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Abstract 
Context – Due to increased healthcare costs, value-based healthcare is a widely discussed topic. 

Therefore, there is an increased focus on increasing the efficiency of the process through the 

development of integrated care pathways. However, it is still difficult to come up with a complete list 

of process improvement ideas for the development of such a pathway, because there is no technique 

developed to support this. 

Objective – The aim of this thesis is to develop and validate a technique which supports actors in 

generating process improvement ideas for integrated care pathways. The technique aims to structure 

the process such that it enables the consideration of all possible improvement opportunities. 

Method – We applied the Design Science Research (DSR) methodology in order to develop a value 

based technique to systematically support the generation of improvement ideas for integrated care 

pathways: the RePro technique for integrated care pathways. Based on an extensive literature review, 

the first version of the technique is developed by integrating two techniques. One technique is focused 

on the systematic support of idea generation within one organization, while the other technique 

incorporates a value based view, hereby taking into account that multiple organizations contribute to 

this value. These techniques are combined with an application procedure which guides the actors in 

the design. The technique is refined through two focus groups sessions. Here, the technique is 

extended with an operationalization method to improve the integration of the two techniques. 

Consecutively, we applied the technique on a case study with knee osteoarthritis patients to evaluate 

the technique on its utility and validity.  

Results – The extended RePro technique for integrated care pathways consists of four main steps. 

First, the patient group and main stakeholders are defined. Then, a high overview of the desired 

service and the required actors in the form of a service dominant business model Blueprint is 

developed. In the third step, input is collected which supports the fourth step: the generation and 

ranking of ideas. Based on this structure and the facilitated cooperation between the different actors 

the technique is validated as an useful technique to identify the complete solution space of 

improvement opportunities. 

Contribution – We contribute to academic literature by proposing an empirically validated technique, 

which provides support in the generation of process improvement ideas for integrated care pathways. 

It has direct practical relevance, because it can be used by practitioners during the development of an 

integrated care pathway for their organizations.  
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Management Summary 
Introduction 
Driven by an ageing population, demand for care is increasing, which leads to increased healthcare 

costs. Therefore, hospitals are seeking for ways to increase the efficiency of their care processes. 

Implementing an integrated care pathway is one mean to reduce the healthcare costs and increase 

the efficiency of the process. An integrated care pathway improves the collaboration between the 

different providers, within and outside the hospital, responsible for the treatment of the patients. 

Recently, an integrated care pathway has become an important policy initiative to improve the quality, 

access, and effectiveness of health and social care systems (World Health Organization (WHO), 2015). 

Several frameworks are identified, which provide support during the development of an integrated 

care pathway (Cash-Gibson, Tigova, Alonso, Binkley, & Rosenmöller, 2019; Jackson & Nicholson, 2008; 

Van Houdt, Heyrman, Vanhaecht, Sermeus, & De Lepeleire, 2013b). However, no research is focused 

on techniques supporting stakeholders during the generation of process improvement ideas for 

integrated care pathways, which is important because developing care processes is challenging. 

Without this guidance not all ideas are considered during the development (Chai, Zhang, & Tan, 2005; 

Mansar & Marir, 2003). For this reason, this master thesis has focused on the development of a 

technique which supports the process improvement idea generation for integrated care pathways. 

We refer to this technique as the extended RePro technique for integrated care pathways.  

Research design 
During the development of the extended RePro technique for integrated care pathways, we applied 

the Design Science Research (DSR) methodology (Gregor & Hevner, 2013). Accordingly, we started 

with the identification of relevant literature. Based on this analysis, a first version of the extended 

RePro technique is developed by the integration of the RePro technique and a Service Dominant 

Business Model (SDBM). The RePro technique is a technique, which provides systematic support 

during the idea generation phase within one organization. The SDBM ensures that the (re)design starts 

from the level of healthcare ecosystem, ensuring that all relevant stakeholders are considered in the 

(re)design of the care pathway, and that they contribute to the value proposition to the patient. This 

integration is supported by an application procedure, which provides guidance during the process. 

Next, we performed two focus groups sessions to refine the technique and increase its usability. Here, 

an operationalization method is included in the design to improve the integration of the SDBM and 

RePro technique. This final technique was tested with a case study of knee osteoarthritis patients. 

Based on this application, the technique is evaluated on its validity and utility through the analysis of 

the results and semi-structured interviews with the participants of the application.  

The extended RePro technique for integrated care pathways 
The extended RePro technique for integrated care pathways is a systematic technique which provides 

support during the generation of process improvement ideas in integrated care pathways. Traditional 

brainstorming sessions are vulnerable to biased choices and many attractive process improvement 

possibilities might be neglected. Therefore, it is important to develop a value based technique which 

supports the systematic exploration of the full range of process improvement possibilities (Chai et al., 

2005; Mansar & Marir, 2003). 

The technique is an integration of the RePro technique, the Service Dominant Business Model Radar 

(SDBM/R), and the Service Dominant Business Model Operationalization Method (SDBMOM). These 

three technique are slightly adapted and integrated to make it easy to use for the actors participating 

in the process. An overview of the extended RePro technique for integrated care pathways is depicted 

in figure I.  
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In this approach, four main steps are identified, each with its own sub steps. In the first step, the 

patient group is identified along with the main stakeholders treating this patient group. In the second 

step, each different stakeholder group develops its own version of the SDBM Blueprint with the use 

of the SDBM/R. Based on these versions, a final version of the SDBM Blueprint is developed and 

validated in a session in which all stakeholders participate. In the third step, additional input is 

collected which serves as input for the actual idea generation phase. In this phase, the input factors 

according to the research of Vanwersch et al. (2013) are analyzed. It is not required to analyze all input 

factors. For each application, it has to be discussed which aspects are important for this specific case. 

In the fourth and final step, process improvement ideas are generated and ranked. In this step, each 

stakeholder should first generate its own ideas based on the RePro framework, followed by discussion 

and ranking of the ideas to obtain a prioritized list of ideas. 

Application  
To evaluate the designed technique it is applied to a case study of knee osteoarthritis patients treated 

in the South of the Netherlands. In knee osteoarthritis, the cartilage in the knee joint gradually wears 

away, which can result in bone rubbing on bone, and produce painful bone spurs (Arthritis Foundation, 

n.d.). For the case study, the application procedure is followed as depicted in Figure I. In the first step, 

the orthopedic specialist, physiotherapists both from the first line as the hospital and the general 

practitioner are identified as the main stakeholders for the knee osteoarthritis patients. In this case 

study, three physiotherapists from the first line, one physiotherapist from the second line, one general 

practitioner and two orthopedic specialists participated in the complete procedure. In the second 

step, a SDBM Blueprint is developed, which identifies three additional stakeholders: the halve line, 

the supplement maker and the environment of the patient. The value-in-use identified with the 

Blueprint is to treat the patients in a way such that the pain is quickly reduced, the movement 

constraints are limited and they obtain and realizable and desirable quality of life. In the third step, 

additional input is collected. In this case, a high level process model designed with the SDBMOM 

technique, problem description, information about the current process, and well known guidelines. In 

Figure I The extended RePro technique for integrated care pathways 
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the fourth step, a total number of 95 unique ideas are generated by the individuals with the use of the 

previous collected input. These ideas are discussed and a sub list with prioritized ideas is obtained. 

Here, three main points are identified: (1) standardize the multidisciplinary consults, (2) improve the 

communication between different stakeholders with the use of communication tools, and (3) develop 

a multidisciplinary info-app which gives guidelines to the patient about the treatment. For each 

improvement idea, a workgroup will be defined which is responsible for the concretization of the idea.  

Evaluation 
The technique is evaluated on its utility and validity. Semi structured interviews with the participants 

in the case study indicate that the technique is generally accepted on its Perceived Ease of Use, 

Perceived Usefulness, and Intention to Use. The participants believe in the completeness of the 

technique, which provides optimal structure in the idea generation phase, especially because it 

includes the different viewpoints from all participants in one design. Additionally, it is validated that 

the technique leads to the desired results. Namely, the ideas are mainly focused on improving the 

communication and collaboration of the organizations, which is an important asset to improve the 

quality of the treatment, and hereby focused on reaching the desired value of the SDBM/R.  

These results suggest that it is a promising method, which provides support during the idea generation 

phase for an integrated care pathway. However, there are still some improvement opportunities for 

the technique. First, example descriptions of the RePro principles should be added to make them 

applicable for ideas for multiple organizations. Additionally, it should be considered how to motivate 

all participants to take time to consider all principles to ensure the consideration of the complete 

solution space. Another option is to consider to reduce the number of principles each individual has 

to consider, and to divide the 46 principle over multiple actors. For the application, it is important to 

assign a moderator who is experienced in this process and can manage the procedure. It could be also 

considered to ask the participants to only look at part of the principles to reduce their required time 

investment.  

Conclusions 
This research is a contribution to current research, because it provides a concrete basis for researchers 

and practitioners who want to improve the collaboration and communication between the different 

actors in a healthcare setting. By extending the RePro technique with the SDBM/R and the SDBMOM 

technique, it becomes applicable for the idea generation phase in an integrated care pathway. 

Furthermore, it considers the integration of capabilities of the multiple organizations, which results in 

a more integrated solution. Additionally, it forms an extension to the INTEGRATE framework, which 

describes the aspects to consider during the development of an integrated care pathway. Currently, 

there is no focus on the support during the idea generation phase. Therefore, the extended RePro 

technique provides additional support for the development of the process related aspects by 

structuring the idea generation. This results in a more complete consideration of the solution space, 

and thus in more complete integrated care pathways. This result is also important for practitioners, 

because it allows them to increase the efficiency of the designed integrated care process, and hereby 

reduces the costs. This is an important healthcare initiative, because the increased healthcare demand 

makes the current model unaffordable. 

It can thus be concluded that the technique has both scientific as practical relevance, because it 

provides valuable structure in the idea generation phase for integrated care pathways. To support the 

validity and utility of the technique identified by the first case study, additional studies should be 

executed. Additionally, it should be investigated how to integrate the extended RePro technique in 

the INTEGRATE framework.  
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1. Introduction 
Due to an ageing population, the care demand is increasing, and becoming more complex. As a 

consequence, healthcare costs are increasing (RIVM, 2018). This inflation poses a major threat to 

health and economic welfare of many Western societies. To decrease the inflation rate, a more 

sustainable healthcare delivery system should be developed. Hereby, it is of great importance to focus 

on value. The value is defined as the ratio of benefits derived from healthcare services over the costs 

needed to deliver those services (Bozic & Wright, 2012). In recent years, there is a shift to the value-

based healthcare paradigm, which seeks for the highest (patient) value (Porter & Teisberg, 2006). 

Hereby, providing the right care at the right place at the right time and with the right specialist. An 

improved value can be obtained through the optimization of healthcare processes, which leads to 

increased treatment efficiency, while improving the quality of patient care. 

An approach to increase the value is the development of an integrated care pathway, which provides 

a structured and detailed planning of the patient’s care process (Van Houdt et al., 2013b). An 

integrated care pathway offers a continuum of care crossing the boundaries of public, primary, 

secondary, and tertiary care (Boesveld et al., 2017). Previously, the focus was on the sequence of 

events within the hospital boundaries only (Vanderfeesten, Katerberg, Türetken, & Van De Ven, 2018), 

but there is a growing interest in expanding the care pathways across the hospital boundaries. Namely, 

the healthcare process of the patient consists of a sequence of activities over a certain period of time, 

where the service used has interactions with multiple organizations, services and facilities (Ribera, 

2006). Without integration of the care process patients get lost in the system, services fail to be 

delivered are too late or duplicate, which leads to a declined experience of the quality of care (Kodner 

& Spreeuwenberg, 2002). With the integrated care pathway the fragmentation of delivered services, 

duplication of efforts and resources is reduced and the service-user satisfaction is improved (Barkley, 

2018). This makes an integrated care pathway an important policy initiative to improve the quality, 

access, and effectiveness of health and social care systems (World Health Organization (WHO), 2015).  

Developing integrated care pathways is challenging and thus well-structured guidelines should be 

available to support stakeholders during the development. Our literature review revealed that 

multiple studies developed a framework supporting the development of integrated care pathways 

(Cash-Gibson et al., 2019; Jackson & Nicholson, 2008; Van Houdt et al., 2013b). However, no research 

is focused on techniques supporting stakeholders during the generation of process improvement ideas 

for integrated care pathways. Traditional brainstorming sessions are vulnerable to biased choices and 

many attractive process improvement possibilities might be neglected. Therefore, a technique is 

required which supports the systematic exploration of the full range of process improvement 

possibilities (Chai et al., 2005; Mansar & Marir, 2003). The RePro technique is a developed technique 

to support the systematic exploration of process improvement possibilities. However, this technique 

is only focused on one organization (Vanwersch, Vanderfeesten, Rietzschel, & Reijers, 2016). It is 

possible that multiple parties use the RePro technique to consider a larger process stretching over 

multiple organizations. For this process, it is important that the parties strive for the same coherent 

goal. This way ideas are generated in line with the goal. The RePro technique does not provide explicit 

support in reaching a coherent goal. Therefore, all participants generate ideas from their viewpoint 

only, which might not contribute to their joint goal.  
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During the development of an integrated care pathway it is important to take multiple stakeholders’ 

points of view into account to ensure that they all have the chance to add value to the integrated care 

pathway. This integration of views is important to prevent that patients face fragments of delivered 

services (Kodner & Spreeuwenberg, 2002). With the focus on value, a coherent solution, instead of 

stand-alone solution fragments, is provided through the integration of the capabilities of the multiple 

service providers (P. Grefen & Turetken, 2018). This implication indicates the need for a method to 

support focusing on the value of an integrated care pathway to provide an integrated treatment focus. 

Service Dominant Business Models (SDBMs) have a special focus on the value and an integrated view 

considering multiple organizations. Therefore, the SDBM ensures that the design starts from the level of 

healthcare ecosystem, ensuring that all relevant stakeholders are considered in the design of the integrated 

care pathway, and that the stakeholders contribute to the value proposition to the patient. A limitation of 

the SDBM for this research is the lack of support during the idea generation phase. With this analysis, 

it can be concluded that there is not one technique which provides complete support during the idea 

generation phase for integrated care pathways. Therefore, the following problem statement is 

formulated:  

Current frameworks give no adequate guidance during the idea generation phase in the development 

of integrated care pathways. 

