – 9  

6,17 

2,65 2.134,59 

Clean The Room 805 4 – 5 – 7 

5,17 

4,45 3.582,25 

Document And Print 
Results 

1610 1 – 4 – 10  

4,5 

6,08 9.788,80 

Inform 696 1 – 2 – 3 

2 

2,7 1.879,20 

Total 81.433,07 

The direct labor cost for the requests of a year is decreased by 1.062,60 Euros for the “Sub-Process 

Perform Procedure Annadal” 

Table 95 shows the idle times for scenario 5.  
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Table 95: Idle Times of Human Resources for “Decide Location” (Scenario 5, 15%) 

Idle Time for Changed Processes AS-IS Situation TO-BE Situation 
(15%) 

TO-BE Situation 
(50%) 

Number of Patient a day Time 

Spend 

per 

patient 

Total 

idle 

time per 

day 

Time 

Spend 

per 

patient 

Total 

idle 

time per 

day 

Time 

Spend 

per 

patient 

Total 

idle time 

per day 
Indication 

Control   
8 

Appointment 

for Clinic  

5 

Appointment 

Except Clinic 

28 

Secretary ES 11,05 325,3 7,35 391,80 5,66 412,12 

Nurse Practitioner 22,5 60,00 14,17 126,64 14,17 126,64 

The expected change of the idle times of human resources can be seen in Table 96. These times were 

calculated by estimating that 15% or 50% of the patients coming outside of the wards will make their 

appointments online. 

Table 96: Change of Idle Times for Scenario 5 

Human Resources AS-IS Situation TO-BE Situation Change of Idle Time in 
Minutes 

Secretary (15%) 325,3 391,80 -66,50 

Secretary (50%) 325,3 412,12 -86,82 

Nurse Practitioner 60,00 126,64 -66,64 

The approximate total service time spent for the endoscopy request of a year is decreased by 29.814,05 

minutes if 15% of the patients use the online appointment system, and it is decreased by 43.874,21 

minutes if 50% of the patients use the online appointment system.  
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10.12 Appendix P 
Explanation of Calculations for Idle Time 

1. The average patient numbers that had service each workday were calculated before. The 

different patient groups can be seen below: 

o For the azM: Colonoscopy, Gastroscopy, Sigmoidoscopy, Other 

o For the Annadal: Colonoscopy, Gastroscopy, Sigmoidoscopy 

o For the Decide Location the groups were indication control, appointment for clinic 

(ward) patients, and appointment except clinic patients. The appointment except clinic 

patients groups includes the patients from group indication control 

 

2. A workday was 480 minutes and 5 days (249 days a year for azM, 140 days a year for 

Annadal and 200 days for prescreening clinic) a week for secretary, nurse and physician and 

for nurse practitioner it was 240 minutes and 4 days a week. 

 

3. For each patient group, the Time Spend by each human resource was calculated by summing 

up the tasks that they performed for those patients and the result divided by the human 

resource that was doing the same job in the same day.  

o There are some task that not all the patients having the same procedure passed. For those 

tasks, the duration of task is multiplied by the percentage of patients passed through the 

task. For example if all the colonoscopy patients were passing from the same task, the 

time is equal to (Duration of task*1). If 30% of colonoscopy patients were passing from 

task 1 and 70% of them are passing from task 2, the duration is equal to (Duration of 

task1 * 0.3) + (duration of task2 * 0.7) 

o A = Time Spend per patient = (Duration Task1 * Percentage of Patient)+(Duration 

Task2 * Percentage of Patient) +... 

o If a task is a batch task, the duration was divided by the number of patients who pass 

through this task at the same time. 

 

4. For each resource the duration of executed tasks were added up to see the Time Spend per 

day. 

B = ((Daily patient Number for procedure type1)*A1) + ((Daily patient Number for 

procedure type2)*A2) +... 

5. To total time spend in a day was subtracted from 480 or 240 minutes to see the idle times. 

C = (480 or 240) - B 
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10.13  Appendix Q 
Explanation of calculations in Table 25 

 Direct Labor Cost: 

The direct labor cost was calculated by adding up all the direct labor costs that was calculated for the 

current sub-processes and the changed sub-processes for each redesign scenario. 

For each task, the direct labor cost was calculated like below: 

(Patient number passed through the task in a year) * (Execution time of task) * (minutely wage of human 

resource of the task) 

When this calculation is done for each task, they all add up to reach the direct labor cost. 

 Total Service Time: 

The total service time for each task is calculated by: 

(Execution time of task) * (Patient number passed through the task in a year) 

Then, the service time for each task is added up together to get the result. 

 Estimated Financial Impact: 

The estimated financial impact was calculated by subtracting the yearly cost of human resources and cost 

of extra material for each patient from the revenue from each patient. 