Consequently, the master thesis is focused on the development of a technique supporting the 

generation of process improvement ideas for integrated care pathways. This leads to the following 

research objective:  

To develop a value based technique which guides actors in generating their own process 

improvement ideas for an integrated care pathway 

To structure the design, we applied the Design Science Research methodology (Gregor & Hevner, 

2013). Accordingly, we first identified relevant literature. As discussed previously we identified the 

RePro technique, as a technique already developed for the provision of support during the idea 

generation phase. Additionally, the SDBMs were reviewed to include a focus on the provided value to 

the customer and the consideration of multiple organizations in the design. Based on the literature 

review, a first version of the technique was developed. Next, we performed two focus group meetings 

to refine the technique. To evaluate this refined technique it was applied on a case study of knee 

osteoarthritis patients treated in the south of the Netherlands. Based on this application the validity 

was checked. Additionally, interviews were conducted with participants of the application to check 

the Perceived Ease of Use, Intention to Use, and Perceived Usefulness of the technique.   

Based on the objective, the scope of 

the project is limited to the process 

improvement idea generation in 

integrated care pathways. Hereby, 

considering all the parties adding 

value for the customer. The parties 

responsible for patient treatment 

are in the Dutch healthcare system 

divided in four echelons, as shown in 

Figure 2. This division is made to 

reduce the costs and to prevent unnecessary treatments by structuring the delivered care.  

Figure 2 The echelons dividing healthcare 
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The zero-line is the basic healthcare, the care in this line is always available. The zero line provides 

care which is not explicitly asked for at the individual level, care for people with a higher risk to get 

sick, and preventive treatment. The first line provides general care. The care in the first line is meant 

for the people who ask for care, therefore patients need to make an appointment to enter this line. 

The care delivered in the primary care is broad of nature, which means that care providers are not 

specialized in one disease. For specialized care patients enter the second or even third line. The second 

line is mostly provided in hospitals by specialists, who know a lot about a small area of care. To enter 

the second line, you need a referral from the general practitioner. Finally, the third line provides  

support to the second line, through the provision of highly specialized care in an academic hospital. 

To enter this line, you need a referral from the second line (De lijnen in de gezondheidszorg, 2017).  

In addition to the four echelons, the 1.5 line is introduced to improve the collaboration between the 

first and second line. This line reduces the admission to the second line care, and makes therefore the 

healthcare system more affordable. It is known that 90% of the patients referred to the hospital, do 

not have serious medical issues. However, when general practitioners have doubt about the 

treatment, they refer the patients to the hospital. To reduce the referrals the medical specialists’ 

knowledge should be integrated into the first line. The integration is realized by medical specialists, 

and other practitioners giving consults at the 1.5 line (e.g. city clinic). Hereby, treating patients with 

relatively easy care questions outside the hospital (Heijne, 2014). The introduction of the 1.5 line has 

high potential for better, less expensive care delivery and enormous reduction of patients entering 

the hospital (Maastricht UMC+ & RVE Patiënt en Zorg, 2013). In this research, the processes of the 

different lines are integrated through the development of an integrated care pathway. This ensures a 

coherent service provision to the patient. 

1.1. Scientific Relevance and Practical Relevance 
The Scientific Relevance of this research is its contribution to the existing literature through the 

development of a technique supporting the generation of process improvement ideas for integrated 

care pathways. This technique serves as an extension of current techniques by extending the use to 

multiple organizations instead of one organization only and increasing the focus on value delivered to 

the patient.  

The Practical Relevance is the application of the developed technique in practice. The application 

improves the idea generation for process development of integrated care pathways. Namely, a more 

structured approach for the generation of ideas improves the quality of the generated ideas and 

hereby the designed process (Vanwersch et al., 2016).  

1.2. Thesis outline 
The remainder of this thesis is structured as follows. Chapter 2 gives the theoretical background of the 

research by elaborating on the RePro technique, SDBMs, and related research such as project 

INTEGRATE. Chapter 3 explains the research design, which provides guidance during the execution of 

the research. In Chapter 4 the design decisions for the extended RePro technique for integrated care 

pathways are elaborated. Here, the techniques used are chosen, the operationalization is explained, 

and the changes to the existing techniques are elaborated. Next, the description of the final technique 

is provided in Chapter 5. Consecutively, Chapter 6 discusses the application of the technique using the 

process of knee osteoarthritis patients as a case study. In Chapter 7, the technique is evaluated based 

on interviews with the participants of the application phase and the evaluation of the obtained results. 

Based on this evaluation, design improvement possibilities are given. Finally, in Chapter 8 conclusions, 

recommendations, limitations, and opportunities for future research are indicated. 
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2. Background and Related Work 
This Chapter describes the background and related work of this research, by discussing the RePro 

technique, the Service-Dominant Business Models (SDBMs), operationalizing of the SDBM, and 

frameworks for integrated care pathways. The RePro technique is elaborated in Section 2.1 by 

discussing both the RePro framework as its application procedure. In Section 2.2 several SDBMs are 

explained. The Service Dominant Business Model Radar (Türetken et al., 2018), discussed in Section 

2.2.1, is used as start of the analysis of the service dominant business models. Additional canvasses 

developed for the analysis of services dominant businesses are reviewed to identify a complete list. 

Hereby, two well-known extensions of the BMC incorporating the service concept are identified, the 

Service Business Model Canvas (Zolnowski, Weiß, & Böhmann, 2014), and the Service Logic Business 

Model Canvas (K. Ojasalo & Ojasalo, 2015). These models and their application procedure are 

discussed in Section 2.2.2 and 2.2.3 respectively. Hereafter, the operationalization of the SDBM is 

explained in Section 2.3. Finally, in Section 2.4 Related Work is discussed. Here, different frameworks 

supporting the development of an integrated care pathway are explained.  

2.1. RePro technique 
The RePro technique is a systematic technique for rethinking care processes, and proven useful in 

practice (Vanwersch et al., 2016). This is closely connected to our goal, and therefore a good basis for 

the new technique. The technique consists of two main components: (1) the RePro framework, which 

describes a set of process improvement principles and (2) an application procedure to guide 

practitioners in applying these principles. Both components are discussed in the upcoming sections.  

2.1.1. RePro framework 
The first component of the RePro technique describes a set of 46 process improvement principles, 

which need to be considered during the individual idea generation phase. These 46 RePro 

improvement principles, elaborated in Appendix B, are allocated over nine categories addressing all 

aspects of a care process that can be improved.  

 

Figure 3 the RePro framework  

The RePro framework, shown in Figure 3, visualizes the nine RePro categories. Here, the definitions of 

the categories from the PhD thesis of Vanwersch et al. (2016) are used: 

- External environment: discussing collaboration and communication with the third parties; 

- Customers: focus on improved contact with the customers; 

- Tasks: consider the tasks which are part of the process; 

- Task order and timing: address the order and the more detailed timing of the task execution; 
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- Human resources: consider the number and type of available human resources and how they 

are allocated to the tasks; 

- Facilities, equipment, and material: focus on the number and type of available facilities, 

equipment, and material and how these resources are allocated to the tasks; 

- Information: address how information is used or created; 

- Information and communication technology: consider how the information and 

communication technology is used; 

- Physical lay-out; focus on the physical arrangement of the process. 

2.1.2. RePro application procedure  
The application of the 46 RePro principles is guided by the five steps in the technique, as shown in 

Figure 4. The steps of the application procedure are based on the standard nominal group technique. 

This technique starts with an individual idea generation phase followed by discussion and voting 

(Delbecq, Van de Ven, & Gustafson, 1975).  

 

Figure 4 RePro application procedure (Vanwersch et al., 2016) 

The upper half of Figure 4 indicates the procedure steps, which are based on the standard nominal 

group technique: 

1. Introduction and explanation, the facilitator explains the framework, the objective, and 

procedure of the meetings.  

2. Individual idea generation, participants write down a list of process improvement ideas based 

on the 46 RePro principles. Participants need to consider the set of RePro principles by 

following the multi-level design approach shown in the lower part of Figure 4. The multi-level 

design approach provides a feasible procedure to deal with a large amount of principles 

through an improved usability by separation of concerns (Patrício, Fisk, e Cunha, & 

Constantine, 2011). It starts with the redesign at a relatively high level of abstraction (the 

service concept), subsequently moving to two lower levels (the main process design and 

detailed process design). The principles in the service concept are focused on improving the 

contact with customer, and focus on improving the collaboration and communication with the 

third parties. The principles in the main process design focus on the activities which have to 

be executed in order to fulfill the customers’ needs. In the detailed process design, principles 
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are included which are related to the detailed task execution. Participants should consider the 

levels successively, however it is allowed to have multiple iterations between the levels.  

3. Sharing of ideas: All participants are invited to share their ideas, and the facilitator records 

each idea. Afterwards they get time to write down new ideas which might arise from the ideas 

from the other participants. 

4. Discussion of ideas: All participants get the time to ask more details about ideas unclear to 

them. During this phase, there is also the opportunity to generate new ideas. 

5. Voting and ranking: the ideas in the final list are prioritized by the participants with the use of 

a voting and ranking procedure. 

The last three steps are executed consecutively in a final session, where all the participants who 

participated in the individual idea generation phase are invited.  

2.2. Service-dominant business models 
To design the process of an integrated care pathway (business process model) the user should start 

with determining the underlying business model and strategic goal. Namely, changes in the business 

model influence the corresponding business processes (Di Valentin et al., 2012). A business model 

describes how an organization functions and how the goals are achieved (Gilsing, Turetken, Adali, & 

Grefen, 2018). The business model defines the value-in-use for a specific customer segment and the 

value realization (Türetken & Grefen, 2017). Hereby, it is important to describe the resources, 

capabilities and competencies needed to enable the value-in-use realization (Zott & Amit, 2010).  

One of the most used and cited representation of a business model is the Business Model Canvas 

(BMC) of Osterwalder & Pigneur (2010). This tool is used to analyze and develop the current business 

model or to create new business models. However, the BMC has been criticized for being too product 

oriented (Hakanen & Murtonen, 2015). The canvas does not explicitly focus on the adoption of a 

service-dominant perspective, which is becoming more important in today’s environment and 

certainly in healthcare processes. Therefore, the Service Dominant (SD) Logic should be incorporated 

in the business model. According to the SD-Logic, the service delivers value when it is used and 

experienced by the customer (Vargo & Lusch, 2008). A second limitation of the BMC is the adoption 

of an organization centric view without paying attention to the essential roles of the customer and 

other business stakeholders (Turber, Vom Brocke, Gassmann, & Fleisch, 2014). To integrate multiple 

organizations, the BMC should be extended with a network perspective, which supports the 

integrated value co-creation by a network of parties, also including the customer (Türetken & Grefen, 

2017). Service Dominant Business Models (SDBM) focus on incorporating the SD-logic as an extension 

to the BMC (P. W. P. J. Grefen, Lüftenegger, Linden, & Weisleder, 2013; Hakanen & Murtonen, 2015; 

J. Ojasalo & Ojasalo, 2015a; Zolnowski et al., 2014). The Service-Dominant Business Model Radar (P. 

W. P. J. Grefen et al., 2013), the Service Business Model Canvas (Zolnowski et al., 2014), and the Service 

Logic Business Model Canvas (K. Ojasalo & Ojasalo, 2015) are the most cited models, and are therefore 

considered in Sections 2.2.1, 2.2.2, and 2.2.3. 

2.2.1. The Service-Dominant Business Model Radar 
The Service-Dominant Business Model Radar (SDBM/R) is part of the BASE/X framework. The BASE/X 

framework is a structure for the development of new service-dominant businesses, e.g. an integrated 

care pathway. The application of this BASE/X framework and its tools lead to the well-structured 

management of the complexity of service dominant businesses and the short time-to-market of new 

service business models (P. W. P. J. Grefen et al., 2013). The BASE/X framework couples two kinds of 
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engineering: business engineering (the what of the service-dominant business, including the SD 

business strategy and SD business models) and operations engineering (the how of the service-

dominant business, including the service compositions and business services). The second layer, the 

SDBM, discusses the decision making with regard to the medium-term business course expressed by 

business models defined in terms of services. The SDBM/R is a network-centric design and puts the 

value-in-use at the center of the radar (P. Grefen, Turetken, Traganos, den Hollander, & Eshuis, 2015). 

The model defines the participation of the actors in value co-creation and cost-benefits distribution 

within the business ecosystem (Lüftenegger, 2014).  

  

Figure 5 The service-dominant business model radar (Lüftenegger, 2014) 

The SDBM/R, shown in Figure 5, represents the value of a solution for a specific customer segment at 

the center of the radar: the co-created value-in-use, offering a solution to the customer’s problem or 

customer’s experience. The value-in-use is composed of the service based value propositions of the 

actors participating in the business model, including the customer (Gilsing et al., 2018). The value-in-

use is encapsulated by four rings, which highlight how the value is created. Each ring is divided in 

multiple slices, which represent the different stakeholders in the business model design. In this Figure, 

five actors are represented, however this can be extended to an arbitrary number of actors (P. W. P. 

J. Grefen et al., 2013). The five rings are further elaborated here below: 

1. The actor value proposition pillar indicates the value contribution of each stakeholder to the 

value-in-use.  

2. The actor cocreation activity pillar describes the activities / process each stakeholder performs 

to contribute to the value proposition. The cocreation interactions are the strategic elements 

of the knowledge sharing, service flows, and service integration.  

3. The actor cost/benefit pillar represents the financial and non-financial costs/benefits accrued 

by each stakeholders participating in the business model (Gilsing et al., 2018).  

4. The co-creation actors are presented at the outer ring, these are the Focal Organization, 

Customer, and Core and Enriching Partners. The Focal Organization proposes the business 

model and has a large contribution to the value-in-use. The Core Partner is defined as a 

partner which participates actively in the solution core, whereas an Enriching Partner 

participates in enriching the solution (Traganos, Grefen, Hollander, Turetken, & Eshuis, 2015).  
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2.2.1.1. SDBM/R application procedure 
The design of the SDMB/R is based on a customer journey/experience, which offers a brief description 

for the high-level operation of the business model. This forms a solid basis for the business model, 

because the business model defines a concrete value-in-use for a concrete customer segment. The 

session should preferably be moderated by a person experienced in the use of the SDBM/R. During 

the session, several design steps described by the article of Turetken, Grefen, Gilsing, & Adali (2018) 

are followed to come to a business model design. These five design steps are elaborated below: 

1. Identifying and agreeing on the co-created value-in-use and the customer they are going to 

target. The value-in use is defined as the added value of the solution for the customer. Hereby, 

it is important to specify that the customer also contributes to the value-in-use creation. 

2. The description of the customer experience. The description runs in parallel with the design of 

the SDBM/R, which is often in verbal form with multiple iterations.   

3. Determining the components of the value-in-use (actor value proposition) and the actors 

(roles) associated with it. Hereby, it is recommended to only focus on the core actors at the 

initial stage to ensure only the reflection of the essence of the service delivered. 

4. Determining costs and benefits for each actor, both of a financial and non-financial character. 

The sum of the costs and benefits should be positive for a global perspective and every actor. 

5. Determining the high-level activities for each actor, which realize the actor value proposition. 

These high level activities are part of the customer experience and can become tasks of the 

business model which are executed by the actors from the network.  

The design is described as a set of sequential steps, however it should be applied as an iterative 

process. Namely, the decisions made in one step might influence the decisions made in prior steps. A 

workshop session usually results in a ‘draft’ business model on which the parties agree on the essential 

components of the model. This draft needs to be refined through offline or online discussion with the 

involved parties. Finally, the finalized SDBM/R should be validated by all the stakeholders and acts as 

a critical component of the agreement between all the involved parties (P. Grefen et al., 2015).  

2.2.2. The Service Business Model Canvas 
The Service Business Model Canvas (SBMC) (Zolnowski et al., 2014) is an adaptation of the BMC 

(Osterwalder & Pigneur, 2010) and the Business Model Ontology (Osterwalder, 2004) to include the 

representation of service logic in the model. The Canvas consists of three perspectives: the customer 

perspective, company perspective, and partner perspective, underlining the importance of the input 

of the different actors in the business model.  

 

Figure 6 The Service Business Model Canvas (Zolnowski et al., 2014) 
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As shown in Figure 6, for all three perspectives seven aspects are identified  (Zolnowski & Böhmann, 

2014). These perspectives are inspired by the swim lane representation of the Business Process Model 

and Notation (BPMN) (Object Management Group, 2011). The swim lanes support the identification 

of the contribution and benefit each actor obtains by collaborating in the service business model. 

Additionally, it enables the representation of the customers’ integration and hereby the co-creation. 

These seven aspects represented for each perspective are elaborated here below:  

1. The Cost Structure illustrates the different costs each actor has to bear while collaborating in 

the service model.  

2. The Key Resources describe the contribution to the service process in terms of resources. 

3. The Key Activities describe the contribution to the service process in terms of activities. 

4. The Value Proposition indicates the value obtained by each actor (customer, company and 

partner).  

5. The relationship indicates the maintenance of the relationship between the different actors. 

6. The Channels describe the interaction points between the different actors. 

7. The Revenue Streams indicate the monetary revenues and revenue models. 

A business model corresponds to a specific customer segment, therefore there are multiple business 

models for different customer segments (Zolnowski et al., 2014).  

2.2.2.1. Service Business Model Canvas application procedure 
To design the different service businesses successfully, an application procedure should be developed 

to provide guidance during the application of the SBMC. In the article of Zolnowski et al. (2015) an 

application procedure is developed, which consists of four phases: 

1. Introduction: in this phase, the targets of the session are highlighted and the current situation 

of the company’s service business and target of desired service business is introduced. 

Afterwards, all stakeholders were encouraged to generate ideas for promising services, and 

the most promising ideas are selected for phase 2. 

2. Design: two sub-groups were selected, each group developed a service business model for 

one of the selected ideas. To reduce the complexity of the design, there is started with the 

company perspective, and the customer and partner perspective are hidden. When all phases 

are completed, the perspective is broadened and all other perspectives are included.  

3. Understanding: all the stakeholders get time to understand the other groups’ service business 

model. 

4. Analysis: introduction and discussion of both service business models. Finally, one service 

business model is selected for further development.  

2.2.3. The Service Logic Business Model Canvas 
The Service Logic Business Model Canvas (SLBMC) incorporates the service logic principle, and takes 

multiple stakeholder perspectives into account. A tool is developed which incorporates both the 

provider’s viewpoint (value capture) as the customer’s viewpoint (value creation) (K. Ojasalo & 

Ojasalo, 2015). The most essential change of the SLMBC, is the inclusion of customer-dominant 

thinking (J. Ojasalo & Ojasalo, 2015a). Hereby, starting with a deep understanding of the customers’ 

activities. Based on these insights the service business is developed ideating an designing new ways 

to support customers’ activities (K. Ojasalo, Koskelo, & Nousiainen, 2015). 



10 
 

 

The SLMBC as shown in Figure 7, consists of 9 blocks numbered in the order on how they need to be 

applied. Each block considers both the provider viewpoint (“From our point of view”) and the 

customer viewpoint (“from customer point of view”). The blocks are summarized here below: 

1. Customer’s World and Desire for Ideal Value analyzes the explicit and latent reasons for buying 

and the benefits the customer desires. Namely, before describing the actual business in the 

business model it is important to create a deep insight and holistic understanding of the 

customer’s life (J. Ojasalo & Ojasalo, 2015b).  

2. Value Proposition highlights the importance of capturing what a customer really buys when 

the supplier sells its offering. This should correspond with customer needing, i.e. what the 

customer intends to get with the offering.  

3. Value creation focuses on what customers are contributing to the value proposition to reach 

their goal. The company analyzes how they can support the customers’ value creation, and 

how they can support customers in reaching their goals.  

4. Interaction and co-production focuses on the participation of the customer in the company’s 

activities and the utilization of the resources. A focus is on how to facilitate the interaction 

between company and customer.  

5. Revenue Streams and Metrics represent the company’s earning logic, financial feedback, and 

other benefits. It also analyzes for which benefits the customer is willing to pay. 

6. The Key Resources block identifies the operant resources, which are often intangible resources 

acting upon the other resources. Hereby, highlighting the core competences as key resources. 

7. Key Partners identifies the partners directly contributing to the value creation. It analyzes the 

roles related to value creation, required resources and generated benefits. 

8. Mobilizing Resources and Partners indicate how knowledge and skills are generated by the 

participant. It highlights the integration of resources, and hereby considers the important 

activities of all the stakeholders. 

Figure 7 The Service Logic Business Model Canvas (K. Ojasalo & Ojasalo, 2015) 
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9. The block Cost Structure analyzes the company’s costs and sacrifices along with the costs and 

sacrifices induced by the customer. 

For each customer profile a SLMBC should be developed. However, strong interconnections exist 

between the business models of different profiles (K. Ojasalo & Ojasalo, 2015). 

2.2.3.1. Service Logic Business Model Canvas application procedure 
The application of the SLBMC to a business model can consist of three main phases: 

1. A light application version of the Service Logic Business Model Canvas. This phase is based on 

the idea of “rapid prototyping” or “lean business development” (Blank, 2013; Maurya, 2012). 

Here, the canvas is used quickly (e.g. in a workshop with the stakeholders) for the tentative 

idea development and testing. In the session the canvas is filled in the order that the numbers 

in the canvas indicate. However, it is an iterative process, therefore for the development of 

each block the other blocks should be taken into consideration.  

2. Application of the service design tools. This phase consists of the selection and use of the 

relevant service design methods to acquire a deep customer insight. The main purpose of this 

phase is to understand the customer’s world, the value to the customer and how the 

companies can most effectively facility this value creation.  

3. Full application version of the SLBMC for multiple targeted customer profiles. This phase 

consolidates the relevant customer information, results of the development work and offers 

a solid business model description of each targeted customer profile. For each sub model a 

deep understanding of the customer needs, value and experience, and facilitation of the 

customer’s value creation is required. This closely follows the service logic thinking.  

2.3. Operationalizing the service dominant business model 
To describe the value of the SDBM, the model should be operationalized. There is limited research 

done in this field, and only one technique is known for this matter: the Service Dominant Business 

Model Operationalization Method (SDBMOM) (Suratno, Ozkan, Turetken, & Grefen, 2018). The 

SDBMOM defines the service composition (conceptual process model) based on a SDBM, business 

services, and customer experience. Business services are the micro-specialized competences of the 

company, and are reusable across business models. They enable the actor’s co-production activities 

in a SDBM. A distinction is made between the services interacting with customers and services 

interacting with partners, containing information of the perceived and realized value by the customer. 

It consists of the customer’s activities and interaction with the service composition in a time frame. In 

this method a collaborative perspective is followed where actors work together in the process: 

1. Define Customer-Service Interaction: this step focuses on the development of a process model 

which captures the customer-actor activities and interactions. It develops a choreography 

diagram in a structured manner to model the customer-actor interactions. This development 

is based on the SDBM (actors, co-production activities), and the Customer Experience. Based 

on the Customer Experience an itemized representation is defined which matches with the 

co-production activities. This extraction is first represented in a table, which states the 

Customer Experience Statement, Customer Activity, and Actor-Customer Interaction. It also 

states which messages are exchanged between the actors. With this input the choreography 

is designed following the sequence of the customer actions.  

2. Define Actor-Actor Interaction: this step focuses on the development of a process model in 

which the sequence of activities of all actors involved in the business model are represented. 

The choreography from the first step is extended with the Actor-Actor interaction, leading to 

a choreography consisting of the complete set of interactions. This development is based on 
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the co-production activities of the SDBM. This step starts with mapping the co-production 

activities to the interactions. This is followed by defining the Actor-Actor interaction in terms 

of Actor-Actor message exchanged and Actor-Actor interaction, both connected to a customer 

action. After this mapping, the choreography is extended based on this input. 

3. Define Activities and Interaction: the purpose of this step is to develop a conceptual process 

model where process model activities are mapped to the operations of the business services 

offered by the stakeholders participating in the network. At the end of this step, a complete 

conceptual process model is developed in the form of a business service composition. The 

business services catalogue is required as input to specify the list of business services and 

corresponding operations of each party. This step consists of three tasks: 

a. Start with creating pools in the collaboration diagram for the process of all the actors 

represented in the step-2 choreography model. Add the messages exchanged 

between the actors, which are shown in the choreography model. 

b. Map all the interaction blocks identified in the step-2 choreography to the business 

service operations, customer actions and the associated messaging.  

c. Finally, handle the alternative paths, exceptions and compensations. 

2.4. Related work 
The research is executed in the field of integrated care pathways by developing a technique to support 

the generation of process improvement ideas for integrated care pathways. A literature review  

revealed that several frameworks are already developed to support the development of integrated 

care pathways (Cash-Gibson et al., 2019; Jackson & Nicholson, 2008; Minkman, 2016; Van Houdt et 

al., 2013b). These frameworks are summarized in this section. 

Van Houdt, Heyrman, Vanhaecht, Sermeus, & De Lepeleire (2013a) developed a framework to 

examine care coordination. This research states the key concepts for integrated care pathways and 

makes a division between inter-organizational mechanisms and inter-organizational networks. The 

concepts within the inter-organizational mechanisms influence the networks between healthcare 

professionals, whereas the inter-organizational networks address the operational level. The key 

concepts “task characteristics”, “structure”, “knowledge and technology”, “administrative operational 

processes”, “cultural factors”, and “need for coordination are part of the inter-organizational 

mechanisms, and the concepts “exchange of information”, “goals”, “roles”, and “quality of 

relationship” are part of the inter-organizational network. This identified broad list of key concepts 

supports the recognition of the main concepts within integrated care pathways. However, this 

framework provides no support during the idea generation phase of an integrated care pathway, and 

therefore does not provide a solution to our research.  

Minkman (2016) developed a validated tool for the evaluation and development of an integrated care 

pathway. The model assists managers to determine whether all integrated care elements are in place 

in the different phases. With a literature and expert study they identified a set of 89 elements of 

integrated care, which are grouped in nine clusters: “quality care”, “performance management”, 

“interprofessional teamwork”. “delivery system”, “roles and tasks”, “patient-centeredness”, 

“commitment”, “transparent entrepreneurship”, and “result-focused learning”. Besides, four 

developmental phases are identified: “the initiative and design phase”, “the experimental and 

execution phase”, “the expansion and monitoring phase”, and “the consolidation and transformation 

phase”. The steps consolidate the integrated care knowledge into a usable managerial guide. 

However, also this framework does not provide support during the idea generation phase of 
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integrated care pathways. Finally, an even more comprehensive framework is developed by project 

INTEGRATE. This project tries to combine the different models to overcome the individual limitations. 

2.4.1. Project INTEGRATE 
Project INTEGRATE is a large study on integrated care pathways. This project is focused on gaining 

insights into the leadership, management and delivery of integrated care pathways (INTEGRATE, n.d.). 

The framework developed during the project INTEGRATE gives the building blocks for the 

development of an integrated care pathway (Cash-Gibson et al., 2019). The framework provides 

support to managers during the complete change process to effectively design, implement and 

evaluate people centered integrated care processes. The aim of this framework is two-fold: (1) 

supporting health care service providers and managers in better monitoring and evaluating the 

established people-centered integrated care (PCIC) services, (2) supporting the divisions without an 

established PCIC services in comprehensively planning, implementing and evaluating them (Cash-

Gibson et al., 2019). This indicates that the framework can be used for innovations which are in 

different stages of their completion. With the first aspect, it provides a set of attributes and criteria 

for the measurement of the incremental value of the healthcare innovation. Additionally, the second 

aspect provides guidance during the development of a PCIC when this is not already implemented. 

The framework from project INTEGRATE is developed based on the EFQM Excellence Model (Nabitz, 

Klazinga, & Walburg, 2000). This is an established self-assessment tool, and proposes ways for 

achieving excellence and quality performance while maintaining the focus on people. Secondly, the 

tool combines several important best practice considerations, including predefined success criteria, 

which give the context of the planned service innovation and indicate the initial aims of the project, 

and risk assessment to anticipate the risks of the process. Thirdly, the tool supports in the 

identification of value propositions to stakeholders, which enables the real value identification at each 

stage of the people-centered integrated care process compared to standard care, and hereby 

indicates where potential “waste” can be removed from the process.  

The framework is a comprehensive framework and provides support for all the aspects of an 

integrated care pathway. However, it does not give guidelines for the generation of process 

improvements for integrated care pathways. Therefore, this research can serve as an extension to the 

framework. In specific, the developed technique provides support to the aspects “care process”, 

“building blocks of integrated care process”, and “identification of value proposition and waste”. The 

description of these aspects are given in Appendix A.  

2.5. Summary of the background and related research 
Multiple studies focus on the development of a framework to support the development of an 

integrated care pathway. However, the identified frameworks show limited consideration of the idea 

generation phase for integrated care pathways. Therefore, we recognize the need for the 

development of a technique providing a structure for the stakeholders in generating their own process 

improvement ideas. The RePro technique, SDBMs and SDBMOM seem relevant input for this means. 