The yearly cost of human resources is equal to: 

A = ((Hourly wage of physician) * (Hour of a workday) * (Workdays in a year) * (Number of ES 

physician working each day)) + ((Hourly wage of EA physician) * (Hour of a workday) * (Workdays in a 

year) * (Number of EA physician working each day)) + ((Hourly wage of nurse) * (Hour of a workday) * 

(Workdays in a year) * (Number of ES nurses working each day)) + ((Hourly wage of nurse) * (Hour of a 

workday) * (Workdays in a year) * (Number of EA nurses working each day)) + ((Hourly wage of 

secretary) * (Hour of a workday) * (Workdays in a year) * (Number of ES secretaries working each day)) 

+ ((Hourly wage of secretary) * (Hour of a workday) * (Workdays in a year) * (Number of EA secretaries 

working each day)) + ((Hourly wage of nurse practitioner) * (Hour of a workday) * (Workdays in a year) 

* (Number of nurse practitioners working each day)) 

The cost of extra material is equal to: 

B = 60 * (Number of patients in a year) 

The revenue is equal to: 

C = 350 * (Number of patients in a year) 

The estimated financial impact is equal to: 

X = (C) – ((A) + (B)) 
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10.14 Appendix R 
Questionnaire for Evaluation of Redesign Phase  

AA..  Perceived Ease of Use  

11..  I found the procedure for applying the BPR method complex and difficult to follow.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

22..  I found the BPR method difficult to perform.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

33..  I found the BPR method easy to learn.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

44..  I found it difficult to apply the BPR method to the endoscopy process of MDL.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

55..  I found the steps of the BPR method clear and easy to understand.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

  

66..  I am not confident that I am now competent to apply the BPR method to different 

processes in azM.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

BB..  Perceived Usefulness  

77..  I believe that the BPR method would reduce the effort required to find improvement 

possibilities for business processes of azM.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  
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88..  Business process models represented using the BPR method would be helpful for 

healthcare practitioners to gain insights into their process.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

99..  The BPR method would make it easier for healthcare practitioners to verify whether 

processes are executed as planned.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

1100..  I think the BPR method does not provide an effective solution for identifying 

improvement areas.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

1111..  Using the BPR method would make it difficult to come up with concrete redesign 

scenarios for identifying improvement areas.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

1122..  The BPR method would make it easier for healthcare practitioners to verify whether 

redesigned scenarios will be effective.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

1133..  Using the BPR method would make it easier for healthcare practitioners to create ideal 

process redesigns scenarios.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

1144..  Overall, I found the BPR method useful.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  
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1155..  I think the BPR method is an improvement to the standard methods used in azM (like 

brainstorm sessions) for redesigning business processes.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

  

CC..  Intention to Use  

1166..  I would definitely not use the BPR method to redesign business processes in a hospital.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  

1177..  I intend to use the BPR method in preference to the other existing methods in azM (like 

brainstorm sessions) to redesign business processes in the future.  

Not At All     1     2     3     4     5  
Very Much  

Explanation:  
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10.15 Appendix S 
Answers of the Questionnaire 

Table 97: Given Answers to the Questionnaire 

Question 
Numbers 

Type of Question 
(Positive [+] or 

Negative [-]) 

Participant 1 
(Doctor) 

Participant 2 
(Nurse) 

Participant 3 
(Doctor) 

Average 

Perceived Ease of Use 

Q1 - 2,00 2,00 2,00 2,00 

Q2 - 2,00 2,00 2,00 2,00 

Q3 + 5,00 3,00 4,00 4,00 

Q4 - 1,00 3,00 2,00 2,00 

Q5 + 5,00 3,00 3,00 3,67 

Q6 - 2,00 3,00 3,00 2,67 

Perceived Usefulness 

Q7 + 4,00 3,00 4,00 3,67 

Q8 + 5,00 3,00 4,00 4,00 

Q9 + 5,00 3,00 3,00 3,67 

Q10 - 2,00 3,00 2,00 2,33 

Q11 - 1,00 3,00 1,00 1,67 

Q12 + 4,00 2,00 4,00 3,33 

Q13 + 5,00 3,00 3,00 3,67 

Q14 + 4,00 4,00 4,00 4,00 

Q15 + 5,00 4,00 3,00 4,00 

Intention to Use 

Q16 - 2,00 2,00 1,00 1,67 

Q17 + 3,00 3,00 3,00 3,00 

 


	Preface
	Executive Summary
	Abbreviations
	Table of Contents
	1. Introduction
	2. Exploration Phase
	3. Method Analysis of Consultancy Firms
	4. Case Study
	5. Case Study: Analysis
	6. Case Study: Redesign
	7. Developed BPR Method Evaluation
	8. Conclusion, Limitations and Future Work
	9. Bibliography
	10. Appendix
	10.1 Appendix A
	10.2 Appendix B
	10.3 Appendix C
	10.4 Appendix D
	10.1 Appendix E
	10.2 Appendix F
	10.3 Appendix G
	10.4 Appendix H
	10.5 Appendix I
	10.6 Appendix J
	10.7 Appendix K
	10.8 Appendix L
	10.9 Appendix M
	10.10 Appendix N
	10.11 Appendix O
	10.12 Appendix P
	10.13 Appendix Q
	10.14 Appendix R
	10.15 Appendix S