The RePro technique is a developed technique for the systematic support for the idea generation 

phase. However, it is only focused on one organization and is therefore not suitable for the 

consideration of the multiple organizations an integrated view in an integrated care pathway. On the 

other hand, the SDBMs focus on the value delivered to the customer by an integrated group of 

stakeholders. The SDBMs are limited because they do not focus on the idea generation. Finally, the 

SDBMOM describes the operationalization of the SDBM to make it more applicable for process 

improvement. In Chapters 4 and 5 we aim to develop a value based technique for the generation of 

process improvement ideas for integrated care pathways with the use of those techniques. 
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3. Research design 
As mentioned in the introduction, the aim of this research is to develop a value based technique which 

provides guidance during the generation of process improvement ideas for integrated care pathways. 

This thesis elaborates on the design and development of the technique, called the extended RePro 

technique for integrated care pathways. The research design provides guidance during the 

development and application of the technique. As the primary goal of the thesis is to develop a new 

technique, the Design Science Research (DSR) methodology is used (Gregor & Hevner, 2013; Hevner, 

March, Park, & Ram, 2004). This approach involves the problem identification, defining requirements 

of the solution, designing and developing a new model, applying the model in a suitable context, and 

the evaluation to examine the validity and utility (Baskerville, Pries-Heje, & Venable, 2009).  

 

Figure 8 Research process 

In this research, the process was followed as depicted in Figure 8. During the problem identification 

phase, the problem was formulated based on the problems faced by the healthcare organization and 

the review of relevant literature. Based on the goal formulated during the problem identification 

phase, the requirements of the solution were defined. Based on these requirements, relevant 

literature was investigated to identify which techniques can be used as input for the technique. The 

reviewed literature serves as input for the development of the first version of the extended RePro 

technique for integrated care pathways. Next, two focus groups sessions were held with one expert 

in the RePro technique and two experts in the SDBM and its operationalization in the form of business 

process models to gather feedback about the design. Based on these sessions the technique was 

refined to increase the usability. After the development of the final technique, it was applied to a case 

study of the process of knee osteoarthritis patients. During this application, the technique was 

completely used by 7 stakeholders of the process. The application can be considered as a light-weight 

evaluation of the technique with the aim to gather initial evidence for the validity and utility of the 

artifact. The validity was checked by determining to what extent the technique is applicable in the 

tested setting, and whether the expected results are obtained. The utility of the technique was 

checked through interviews with the actors who collaborated in the application phase. The following 

subsections describe the details and steps taken in each step.  
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3.1. Problem Definition 
In the Problem Definition phase, the problem and research gap of the thesis are described. These 

factors are extensively discussed in the introduction section. The problem and research gap are 

identified in communication with healthcare practitioners and through an extensive literature review. 

Based on the identified gap, the goal of this thesis is determined as the development of a value based 

technique supporting the generation of process improvement ideas for integrated care pathways.  

3.2. Defining Requirements of the Solution 
The designed technique should provide a solution to the research gap, and therefore a value based 

technique supporting the generation of improvement ideas for integrated care pathways should be 

developed. To ensure this goal, multiple requirements are developed, which structure the 

development of the technique.  

During the generation of improvement ideas, it is important to consider all opportunities to ensure 

that no important ideas are neglected. Namely, traditional brainstorming sessions are vulnerable to 

biased choices and many attractive process improvement possibilities might be neglected. Therefore, 

it is important to develop a technique which supports the systematic exploration of the full range or 

process improvement possibilities for an integrated care pathway (Chai et al., 2005; Mansar & Marir, 

2003).  Based on this, the main requirement can be developed as follows: 

The artifact should support the systematic exploration of the full range of process improvement 

possibilities for an integrated multi-party collaboration in an integrated care pathway. 

This main requirement consists of two important parts: (1) the support of the systematic exploration 

of the full range of process improvement possibilities, and (2) the multi-party collaboration in the 

design of an integrated care pathway. The second part emphasizes on the importance of the 

incorporation of multiple stakeholders in the process, hereby supporting a well-coordinated delivery 

of the service. The integration also ensures that there is an increased focus on the value delivered to 

the patient. For both parts several requirements are defined, which should be considered during the 

design of the technique. 

To ensure the systematic exploration of the full range of process improvement possibilities several 

factors are considered. These factors can be measured with four effectiveness measures are 

proposed: quantity (number of unique process improvement ideas), quality (measure of feasibility), 

novelty (how unusual or unexpected is the idea) and variety (measure of explored solution space) of 

the generated ideas (Shah & Kulkarni, 2000). This leads to the following requirements: 

R1: The artifact should support the individual stakeholders in generating a large amount of ideas. 

R2: The artifact should support the individual stakeholders in generating high-quality ideas. 

R3: The artifact should support the individual stakeholders in generating unusual or unexpected ideas. 

R4: The artifact should support the individual stakeholders in generating a large variety of ideas. 

To include the integrated multi-party collaboration of an integrated care pathway, there should be a 

focus on a service-oriented design which includes multiple stakeholders in the service delivery. 

Namely, many parties are responsible for the treatment of the patient. Hereby, it is important that 

they together strive for the same goal. To ensure that ideas are generated, which strive for the same 

goal, there should be a focus on the delivered value to the customer. The SD-logic puts a great 

emphasis on the value-in-use, which is the value the customer obtains when using the product (or 

service) in a particular context (Vargo, 2009). For this reason, the requirements corresponding to the 
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second part are driven by the core principles of the SD logic (Vargo & Lusch, 2008). The fifth 

requirement is as follows: 

R5: The artifact should support taking the value-in-use as focus during care pathway design and 

improvement generation.  

Furthermore, it is important to identify the contribution of each actor to the value-in-use to identify 

whether this stakeholder provides valuable input for the successful delivery of the value. The 

contribution should be stated in the value they deliver, and which activities are required to realize this 

value, this leads to the following requirements: 

R6: The artifact should support the specification of the value delivered by each actor to achieve the 

value-in-use. 

R7: The artifact should support the specification of the activities performed by each actor to realize 

their value contribution. 

Another aspect of the SD-logic is that value should be co-created with the customer. This is also 

identified by the previous literature review, which states that there should be a focus on the 

involvement of the patient during the treatment (Brand & Cox, 2006). Therefore, it is important to 

consider the customer explicitly in the design. This results in the eighth requirement of the design: 

R8: The customer should be considered as a co-creator in the delivery of the value-in-use. 

Additionally, it is important to integrate the capabilities of the multiple service providers (P. Grefen & 

Turetken, 2018). Namely, when delivering a service to customers, they expect coherent solutions, not 

stand-alone solution fragments. To ensure an integrated, well-coordinated service solution, the 

parties should be considered with a network centric view. Lusch, Vargo, & O’Brien (2007) state that in 

order to deliver complex and integrated solutions a network of basic business service providers is 

required. This statement leads to the ninth requirement: 

R9: The artifact should support taking a network perspective to reflect the multi-party collaboration 

during the design. 

Finally, a service solution in the SD logic is unlike the goods-dominant logic process oriented (Vargo & 

Lusch, 2004). Therefore, the value should be operationalized. This is especially important for this 

technique, since it is focused on the generation of process improvement ideas. The operationalization 

ensures that no interesting information is neglected as input for the generation of process 

improvement ideas (Vanwersch et al., 2013). Accordingly, the tenth requirement can be stated: 

R10: The artifact should provide sufficient information about the patient journey with an emphasis on 

the collaboration between the different stakeholders in the form of a high-level process model.  

Furthermore, the artifact should be considered useful by the actors in a healthcare setting. Therefore, 

it should be easy to use by practitioners which are not familiar with business models and process 

improvement techniques. Otherwise, the actual use of the technique will be limited. With this 

approach it should be easy to generate a complete set of process improvement ideas for an integrated 

care pathway. Therefore, the last requirement is set as: 

R11: The artifact should be easy to use to support the generation of a complete set of process 

improvement ideas for an integrated care pathway. 
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3.3. Developing the initial version of the technique 
The initial version of the technique was developed based on an extensive literature review, taking the 

requirements stated in Section 3.2 into account. The requirements state the importance of a 

structured approach during the idea generation phase, and a need to consider the value and multiple 

stakeholders in the process. In a literature review it was investigated which techniques provide partial 

solutions to the requirements. As discussed in the background section, the RePro technique and the 

SDBM might be valuable input for these factors. Namely, the RePro technique is a developed 

technique for the systematic support for the idea generation phase. However, it is focused on one 

organization only. Furthermore, there is a lack of focus on the identification of a coherent goal on 

which all stakeholders agree. So, during the idea generation phase the participants consider their 

viewpoint only, which might not be in line with the coherent goal. When applying the SDBM a coherent 

goal is determined by all the stakeholders. Namely, it is ensured that all relevant stakeholders are 

considered in the (re)design of the care pathway, and that they contribute to the value proposition to 

the patient. It ensures that the care pathway is (re)designed taking the patient as the customer, which 

is the party to whom the proposed value-in-use is offered. However, for the SDBMs, there is no focus 

on the idea generation. Based on an extensive literature review on these a first version of the 

technique was developed. Within this first version, it was also investigated how to integrate these 

techniques in a procedure that guides the stakeholders in applying those techniques. 

3.4. Focus group sessions 
The first version of the technique was enhanced through two focus group settings, hereby increasing 

the relevance for practice by improving the ease of use of the technique. One member is an expert in 

the RePro technique, and two members are experts in the SDBMs and the operationalization of the 

business model. As a preparation for the focus group meeting, input was delivered to each participant 

to give background information about the technique(s) with which they were less familiar. In the focus 

group session, the discussion was mainly on how to improve the integration of the techniques. Based 

on these sessions, the application procedure of the technique was extended to improve the ease of 

use. The results of this phase are the elaboration of the different design decisions in Chapter 4 and 

the resulted design of the extended RePro technique for integrated care pathways in Chapter 5. 

3.5. Application of the extended RePro technique for knee 
osteoarthritis patients 

The next step in the Design Science Research is to apply the extended RePro technique for integrated 

care pathways in a real-life case to evaluate its validity. In this thesis, the technique was applied to the 

knee osteoarthritis patient group treated in the south of the Netherlands. Several workshops and 

interviews were held with stakeholders of the knee osteoarthritis process to apply the technique. The 

results of this specific application are summarized in Chapter 6. 

3.6. Evaluation 
The final phase is the evaluation phase. In this phase, it is evaluated whether the value based 

technique forms a solid basis for the generation of process improvement ideas for an integrated care 

pathway. The evaluation is two-fold; the first focus is on the perceived usefulness and usability of the 

technique, and whether they intend to use the technique for other process developments. Secondly, 

the validity of the technique is checked by identifying whether the generated improvement ideas form 

a solid basis for the delivery of the value-in-use as identified by the SDBM. Hereby, evaluating whether 

the application leads to the desired results. Based on this evaluation, improvement directions for the 

technique are indicated. The findings of the Evaluation phase are summarized in Chapter 7.  
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4. Design decisions 
The objective of the technique is to support the stakeholders in the systematic exploration of the 

process improvement idea generation phase for an integrated care pathway. As discussed in the 

requirements section, there are two main factors in this undertaking: (1) the systematic exploration 

of the process improvement ideas, (2) and the multiparty collaboration required in an integrated care 

pathway.  

To design this technique, three steps were taken to reach the final version of the technique: (1) 

determine which existing techniques to use in the design, (2) determine how to integrate the 

techniques, and (3) determine the required adaptions to the current techniques. In this chapter, these 

three design decisions are further elaborated. Section 4.1 describes the techniques that were used as 

basis for design of the extended RePro technique for integrated care pathways. In Section 4.2, the 

integration of the components of the techniques are elaborated. Finally, Section 4.3 discusses the 

adaptions made to the current technique(s) to align them with the goal of the designed technique. 

4.1. The required techniques for the design 
The extended RePro technique consists of three main techniques: (1) the RePro technique, (2) the 

SDBM/R, and (3) the SDBMOM. These three main techniques integrate the two main factors of the 

requirement. In the next sections, the decision for the techniques is elaborated. 

4.1.1. Technique for systematic exploration of improvement idea generation 
The first aspect is focused on providing support for the systematic exploration of the process 

improvement ideas. After research on this aspect, it was identified that limited research was done in 

this field. The RePro technique provides a solution to the blind spots, and their related improvement 

directions of previous methods, and is therefore identified as a suitable technique to support the first 

factor (Vanwersch et al., 2016). Namely, the RePro technique is developed to support individual 

stakeholders in the systematic exploration of process improvement ideas and is proven useful in 

practice. It provides guidance in moving from the current process insights (AS-IS) to a new process 

with concrete improvement ideas (TO-BE). A first validation shows that when the RePro technique is 

applied in an opportunity centric manner, it provides a higher level of productivity, diversity, quality 

and originality compared to traditional brainstorming. Hereby, it should be noted that the participants 

who participated in the opportunity-centric usage group were a non-randomized post-hoc group. To 

support the first findings, future experiments in a controlled setting are required to ensure that the 

identified results are free of selection bias. Furthermore, it is important that users are guided to adopt 

an opportunity-centric style in order to reach the desired goals. Based on these first findings, the RePro 

seems to support R1 until R4. However, this technique does not comply to the second aspect, and 

therefore not to R5 until R9, because it is focused on one organization only. Consequently, the 

technique should be extended to incorporate the multiparty collaboration in integrated care 

pathways. For this reason, Section 4.1.2 describes and compares techniques suitable for the inclusion 

of the multiparty collaboration.   

4.1.2. The incorporation of the multiparty collaboration 
To make the RePro technique suitable for multiparty collaboration, it should be extended with a 

technique visualizing the stakeholders who collaborate in the design. Additionally, as discussed in 

chapter 3.2, there should be a focus on the value delivered to the patient. Therefore, the three well-

known service-dominant business models (SDBMs), discussed in Sections 2.2.1, 2.2.2, and 2.2.3, are 

compared to include the service concept and the multiple stakeholders. Each SDBM has its own unique 

contributions. The SDBM/R provides a more high-level service design with a focus on the network 
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centric view. Whereas, the SBMC closely follows the BMC, but additionally includes the customer and 

partner(s) perspectives. The SLBMC has an additional focus on the customer’s world and desire before 

deciding upon the value. However, the focus on the other stakeholders is still limited.  

To determine the most suitable SDBM to support the generation of process improvement ideas for an 

integrated care pathway, the models are compared based on the fifth until ninth requirements of the 

artifact. In Table 1, it is indicated whether the models meet the artifact’s requirements. 

Table 1 Comparison of the models based on the set Requirements 

Requirements extended RePro technique SDBM/R SBMC SLBMC 

R5: The artifact should support taking the value-in-use as focus 
during care pathway design and improvement generation. 

++ + + 

R6: The artifact should support the specification of the value 
delivered by each actor to achieve the value-in-use. 

++ ++ - 

R7: The artifact should support the specification of the activities 
performed by each actor to realize their value contribution. 

++ ++ - 

R8: The customer should be considered as a co-creator in the 
delivery of the value-in-use. 

++ ++ ++ 

R9: The artifact should support taking a network perspective to 
reflect the multi-party collaboration during the design. 

++ + -- 

* Degree of support provided to the Requirement is indicated with ++ (full support), + (partial support), - (limited support) and -- (no support) 

Based on the results presented above, it can be concluded that the SDBM/R is the most suitable model 

for this design, because it scores highest on all requirements. The scores for each requirement are 

explained here below. R5 focuses on taking the value-in-use as starting point for the design. As shown 

in the Table, all models focus on the value proposition obtained by the service. However, only the 

SDBM/R defines a central value-in-use to which all stakeholders contribute. The other models focus 

only on the value proposition of different point of views. Therefore, in the SDBM/R the value-in-use is 

more put in the center of the design and defines the same goal for all the stakeholders, whereas the 

other models only consider different point of views separately. For this reason, the SDBM/R is 

rewarded with ++, and the other models with +. 

Secondly, R6 and R7 focus on the specification of the value delivered and the activities performed by 

each actor to achieve the value for the customer. Again, all models consider the value contribution 

and the specification of the activities performed by both the focal organization and the customer in 

terms of key activities, interaction and co-production (SLBMC), and value proposition. However, for 

the SLBMC the specification of the value delivered and the activities performed is missing for the other 

actors. Therefore, SLBMC scores – on R6 and R7, because all organizations are evenly important in the 

design of a service, and only for part of the actors the value and activities are specified. This means 

that only limited support is provided. The SDBM/R and SBMC score ++ on this Requirement, because 

they consider all actors. As discussed, the activities performed by the customer are also included, and 

therefore they all meet R8, and therefore score they all ++ on this requirement.  

Finally, R9 focuses on the network perspective. As shown in the Table, only the SDBM/R scores ++ on 

this Requirement. The SDBM/R incorporates the network centric view by visualizing the business 

model as a radar. The SBMC, partially meets this requirement, because it represents the contribution 

of all actors, and therefore all parties in the network are considered. However, it is difficult to indicate 

the relationships between all actors (Zolnowski & Böhmann, 2014), therefore it is chosen to score 

them a +. At the other hand, the SLBMC is still mainly focused on one focal organization and has limited 

room reserved for other actors in the process. Therefore, the SLBMC scores -- on this Requirement.  
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From this analysis it can be concluded that only the SDBM/R meets all the requirements and is 

therefore chosen as input for the design.  

4.1.3. Operationalizing Service Dominant Business Model Radar 
To use the business model as input for the generation of process improvement ideas, it is important 

to identify how the business model can be operationalized (R10). During the focus groups sessions, it 

was decided to use the main technique developed for the operationalization of business models: the 

Service Dominant Business Model Operationalization Method (SDBMOM). For the operationalization, 

a service composition is composed, which is a particular set of business services. Together they 

provide the functionality to realize the value-in-use of the business services. The service composition 

at the business level gives an abstract business process, showing the elements and their ordering 

which collectively generates the value-in-use of the business model (Suratno et al., 2017). This input 

can be used during the application of the RePro framework, when the actors generate the actual ideas.  

4.2. Integration of the techniques in the design 
To support the usability of the technique, the techniques should be integrated. First, we will explain 

how the integration of the SDBM/R and RePro techniques provides systematic support for the idea 

generation phase of an integrated care pathway. This integration is explained in Section 4.2.1. To 

improve the integration, it is important to ensure that no interesting information is neglected as input 

for the generation of effective process improvement ideas (Vanwersch et al., 2013). The SDBMOM is 

already discussed in Section 4.1.3 as a technique to operationalize the SDBM/R in order to make it 

useful for the process improvement idea generation. Furthermore, additional input is required to 

consider the complete solution space in the redesign. Therefore, the additional input factors are 

described in Section 4.2.24.2.1.  

4.2.1. Integration of the SDBM/R and RePro technique 
In the newly designed technique the SDBM/R and the RePro technique are integrated in an application 

procedure. The application is started with the design of a SDBM Blueprint with the use of the SDBM/R. 

Hereby, all relevant stakeholders are identified, which are relevant for the design of the care pathway. 

It is also identified how they contribute to the value proposition to the patient. Additionally, it ensures 

that the designed care pathway considers the patients as customer to whom the proposed value-in-

use is offered. In other words, the SDBM Blueprint specifies a coherent goal upon which the 

stakeholders agree. Namely, the desired situation for the integrated care pathway is sketched in which 

they agree upon the goal. This ensures that the different stakeholders consider the same goal during 

the idea generation phase. Hereby, it is expected that the generated ideas are in line with the desired 

integrated care pathway. The RePro framework is used to provide a systematic manner for 

stakeholders to generate process improvement ideas. The application of the RePro framework is 

structured with the nominal group technique and multi-level design approach. In the nominal group 

technique, is started with an individual idea generation phase followed by discussion and voting 

(Delbecq, Van de Ven, & Gustafson, 1975). The multi-level design approach provides a feasible 

procedure to deal with a large amount of principles through an improved usability by separation of 

concerns (Patrício, Fisk, e Cunha, & Constantine, 2011). It starts with the redesign at a relatively high 

level of abstraction, subsequently moving to two lower levels.   

The SDBM/R and RePro technique are integrated with an application procedure. The procedure is a 

combination of a greenfield approach and improving the process through the redesign of the existing 

processes. With this combination, the advantages of both approaches are used. The technique starts 

with a radical greenfield approach by deciding on the desired situation without taking the current 

processes or boundaries into account. This approach encourages creative thinking (Cook, 1996). The 
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advantage of this approach is that the user can start free with the innovation without the need to take 

previous iterations into account. For the design of this desired situation, the SDBM/R is used as tool 

to support the development of a SDBM Blueprint. This SDBM Blueprint sketches the desired situation. 

Based on this desired situation, the desired high-level process model can be designed. When only the 

desired situation is considered, it is not specified how this situation can be realized. Therefore, it might 

end up with a desired situation, without actually implementing it. To ensure the implementation of 

the developed ideas, the current processes should be taken into account. This way the deviations 

between the current situation and desired situation are visualized. Based on the current situation, 

ideas are generated with the RePro framework, which focus on improving the current process in order 

to reach the desired situation. By first determining the desired situation without taking any boundaries 

into consideration the actors are encouraged to think out of the box during the generation of process 

improvement ideas. It is also important to consider the current situation, because this way they 

improve the process in a consistent, continuous iterative way (Becker & Janiesch, 2008).  

4.2.2. Input factors  
In addition to the operationalization of the SDBM/R it is important to identify an overall picture of the 

input options in order to prevent the neglection of interesting information which can be used during 

the generation of effective process improvement ideas. Vanwersch et al. (2013) identified five input 

categories which could be considered: 

1. Redesign requirements: the redesign objectives which need to be achieved in terms of the 

process output goals and/or stakeholder / patient needs. 

2. Redesign limitations: explains the factor restricting the solution space (constraints) or 

influence it (risks). 

3. AS-IS process specification: gives a description of the current process, e.g. process model. 

4. Process weaknesses: identify the redesign priorities in terms of process output measures 

and/or problem investigations. 

5. Redesign catalysts: gives inspiration for the creation of effective process alternatives, e.g. 

benchmark process insights and technology developments. 

The options corresponding to the different categories are summarized in Appendix C.  

4.3. Adaptions to the current techniques 
The third step to develop the final design is the adaption of the current techniques. First, some minor 

changes are made to the SDBM/R, which are elaborated in Section 4.3.1. Secondly, Section 4.3.2 

describes that addition of options within the redesign requirements (one of the input factors) to 

increase the focus on the TO-BE situation. Thirdly, the SDBMOM is adapted to make it more useful for 

this design. This is elaborated in Section 4.3.3. Finally, the RePro technique is focused on one 

organization only. To make it suitable for idea generation in a multiparty collaboration, the technique 

is slightly adapted. These decisions are elaborated in Section 4.3.4.  

4.3.1. Adaptions to the SDBM/R 
In a business setting, a SDBM/R is developed for each customer group, where all stakeholders in the 

SDBM/R collaborate in that specific service. In a healthcare setting, a deterministic customer value 

characterization or a fixed/crisp customer-value mapping is not possible since the customer profile 

may change in the service process, thus is fuzzy. However, in a healthcare setting it is possible to define 

some value-patient profiles and match them to several service stages. These patient profiles can be 

incorporated in one SDBM/R instead of multiple SDBM/R for each service stage. To incorporate the 

multiple stages, some minor changes in the SDBM/R are required. Namely, the changes should enable 
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the possibility to develop one SDBM/R, which recognizes the different stages of the patient treatment. 

Hereby, it is important to identify a way to visualize the different stages within the SDBM/R. Therefore, 

for each actor it is identified to which stage they belong. In the SDBM/R, the value-in-use in a profile 

is encapsulated in the value-in-use in the following stage. This indicates that the model expands when 

moving to the next stage, and thus incorporates the previous stages. Patients in all stages start with 

the treatment provided in stage 1 and might get additional treatment from later stages in case they 

require it. Thus, actors participating in the first stage, participate in all stages.  In stage 1, patients are 

treated with non-severe problems. As the severity increases, and additional participants are required, 

patients move to the next stage. In this adapted design, it is important that both the customer, and 

Focal Organization are part of stage 1, such that they participate in all stages. In Figure 9, an example 

is given of the extension of the SDBM/R with three stages. However, this could be an arbitrary number.  

 

Figure 9 Adaptions to SDBM/R 

4.3.2. Adaptions to the input factors 
The input used for the generation of process improvement ideas are the input factors identified by 

Vanwersch et al. (2013), the SDBM/R and the SDBMOM. The SDBM/R and SDBMOM are added to 

describe the goal on which all stakeholders agree. When this is not specified explicitly, each 

stakeholder generates ideas based on his viewpoint only. This might lead to a wide variety of ideas, 

which do not contribute to a coherent goal. Therefore, to enable the specification of a coherent goal, 

the SDBM/R and SDBMOM should be part of the the input factors. They describe a more high level 

overview of the service they want to deliver, and the corresponding high level process. The SDBM/R 

and SDBMOM are included in one of the input factors, the redesign requirements. This is decided, 

because they describe the redesign objectives of the designed process. The additions are defined as 

follows: 

1. Desired service: The desired service describes the responsible stakeholders in the service, and 

the value-in-use they want to deliver to the patient with this service. 

2. TO-BE process model: model that provides a graphical high-level representation of the TO-BE 

process. Here, the parties collaborating with each other, and high-level activities are shown. 
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4.3.3. Adaptions to the SDBMOM technique 
The SDBMOM is used to operationalize the SDBM/R to improve the usability during the process 

improvement idea generation. For the purpose of the technique, it is mainly important to identify the 

moments where actors are interacting with each other. Furthermore, for each actor it is important to 

know which activities to perform in their part of the service. It is therefore chosen to only provide all 

actors with the high-level overall overview of the process model, which include high-level activities 

and interaction (i.e., message exchanges) between actors. The definition of lower-level process 

specifications with detailed activities is only given to the specific parties. This approach is also aligned 

with a number of process improvement methods proposed in the literature (Fleischmann, Schmidt, 

Stary, Obermeier, & Börger, 2012; Türetken & Demirors, 2013; van den Hurk, Turetken, & van Moll, 

2015). The high-level overall overview of the process is designed with the first two steps of the 

SDBMOM approach to get an overview of their tasks in the process and when they need to collaborate 

with other organizations. In the flow developed by the first two steps, the responsible stakeholders 

and connections between the stakeholders of each step are indicated. Furthermore, the exchanged 

messages are indicated for each activity. Step 3 of the SDBMOM approach is not integrated in this 

technique, because this will give a too complex process model. For example, the general practitioner 

does not need to know the exact treatment process in the hospital by the specialist and vice versa. 

4.3.4. Adaptions to the RePro framework 
The RePro technique is focused on one organization, and the application is therefore adapted to make 

it suitable for multiple organizations. The first adaption corresponds to the application procedure of 

the service concept. Before the individual generation of process improvement ideas with the RePro 

framework, the service concept consisting of the first two categories, customers and external 

environment, is already considered in the SDBM/R on a higher level. During the design session of the 

SDBM/R these aspects are considered to ensure a high level agreement on the service concept. In the 

individual idea generation phase these are adapted on a more detailed level. 

Furthermore, it should be considered how multiple organizations can be considered by the RePro 

technique. Namely, the current procedure of the RePro technique is focused on the generation of 

process improvement ideas for the process within their own organization. Therefore, to make it more 

applicable for usage in an integrated care pathway, the RePro principles should be reconsidered. The 

analysis of the RePro principles revealed that for each principle it is possible to consider the complete 

network and their own organization as well. This means that only the application procedure needs to 

be extended. During the application, the stakeholder should consider each principle first for all 

stakeholders on a higher process level, followed by a detailed consideration of its own process.  

To structure the designed improvement ideas a division is made between the improvement ideas for 

their own organization and for the network. A template (Table 2) is delivered to the participants in 

which they have to state their design decisions. For each principle, the actor can develop multiple 

ideas and state the corresponding actor(s). It is important to state the principle in the template to 

ensure that all principles are considered. This is important, because the results improve when the 

stakeholders generate the improvement ideas in a structured manner. 

Table 2 Partial example of Template of RePro framework 
Improvement direction Improvement ideas Within own process (O) or chain (C) 

A. Category customers 

1. Control relocation   

2. Control reduction   

3. Integration   

B. Category External Environment 

4. Trusted party   

5. Outsourcing   
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4.4. Summary design decisions 
In this Chapter, the design decisions are explained. First, the RePro technique, SDBM/R, and the 

SDBMOM are identified as relevant input for the design of the extended RePro technique for 

integrated care pathways. Secondly, the integration of the techniques is explained, and it is explained 

how they are further integrated with the use of the input factors identified by Vanwersch et al. (2013). 

Finally, some adaptions are made to include the dynamic patient types in the SDBM/R, include the TO-

BE process model and the SDBM/R in the redesign requirements of the input factors, adapt the 

SDBMOM technique for this goal and to adapt the RePro framework to make is suitable for multiparty 

collaboration. Based on these decisions the final design of the extended RePro technique for 

integrated care pathways is developed and described in Chapter 5.  
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5. The extended RePro technique for integrated care 
pathways 

In this chapter, we present the final version of the extended RePro technique for integrated care 

pathways resulting from the focus group meetings. This technique provides support to healthcare 

practitioners during the generation of process improvement ideas for an integrated care pathway. 

This is important, because redesigning care processes is challenging, and therefore process 

improvement ideas should be generated in a structured, systematic manner (Vanwersch et al., 2016). 

The extended RePro technique for integrated care pathways is supported by an application procedure, 

which describes how the technique can be effectively used to generate process improvement ideas. 

In Section 5.1 the elements of the technique are explained, followed by an explanation of the 

application procedure in Section 5.2. 

5.1. The elements of the technique 
The extended RePro technique for integrated care pathways is developed by the integration of several 

previously developed (slightly adapted) techniques: the RePro technique, the SDBM/R and SDBMOM. 

The RePro technique, discussed in Section 2.1, is identified as a technique supporting the generation 

of process improvement ideas in a structured way, but lacks the incorporation of multiple 

organizations. Therefore, the SDBM/R, discussed in Chapter 2.2.1, is incorporated in the design to 

enable the consideration of multiple organizations. During the design, an application procedure is 

developed, which integrates the SDBM/R and the RePro technique using the SDBMOM. To give a clear 

understanding of all the frameworks integrated in the extended RePro technique for integrated care 

pathways, the SDBM/R, the RePro framework and the RePro principles are explained in this section.  

5.1.1. SDBM/R 
The SDBM/R is a visual radar representing a Service-Dominant Business Model. The business model 

defines the concrete value-in-use for a customer segment. When designing the business model for a 

specific customer segment it is important to consider that all parties collaborate in a way such that 

they have clear interest in the business model (Turetken et al., 2018).  

 

Figure 10 SDBM/R (Turetken et al., 2018) with stage recognition 

Figure 10 represents the SDBM/R with stage recognition with at its center the co-created value-in-use. 

The co-created value-in-use represents the value of the solution for a customer. The value-in-use is 

surrounded by four concentric layers. In the first concentric layer the actor value proposition is 
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visualized, which represents the part of the central value-in-use contributed by a single actor in the 

network. In the second concentric layer, the actor-coproduction activity defines the activities each 

actor is performing in the network to achieve the cocreation of value. In the third concentric layer, 

actor cost/benefits, the financial and nonfinancial expenses and gains of the actors are identified. The 

outside layer represents the actors of the business model. A division is made between the customer, 

focal organization and core and enriching partners. The focal organization often initiates the set-up of 

the business model and is an active participant in the solution. The customer is always part of the co-

creation. The core partner actively contributes to the essentials of the solution, whereas the enriching 

partner enhances the solutions added value-in-use. The radar is presented in the form of a radar, 

which supports the consideration of a network perspective. As an addition, several stages are 

recognized, where each stage represents the stakeholders required in treating patients with a certain 

severity level. Hereby, it is important to note that each stage, incorporates its previous stages. 

5.1.2. RePro framework 
The RePro framework, which is part of the RePro technique developed by Vanwersch et al. (2016), 

describes the principles which should be considered during the generation of process improvement 

ideas. For this design is chosen to represent the flows followed in the developed technique. During 

the idea generation, individuals need to generate process improvement ideas based on 46 RePro 

principles. These are structured in three levels, which are divided in one or multiple categories. The 

levels should be considered consecutively, but it can be applied as an iterative process.  

 

Figure 11 the RePro framework (Vanwersch et al., 2016) 

The RePro framework, shown in Figure 11, consists of nine categories, each consisting of one or 

multiple RePro principles. 

- External environment: discussing collaboration and communication with the third parties; 

- Customers: focus on improved contact with the customers; 

- Tasks: consider the tasks which are part of the process; 

- Task order and timing: address the order of task execution and the more detailed timing of 

this task execution; 

- Human resources: consider the number and type of available human resources and how they 

are allocated to the tasks; 

- Facilities, equipment, and material: focus on the number and type of available facilities, 

equipment, and material and how these resources are allocated to the tasks; 

- Information: address how information is used or created; 

- Information and communication technology: consider how the information and 

communication technology is used; 
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- Physical lay-out; focus on the physical arrangement of the process. 

5.1.3. The RePro principles 
The nine categories of the RePro framework discussed in the previous section consist each of one or 

multiple RePro principles, which should be considered by the participants. The names and definitions 

of the RePro principles are shown in Table 3 (Vanwersch et al., 2016).  

Table 3 the RePro principles (Vanwersch et al., 2016) 

Name principle Definition 

Category customers 

1. Control relocation Move controls towards the customers (patients) 

2. Contact reduction Reduce the number of contact with customers (patients) and third parties 

3. Integration Consider the integration with a process of the customer (patient) or a supplier 

Category External Environment 

4. Trusted party Instead of determining information oneself, use results of a trusted party 

5. Outsourcing Consider outsourcing a process as a whole of parts of it 

Category Tasks 

6. Order types Determine whether tasks are related to the same type of order (patient group) and, if 
necessary, distinguish new processes 

7. Task elimination Eliminate unnecessary tasks from the process 

8. Prior counteraction Add tasks to prevent the occurrence of an undesirable situation or to reduce its impact 

9. Prior action Perform tasks before they need to be executed, or add tasks to smooth the execution of 
remaining tasks in the process 

10. Task differentiation Consider the division of general task into two or more dedicated tasks or consider the 
integration of two or more dedicated tasks into one general task 

11. Task composition Combine small tasks into composite tasks and divide large tasks into workable smaller tasks 

Category Task order and timing 

12. Order-based work Consider removing batch-processing and periodic activities from the process 

13. Periodic action Consider making an action periodic or changing the periodicity of an already recurrent action 

14. Process-status-dependent 
adjustments 

Introduce possibilities for adjusting the process dependent on the status of the process 

15. Resequencing Move tasks to more appropriate places 

16. Knock-out Order knock-outs in an increasing order of effort and in a decreasing order of termination 
probability 

17. Parallelism Consider whether tasks may be executed in parallel 

18. Exception  Design process for typical order (patients) and isolate exceptional orders (patients) from 
normal flow 

Category Human resources 

19. Order assignment Let workers perform as many steps as possible for single orders (patients) 

20. Customer teams Consider assigning teams out of different departmental workers that will take care of the 
complete handling of specific sorts of orders (patients) 

21. Case manager Appoint one person as responsible for the handling of an order (a patient), the case manager 

22. Forward-looking 
assignment 

Assign human resources in such a way that maximal flexibility is preserved for the near future 

23. Geographic centralization Arrange (technological) support to enable effective collaboration between geographically 
dispersed human resources 

24. Split responsibilities Avoid assignment of task responsibilities to people from different functional units 

25. Numerical involvement Minimize the number of departments, groups and persons involved in the process 

26. Resource adjustment (HR) Consider changing the number of human resources 

27. Specialist-generalist (HR) Consider to make human resources mode specialized or more generalist 

28. Empower Give workers most of the decision-making authority and reduce middle management 

29. Substitution (HR) Consider replacing expensive human resources with less expensive ones when human 
resources are overqualified for tasks to be executed and consider replacing poorly-performing 
human resources with more expensive and more qualified ones in order to improve process 
performance 

Category Facilities, equipment, and material 

30. Forward-looking 
assignment (NHR) 

Assign non-human resources in such a way that maximal flexibility is preserved for the near 
future 

31. Buffering (NHR) Consider to buffer equipment and material 

32. Resource adjustment 
(NHR) 

Consider changing the number of non-human resources 

33. Specialist-generalist (NHR) Consider to replace non-human resources with more specialized or more generic-equipped 
ones 

34. Substitution (NHR) Consider replacing expensive non-human resources with less expensive one when non-human 
resources are over-equipped for the tasks to be executed and consider replacing under-
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equipped non-human resources with more expensive and more equipped ones in order to 
improve process performance 

35. Copying Consider to use inexpensive copies of non-human resources instead of expensive original ones 

36. Sustainable use Consider to make use of material with reusable, dissolving, or evaporating characteristics 

Category Information 

37. Control addition Check the completeness and correctness of incoming materials and check the output before it 
is sent to customers 

38. Interfacing Consider a standardized interface for information transfers 

39. Prior storage Instead of requesting information from an external source, store this information in advance 
by subscribing to updates 

40. Feedback Consider introducing feedback 

41. Information provision Provide the customer with information about what is going to happen and related reasons 

Category Information and communication technology 

42. Task automation Consider automating tasks 

43. Integral technology Try to elevate physical constraints in a process by applying new information and 
communication technology 

44. Reconstruction Consider reconstructing the physical lay-out 

45. Flexible spatial 
arrangement 

Make the spatial arrangement flexible 

46. Lay-out shortcuts Consider creating a lay-out shortcut 

 

5.2. The application procedure of the extended RePro technique for 
integrated care pathways 

The application of the technique is supported by an application procedure which guides the 

stakeholders in applying the different parts of the technique. The application procedure consists of 

four main steps. In the first step, there is started with the identification of the patient and the 

corresponding main actors. Step 2 of the application is focused on developing a SDBM Blueprint with 

the use of the SDBM/R. The SDBM/R identifies the value they want to deliver to the customer, and 

the contribution of each individual stakeholder to this value. The SDBM Blueprint is developed with a 

radical greenfield approach by deciding on the desired situation without taking the current process or 

boundaries into account (Cook, 1996). The advantage of this approach is that the user can start free 

with the innovation without the need to take previous iterations into account. In the third step, several 

input factors are analyzed which provide input for the generation of process improvement ideas. One 

of these aspects is the high-level process model. To obtain this high level-process model the SDBMOM 

is applied to translate the SDBM Blueprint to a high-level process model of the service composition. 

The combination of the SDBM Blueprint, the high-level activities, and additional input factors provide 

input for step 4: the generation of ideas. Multiple persons from each stakeholder group generate ideas 

with the RePro framework, which focuses on improving the current process to reach the desired 

situation. The RePro framework starts with the redesign at a relatively high level of abstraction, 

subsequently moving to two lower levels. At the end, all ideas are discussed and a sub-list of prioritized 

ideas is obtained. In Figure 12, the complete technique is shown. It describes the different steps taken 

within the technique. Additionally, for each step the required input and output is described.   
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Figure 12 The extended RePro technique for integrated care pathways 

As shown in Figure 12, the procedure of the technique consists of four main steps. Each of these steps 

consists of multiple sub steps. All steps are explained here below: 

1. Identify relevant stakeholders and introduce procedure: before the technique can be applied a 

patient group under study should be identified, along with the main stakeholders. This way the 

relevant actors can be invited to participate during the procedure to ensure the consideration of 

all viewpoints during the design. 

1a. Identify patient group: specify the patients group, which is considered in the procedure. 

It is important to specify a specific group to provide a focus for the development of the 

integrated care pathway. 

1b. Identify main stakeholder groups for this patients group: identify the main stakeholder 

groups responsible for treatment of this patient group with the use of expert knowledge 

and/or known guidelines for the disease.  

1c. Invite multiple actors per stakeholder group: to ensure the consideration of all the aspects 

during the application of the technique for each main stakeholder group at least one actor 

should participate. Otherwise, viewpoints from these stakeholder groups might be 

neglected.  

1d. Introduce procedure: The facilitator welcomes all actors and explains the objective and 

procedures of the meetings.   

2. Develop the SDBM Blueprint: the SDBM Blueprint provides a high level overview of the service 

delivered to the patient and the stakeholders participating to deliver this value. Based on this 

Blueprint the process improvement ideas can be furthers concretized.  

2a. Organize multiple SDBM workshops: Divide all actors over multiple groups, and invite 

them for a workshop session to design different version of the SDBM Blueprint. 

2b. Explain the SDBM/R: Explain the different aspects of the SDBM/R to ensure the right 

application of the SDBM/R 
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2c. Develop a SDBM Blueprint using SDBM/R: Each group fills in a first version of the SDBM/R 

based on the five steps given below. It is important to apply these steps in an iterative 

process, because design decisions might influence decisions made in earlier steps. 

Furthermore, these sessions should be guided by someone who thoroughly understands 

the SDBM/R (Santonen & Julin, 2018).  

i. Identify the co-created value-in-use and targeted customer. Hereby, it is 

important to state that the targeted customer also contributes to the value-in-

use creation. 

ii. Start with the description of the customer experience. The customer experience 

offers a brief description for the high-level operation of the business model. 

iii. Determine components of value-in-use and associated actors. Hereby, it is 

recommended to only consider the core partners to ensure the reflection of the 

essence of the service delivered. 

iv. Determine costs and benefits for each actor. These costs and benefits can be both 

financial and non-financial in nature. The sum of costs and benefits should be 

positive for the global perspective and each actor. 

v. Determine high-level activities. These activities realize the actor-value proposition 

of each actor. The activities are part of the customer experience and can become 

part of the business model which is executed by the actors from the network.  

For the determination of the first version of the SDBM/R a “greenfield” approach is used 

to design their desired situation without the consideration of boundaries. Furthermore, 

the SDBM/R should be designed without consultation with the other group(s). 

2d. Understand the different SDBM Blueprints: Based on the first versions of the SDBM 

Blueprints, the facilitator should complete the radars whenever necessary and share the 

results with all actors. Each actor should check the other design(s), and should get time to 

understand them. 

2e. Discuss all versions and develop one final SDBM Blueprint: In the second session, all actors 

should participate to discuss the different versions of the SDBM Blueprints. Based on this 

discussion one SDBM Blueprint is developed which is used for further development. 

Hereby, it is important to state in which stages all actors are participating.  

2f. Validate the SDBM Blueprint with relevant stakeholders: Before moving to the next phase, 

it is important to validate the SDBM Blueprint. Therefore, the principles in the service 

concept of the RePro technique should be discussed to refine the SDBM Blueprint and to 

reach high level consensus on the service concept. The facilitator shares the final SDBM 

Blueprint with all stakeholders/actors, and asks them to validate and approve the final 

Blueprint design. 

3. Collect additional input for the idea generation phase: Prior to the generation of process 

improvement ideas, the input should be analyzed to prevent the neglection of relevant data. 

Hereby, the five extended input factors of Vanwersch et al. (2013) are considered. A complete list 

of options is given in Appendix C. It is not necessary to consider all aspects and therefore for every 

application, the relevant input factors should be determined.  

3a. Analyze the redesign requirements: The redesign requirements delineate the redesign 

objectives which need to be achieved. Hereby, the process output goals and actor / patient 

needs are often considered. These redesign requirements can be obtained through 

interviews with actors and the designed SDBM Blueprint. Furthermore, the desired 

situation should be visualized with the output of the SDBM Blueprint and the 

operationalization of this model. In this step, a high level process model of the complete 
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process should be designed. The high level process model of the complete process shows 

how the patients flow through the system. Based on this process, the connections between 

the different actors are easier to identify. This process is designed based on the high level 

activities and connections identified in the SDBM Blueprint. The high level process model 

is developed in the form of a choreography, with the application of the following two steps: 

i. Define Customer-Service Interactions: Develop a choreography diagram capturing 

the Actor-Customer activities and interactions. This diagram is developed in a 

structured manner with the use of the SDBM Blueprint (actors, co-production 

activities), and the Customer Experience to model the Actor-Customer 

interactions. Based on the Customer Experience an itemized representation of the 

process is defined matching the co-production activities. The structure is 

represented in a table, which states the Customer Experience Statement, 

Customer Activity, Actor-Customer Interaction, and the message exchanged 

between the actors. Then, the choreography is designed, based on this input and 

the customer actions sequence. 

ii. Define Actor-Actor interactions: Develop a choreography diagram representing 

the sequence of activities of all actors involved in the business model. Here, the 

choreography from the first step is extended with the Actor-Actor interactions to 

develop a choreography consisting of the complete set of interactions. This 

development is based on the SDBM Blueprint’s co-production activities, which 

provide insight in all the actor interactions. First, the co-production activities are 

mapped to the interactions in terms of Actor-Actor message exchanged and 

Actor-Actor interaction. These are both connected to a customer action. When all 

the Actor-Actor interactions are mapped, the choreography is extended based on 

these interactions. 

3b. Analyze the redesign limitations: The redesign limitations outline the factors restricting 

the solution space, such as the constraints and risks. These redesign limitations can be 

obtained through interviews.  

3c. Analyze the AS-IS process specification: The description of  the current process for each 

individual organization should be given in detail in the form of a process model or textual 

process description. This way, the actors are enabled to improve their own process in 

more detail. Therefore, this input should be considered for the design of every integrated 

care pathway. 

3d. Analyze the process weaknesses: The process weaknesses identify the redesign priorities. 

Within the process weaknesses, the process output measures, and the problem 

investigation are often analyzed. The process output measures can be determined 

through analysis of the current process and interviews with the process actors.  

3e. Analyze the redesign catalysts: The redesign catalysts provide inspiration for the creation 

of effective alternatives, catalysts could be identified via the analysis of medical guidelines 

and benchmark process insights.  

4. Generate and rank process improvement ideas: in this step the concrete process improvement 

ideas are generated, based on the input collected in the previous steps. 

4a. Explain RePro framework: To ensure a proper application of the RePro framework, 

guidelines should be given on how to apply this technique. This explanation can be in the 

form of written text, personal sessions or a session with all actors.  

4b. Generate ideas individually: All actors generate their own process improvement ideas 

using the RePro framework. During this phase, the participants should not consult other 
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participants or share their ideas with them. However, during this phase explanation can 

be requested from the facilitator when the principles are not clear to the actors. For each 

principle, they first need to consider the overall process with all actors, thereafter 

zooming in to the process of their own organization. For each principle, it is important to 

consider the input collected in the previous stage. A template is provide, which states all 

the principles and enables the actors to specify the corresponding organization.  

4c. Share ideas: All participants are invited to share their ideas, and the facilitator records 

each idea. This could be done in a session with all the actors or via mail. When conducted 

in a workshop setting, all participants share their ideas and they get time to write down 

new ideas which might arise from the ideas from the other participants. Another option 

is that the facilitator obtains all the ideas via mail, and notes down all the results. 

Afterwards, he/she shares those results and asks the stakeholders to write down 

additional ideas which arise from the ideas from the other participants.  

4d. Discussion of ideas: All participants get the time to ask more details about ideas of others 

which are not clear to them. During this phase, there is also the opportunity to generate 

new ideas. It is important to have all participants in the session, such that each individual 

has the opportunity to ask questions about other ideas, and new ideas can be developed 

based on discussion with the other stakeholders. 

4e. Voting and ranking of ideas: The ideas in the final list are prioritized by the participants 

with the use of a voting and ranking procedure (Delbecq et al., 1975). Each participant 

ranks the most important ideas. Individuals are able to accurately rank seven (± 2) items, 

therefore they need to rank 5 to 9 ideas. The most important idea gets the highest 

number, descending to 1. The remaining ideas do not get a score. All the rankings of the 

participants are collected, and a prioritized list is developed.  

When the participants completed all steps, they developed the SDBM Blueprint and the prioritized 

and complete list of improvement opportunities. These outputs give support for the development of 

the integrated care process. Namely, the SDBM Blueprint gives a high level overview of the service 

which should be delivered and which participants are participating for this means. The prioritized list 

of improvement opportunities gives concrete guidelines for the improvement of the process.   
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6. Application: Using the extended RePro technique on 
the case of knee osteoarthritis patients 

To evaluate the technique, it is applied to a case study of knee osteoarthritis patients at a hospital in 

the South of the Netherlands. This chapter describes the application of the technique, which is divided 

in four steps. First, Section 6.1 describes the considered patient group and who are the main actors in 

this process.  Then, the sessions to develop the SDBM Blueprints are discussed in Section 6.2. Next, 

Section 6.3 describes how the information regarding the process under study is collected based on 

the SDBM Blueprint, process analysis and conducted interviews. Finally, the procedure of identifying 

the final list of process improvement ideas and the prioritized list is elaborated in Section 6.4.  

6.1. Step 1: Identify the relevant stakeholders and introduce 
procedure 

The research is executed in cooperation with an academic hospital in the south of the Netherlands. In 

this case study the patients with knee osteoarthritis are taken into account. In knee osteoarthritis, the 

cartilage in the knee joint gradually wears away. As the cartilage wears away, it becomes frayed and 

rough, and the protective space between the bones decreases. This can result in bone rubbing on 

bone, and produce painful bone spurs (Arthritis Foundation, n.d.). The hospital wants to improve the 

collaboration between the main actors in the treatment: the hospital, the general practitioners,  and 

physiotherapists. Furthermore, they want to identify possible additional unrecognized partners. 

Currently, most providers are optimizing their own process, but there is limited collaboration between 

the different parties. To counter this, the objective is to provide a more coherent service to the knee 

osteoarthritis patients to increase the efficiency of the treatment. For this reason, they want to 

develop an integrated care pathway for patients with knee osteoarthritis.  

As discussed, this study focuses on the identification of the relevant stakeholders and the generation 

of process improvement ideas for this means. To ensure that the requirements from all main 

stakeholders are considered, a multidisciplinary group is invited to participate in the application. All 

participants are shown in Table 4. Interviews are held with these actors to explain the procedure of 

the technique. 

Table 4 Participants case study knee osteoarthritis 

 Completely participated in study Partially participated in study 

General practitioner 1 2 

Physiotherapist 3 2 

Hospital physiotherapist 1 2 

Orthopedic specialist 2 1 

Patient 0 4 

Nurse 0 2 

Planner consultations 0 1 

6.2. Step 2: Develop the SDBM Blueprint 
In the second step of the technique, a SDBM Blueprint is designed with the use of the SDBM/R. In this 

section, this final SDBM Blueprint is explained. This SDBM Blueprint is developed in multiple phases. 

First, the hospital, general practitioners and physiotherapists are invited to one of the SDBM 

workshops. These workshops are started with a short explanation of the SDBM/R in order to support 

the correct use. In each workshop, the different stakeholder groups develop one or more versions of 
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the SDBM Blueprint based on their idea of the ideal care pathway. This resulted in five SDBM 

Blueprints, which are visualized in Appendix D. These SDBM Blueprints are compared and during a 

session with all the stakeholders one final SDBM Blueprint is developed and validated.  

Figure 13 visualizes the completed SDBM Blueprint for the knee osteoarthritis patients. This SDBM 

Blueprint is focused on providing a coherent service to the customer by improving the collaboration 

between the different actors. At the center of the circle the value-in-use is visualized. The value-in-

use focuses on a quicker pain reduction with minimal physical limitations and an achievable and 

desirable quality of life. This value-in-use improves the patient’s experience of the care service. To 

obtain the value-in-use, the different stakeholders are identified. All stakeholders have a specific role 

in the service delivery. For example, the general practitioner is defined as the focal actor, which means 

that he is orchestrating the treatment. This indicates that he/she is the direct contact point for the 

patients, and supports the patient during the complete treatment.  

Next to the value-in-use, the value proposition of each actor is specified. This value proposition 

ensures that the value-in-use is obtained by the participating actors. Hereby, it is identified that it is 

important to clearly specify the responsibilities of each party in order to better coordinate the 

treatment. For this means, it is important that the patients and their environment are aware of their 

responsibilities. Additionally, it needs to be specified when to contact the different stakeholders in 

order to make the treatment as efficient as possible. Besides, the treatment specific responsibilities, 

it important to deliver right and high-quality care. Therefore, the medical specialist is made 

responsible for the delivery of state of the art knowledge in the integrated care process to ensure that 

everyone is aware of their responsibilities and has the right knowledge to treat the patient.  

In the next layer, the high-level activities for each actor are defined. For example, the physiotherapist 

is responsible for the development and execution of a treatment plan. This can be both in a 

conservative setting or after the surgery (the revalidation). It is also identified that the physiotherapist 

should advice and coach the patient in executing the treatment plan, and to change their way of life. 

Finally, they should identify possible problems in behavior change, such that they can support the 

patients, and possibly request help from other actors.  

In the fourth ring, the costs and benefits are specified. All actors, who treat the patient benefit from a 

more efficient treatment. For example, they have more satisfied patients and know more about how 

to treat the patient. One cost incurred with this SDBM Blueprint, is that time should be invested to 

increase the knowledge and adapt their way of working.    

Finally, there are several stages recognized in the treatment, where each stage represents one  

severity level of knee osteoarthritis. In the first stage are the patients with the least severity. For these 

patients, treatment from only the general practitioner is sufficient. In the second phase, the 

physiotherapist and/or halve line support the patient in training the knee, and in the third and final 

phase, advanced treatment is provided by the orthopedic specialist, practitioners (Academic) Hospital 

and the instrument maker in the form of a surgery. Hereby, it is important to note that the stage 3 

incorporates stage 1 and 2.  
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Figure 13 SDBM/R for efficient treatment of knee osteoarthritis patients  

As discussed, multiple variants of the SDBM Blueprint are developed in multiple sessions. In these 

SDBM Blueprints additional enriching parties are identified. In the final SDBM Blueprint, only the 

stakeholders that are directly participating in one of the stages of the process are considered. The 

secondary stakeholders are summarized below, and might be considered in a later stage of the process 

development.  

General practitioners with a special interest in osteoarthritis (kaderhuisarts) might support the other 

general practitioners with their higher expertise in treatment or diagnostics at the city clinic. Support 

employees at the general practitioner’s site should support general practitioners in executing their 

role efficiently. They can play an important role in the coordination of the patient. With the increased 

osteoarthritis demand it could be considered to hire a dedicated support role for osteoarthritis 

patients who is responsible for the patient contact and communication. The supplement maker can 

contribute in providing the right information to make the patient aware of different treatment 

options. Currently, many patients try some medication before going to the specialist. For this reason, 

it is important to provide them with the right information in an early stage. In addition, the media can 

support the treatment through the right information provision to the patient. A care insurance can 

support this model by guaranteeing care accessibility through provision of right care packages. Finally, 

the company doctor can play an important role, when the knee osteoarthritis patients are still active 

as employee. In this model, they can have an important contribution in supporting the employees 

during their daily work. 

6.3. Step 3: Collect additional input for the idea generation phase  
The third step of the application procedure is the collection of input to ensure the consideration of all 

relevant aspects during the generation of process improvement ideas. In this study we consider four 

out of five input categories discussed in the design: the redesign requirements, AS-IS process 
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specification, process weaknesses, and redesign catalysts. Therefore, step 3b is not considered in the 

case study. From each input category only the most often used method options are considered.  

6.3.1. Analyze redesign requirements (3a) 
For the redesign requirements we consider the process output goals, the stakeholder / patient needs, 

the TO-BE high level service, and the desired situation. The first three are discussed in the upcoming 

sections. The desired situation is already discussed in Section 6.2 through the explanation of the SDBM 

Blueprint. 

6.3.1.1. Process output goals  
The process output goals are defined as the desired end results of the redesign in terms of the process 

performance dimensions (Vanwersch et al., 2013). These process output goals are obtained through 

interviews with stakeholders, and analysis of the current process. During the interviews, stakeholders 

get the opportunity to elaborate their perspective on the ideal integrated treatment for knee 

osteoarthritis patients. The main process output goal identified is the waiting time of the patients. 

There are a number of crucial moments in the process, which need to be considered. In Table 5, the 

desired waiting times as mentioned by the interviewees are stated. 

Table 5 Waiting time output goals 

Treatment activity Desired waiting time Current waiting time 

First consult at city clinic 1 week 4 weeks 

First consult at hospital 1 week 5 weeks 

MRI after consult 1 week 2 weeks 

Consult after MRI 1 week 2 weeks 

Surgery 8 weeks 25 weeks 

 

A second output goal is to reduce the patients entering the hospital. The city clinic offers the potential 

to reduce the number of patients entering the hospital, where the medical specialist can treat the 

patients at a less expensive site. A previous process analysis revealed 5 clusters with its own treatment 

path. These clusters are analyzed and the potential for treatment in the city clinic is stated (Canjels, 

2019a). Table 6 shows the results of this study. Hereby, it is revealed that 61.7% of the patients can 

be treated at the city clinic, where currently only 9.4% is treated at the city clinic. Therefore, there is 

a large potential to reduce the hospital admissions.  

Table 6 Potential treatment in city clinic 

 Currently at 
hospital 

Currently at 
city clinic 

Potential for 
hospital  

Potential for 
city clinic 

Cluster 1 (consult city clinic) 0 151 0 151 

Cluster 2 (consult hospital) 163 0 0 163 

Cluster 3 (X-Ray knee + consult hospital) 198 0 0 198 

Cluster 4 (conservative treatment path) 891 0 407 484 

Cluster 5 (patients with surgery) 210 0 210 0 

Total 1462 151 617 996 

 

6.3.1.2. Stakeholder / patient needs 
Besides the process output goals, the stakeholder / patient needs are analyzed with the use of the 

SDBM/R or through interviews with patients. The radar reveals the value that should be delivered by 

the process. Hereby, is identified that the patient should be treated in a faster way, such that the pain 

is reduced and they have limited movement restrictions. Hereby, striving for a realizable and desirable 

quality of life. 
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Furthermore, during the interviews with patients it was identified that they are in general satisfied 

with the process, however the waiting times are too long, both for the consults and the surgery. From 

this it is concluded that the customer demands a smooth process with shorter waiting times.  

6.3.1.3. The TO-BE process model of the complete care service 
The last redesign requirement considered is the TO-BE process model of the complete care service on 

a high level. This TO-BE process model is added to give a complete overview of the care service to be 

offered to the patient. The high level process model of the care pathway is obtained through the 

operationalization of the SDBM. With this application, one process model is developed, shown in 

Figure 14, representing the three stages in the SDBM Blueprint.  

In stage 1, the patient is completely treated by the general practitioner. A patient enters with an 

appointment at the general practitioner’s site, after setting a structured diagnosis, the general 

practitioner decides that he can treat the patient by himself or the patient can continue without 

treatment by the provision of guidelines to the patient. During this treatment the general practitioner 

provides advice to the patient and its environment. In the second stage, the general practitioner again 

diagnoses the patient. Here, he/she decided that the patient needs to be referred to the halve line 

and/or physiotherapist to motivate the patient to move or to help them set up a changed way of life. 

The physiotherapist is specialized in giving the right movement advice, which makes it easier for the 

patient to go back to a normal life style. In the third and final stage, the patient is referred to city clinic 

by the general practitioner. At the city clinic, the orthopedic specialist researches the patient and 

decides on his treatment plan. When a conservative treatment is sufficient, the patient is referred 

back to the general practitioner, physiotherapist of the halve line. When a surgery is required, the 

follow up treatment is done in the hospital. During the surgery preparation, the patient might go to 

the physiotherapist to prepare for a surgery. This preparation is done to improve the recovery after 

the surgery. Additionally, they need to go to the instrument maker to pick up their crutches. After 

surgery, the patient will follow a revalidation program at a physiotherapist, possibly supported by the 

halve line. 
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Figure 14 TO-BE process for knee osteoarthritis patients with all phases
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6.3.2. Analyze the AS-IS process specification (3c) 
For the process design, we look at the AS-IS care pathway description of each organization, which can 

be used as basis for improvement. This is important input, because when the actors know the current 

process, they can gradually improve this to reach the desired situation. For the hospital, the graphical 

process model representation of the care pathway was used, as such models help in visualizing 

complex processes in a simplified way. For the physiotherapists and the general practitioners, on the 

other hand, a textual process description is obtained through interviews and reading the guidelines. 

6.3.2.1. Process model of the hospital 
The process model provides a graphical representation of the AS-IS description of the care pathway 

of the hospital and city clinic. After the first analysis of the hospital data it was revealed that the data 

is too complex to make one process model. Therefore, different clustering algorithms were applied in 

ProM to reduce the complexity of the process and thereby increasing the understandability. This 

analysis revealed that Agglomerative Hierarchical Clustering, Agglomerative Hierarchical Clustering 

with Principal Component Analysis and K-means are the most promising algorithms. After discussion 

with the medical specialists, the K-means algorithms is chosen to visualize the process (Canjels, 

2019a). With the K-means algorithm five clusters are identified. Cluster 1,2, and 3 represent the non-

extensive treatment paths with only a consult and possibly a knee X-Ray at either the hospital or city 

clinic. The patients in cluster 4 have a longer conservative treatment path. Finally, cluster 5 represents 

the patients treated with a surgery. Here, the visualization with the Disco mining tool of cluster 1 and 

cluster 4 are used as example. The other process models can be found in the Appendix E.  

Cluster 1 is visualized in Figure 15, the patients only get a general consult at the hospital, after this 

consult their treatment is finished.   

                                 

Figure 15 Cluster 1 with 163 patients  

Cluster 4, shown in Figure 16, represents the patients with the longer conservative treatment path. 

The process figure is zoomed in, such that 31% of the activities is shown. This is done to keep the 

process model understandable. Most patients start with a knee X-Ray and end with a consecutive 

general consultations. The knee X-Ray is followed by the first consult. After the first consult, there are 

several options. Many patients come back for the first consecutive consult, but they might also get 

additional diagnostic activities (e.g., MRI knee or X-Ray hips) or an injection. After the first consecutive 

consult, there is a split between the patients, many patients leave the system, but other patients come 

back for multiple consecutive consults before finishing their treatment. 
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Figure 16 Cluster 4 patients with a conservative treatment path 
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6.3.2.2. Textual process description 
The processes of the general practitioner and the physiotherapist are provided in the form of a textual 

process description. 

General practitioner 
For treatment of knee osteoarthritis, patients most often enter the treatment at the general 

practitioner. During a first consult, the general practitioner researches the patient, where after a 

diagnosis is set. During this consult the general practitioner explains the treatment possibilities to the 

patient. Most often the patient is treated by the general practitioner himself with multiple consults. 

In those consults, he tries to reach consensus about the goals of the patient. The general practitioner 

can explain a treatment plan for the patient to reduce the pain, and he can prescribe medication or 

give an injection. 

An important part of the process is triage to the right party, when the general practitioner cannot 

treat the patient by himself. There are four referral options: referral to the 0.5 line, the 

physiotherapist, 1.5 line (city clinic) or the hospital. To which party the patient is referred depends on 

the complaints of the patient, based on specified red flags the general practitioner can decide where 

to refer the patient to. Hereby, is often started with referral to the 0.5 line, where the patient is 

motivated to get a more active lifestyle against no costs. When this is not sufficient the patient is 

referred to a physiotherapist or a healthcare specialist from the second line. This treatment from the 

healthcare specialist can be executed both at the 1.5 line and second line.       

Physiotherapist 
For the treatment at the physiotherapist, two type of patients are recognized. The first group consists 

of the patients conservatively treated, and the second group consists of the patients who recently had 

a knee prothesis surgery. In general, the treatment is finished when the patients have reached their 

goal.  

The patients with a conservative treatment enter the physiotherapist via a referral from the general 

practitioner or directly with knee complaints. When they come from the general practitioner, they 

bring a note to the physiotherapist which states their complaints and diagnosis. The physiotherapist 

starts with an anamnesis to decide what causes the complaints and whether the general practitioner 

missed something. After the questions they conduct a physical examination to see whether this is in 

line with the anamnesis. After this consult, they decide whether they can treat the patient or that they 

need to refer them back to the general practitioner or hospital. During the treatment, the 

physiotherapist gives the patient guidelines and a training program. In general, the patient is treated 

in a period of 12 weeks, where they visit the physiotherapist once a week.  

When the patients enter treatment at the physiotherapist after a surgery, the patients enter with a 

note from the specialist. They start with the same procedure, an anamnesis of the patient and a 

physical examination. Additionally, they check for wound leakage. This treatment is often started at 

the patients home where they start their treatment until they can visit the physiotherapist. At the site 

of the physiotherapist they get treatment twice a week until they reach their goal.   

6.3.3. Analyze the process weaknesses (3d) 
The process weaknesses identify the redesign priorities. In this research the process output measures 

(only for the hospital), and the problem investigation are analyzed to indicate the process weaknesses. 

Hereby, process improvement opportunities are identified.  
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6.3.3.1. Process output measures 
The process output measures relate to the process performance dimensions. These process output 

measures are obtained by analyzing the obtained process models discussed in Section 6.3.2.1. After a 

discussion with the medical specialists, it is chosen to focus on the average throughput time, the time 

between two activities, the number of consecutive consults, the number of knee X-Rays, and the 

number of injections. The time between two activities is only measured, when more than 15 patients 

follow this path. These measures are only done for cluster 4, the patients with the extensive 

conservative treatment path, and cluster 5, the patients in the surgery cluster. The other patients only 

visit the hospital of city clinic once, so there is no information about waiting times. The results of 

cluster 4 are given as example. The results of cluster 5 are provided in Appendix E. 

Table 7 Number of consults, X-Rays and injections for cluster 4 

Cluster 4 Consecutive consults Knee X-Rays Injections 

0 260 (29.18%) 0 589 (66.11%) 

1 350 (39.28%) 708 (79.5%) 234 (26.26%) 

2 135 (15.15%) 165 (18.5%) 37 (4.15%) 

3 68 (7.63%) 9 (1%) 20 (2.24%) 

4 39 (4.38%) 9 (1%) 6 (0.67%) 

5 19 (2.13%) 0 3 (0.34%) 

6 13 (1.46%) 0 1 (0.11%) 

7 6 (0.67%) 0 1 (0.11%) 

8 0 0 0 

9 0 0 0 

10 0 0 0 

11 1 (0.11%) 0 0 

 

Table 7, shows that approximately 71% of the patients have at least two consults, the first general 

consult and one consecutive consult. 31.5% of the patients have three or more consults. Furthermore, 

the table shows that approximately one third of the patients get an injection, up to a maximum of 

seven injections.  

Table 8 Average time between two consecutive activities for cluster 4 

Cluster 4: throughput times Amount Median Mean  Max 

Consult city clinic with one retour → final 
consult city clinic 

15 35 days 33.5 days 56 days 

Final consult city clinic → Final consult city 
clinic 

29  91 days 20..5 
weeks 

27.6 months 

Final consult city clinic → first consult 
hospital 

19 57 days 13.8 weeks 16.9 months 

Consult city clinic with referral to hospital → 
first consult hospital 

18 38.5 days 63.4 days 42.1 weeks 

First consult hospital → first consecutive 
consult hospital 

255 56 days 78.7 days 17.5 months 

First consult hospital → MRI knee 103 14 days 16.6 days 59 days 

MRI knee → first consecutive consult hospital 80 14 days 18.5 days 27 weeks 

First consult hospital → Consult by phone 20 31 days 42.3 days 24 weeks 

First consecutive consult hospital → second 
consecutive consult hospital 

154 77 days 14.5 weeks 19.5 months 

Second consecutive consult hospital → third 
consecutive consult hospital 

62 70 days 90.8 days 16.3 months 

Third consecutive consult hospital → fourth 
consecutive consult hospital 

33 84 days 14.4 weeks 15.6 months 
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Fourth consecutive consult hospital → fifth 
consecutive consult hospital 

21 63 days 13.5 weeks 13.6 months 

Total treatment duration patients in cluster 4 891 63 days 20.1 weeks 2 years 188 days 

 

Table 8 shows the waiting times between two consecutive activities. A first note is that when patients 

get a consultation at the city clinic with retour (first row), they return faster to the city clinic than 

patients reentering the city clinic without referral from the city clinic (second row). The same holds 

for patients referred to the hospital by the city clinic or the indication of final consult at city clinic (third 

and fourth row). Patients who are not referred only reenter treatment when they get more 

complaints, while the first group needs to come back for additional research. Furthermore, when 

additional imaging is requested for the patients, they want to see the patient again as soon as possible. 

However, currently it takes approximately 14 days before they get a knee MRI after the consult, and 

then again it takes 14 days before they can come back for a consult. 

6.3.3.2. Problem investigation 
The problem investigation measures which problems are perceived by the different stakeholders of 

the process. Therefore, interviews are held with stakeholders from the process, which are indicated 

in Section 6.1. The identified problems are used to prioritize the identified process improvements.  

The complete list of identified problems is given in Appendix E. Here, the most often experienced 

problems are summarized. The problems which are mentioned most often by all the different 

stakeholders are the long waiting times for the surgeries and the first consult. Furthermore, it is often 

stated that the information sharing is limited or too slow, and that there is no easy way to share this 

information. They state that this makes it difficult to integrate the treatment between the different 

healthcare providers. On top of that, the referral is done incorrectly or too late. Finally, patients hear 

different stories from the different specialist in the care pathway. Therefore, the expectations of the 

patients might become unrealistic. These main problems should be considered during the redesign.  

6.3.4. Analyze the redesign catalysts (3e) 
Finally, the category redesign catalyst is considered as input for the idea generation phase. For this 

category we consider the medical guidelines and benchmark process insights.  

6.3.4.1. The medical guidelines  
The medical guidelines are documents which aim at guiding decisions and criteria regarding the 

diagnosis, and treatment for specific healthcare areas. Most often based on the examination of 

current evidence in the paradigm of evidence-based management (Vanhaecht, Panella, Zelm, & 

Sermeus, 2009). 

In the article of Smink et al. (2011) a three stepped care strategy is developed for knee or hip 

osteoarthritis. This framework states which steps a patient with knee osteoarthritis should follow. In 

Table 9 a summary of the recommendations is given. These guidelines should be considered when 

consulting the patient and deciding on the treatment options. It can be noted, that the steps identified 

by this framework are similar as the stages identified by the SDBM Blueprint. TThis means that he 

designed solution is in line with this research. 
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Table 9 Summary of recommendations in each step 

 

The NHG (Nederlandse Huisartsen Genootschap) developed a second guideline in the form of 

standards for the general practitioner for the treatment of patients with knee osteoarthritis (NHG, 

2016). Here, the treatment is divided in four categories: 

1. Information and advice: explain the course of disease, and advise them about their personal 

options, such as sufficient physical exercise, a training program and contact possibilities. 

2. Non drug-based treatment: patients get tools to support them in executing their daily 

activities, and they can go to the physiotherapist for support in the execution of the training 

program.  

3. Drug-based treatment: when the pain is not reduced sufficiently, injections can be given to 

the patient. 

4. Checks and referrals: evaluate treatment after three months and refer whenever necessary. 

Also, a standard is developed for physiotherapists by the KNGF (Koninklijk Nederlands Genootschap 

voor Fysiotherapie) (Kampshoff et al., 2018). The main points of the guidelines are described here. 

The treatment goals are determined in consultation with the patient and should be SMART 

formulated. The experienced limitations of the patient and the level of activities and participation are 

central in this determination. During the diagnostic process the physiotherapist should consider some 

red flags to determine whether he needs to refer the patients. The basis of the treatment of the 

physiotherapist consists of guided exercise therapy in combination with providing information and 

promoting adequate self-management.  

6.3.4.2. Benchmark process insights 
Benchmark process insights obtain guidelines by comparing the process under consideration with a 

similar process. Previous to the execution of the master thesis a systematic literature review is 

conducted which identified the key factors related to an integrated care pathway (Canjels, 2019b). 

Four operational improvements are identified in this review. The first aspect is the involvement of the 

patient during the treatment. Patients should be supported in self-managing their condition and 

exercises. Sufficient information should be available in the most common language, such that patients 

understand their disease, and establish skills to execute their exercises at home (Brand & Cox, 2006). 

This aspect is already identified by the SDBM Blueprint, with the identification of the knee 

osteoarthritis patient as actor in the value based process. 
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The second aspect is the assignment of one or more case managers, which acts as a link between the 

different care providers and the patient. This case manager is responsible for assisting the patient over 

time, providing regular communication and reassess the care plan on a regular basis. Furthermore, 

the case manager keeps the other care providers updated. This is also in line with the SDBM Blueprint, 

because the general practitioner is assigned as case manager and made responsible for the complete 

treatment of the patient. 

The third aspect is the development of a triage instrument which ensures continuity of care during 

the transfer between different care providers. Before discharge they should at least provide an up-to-

date medication list, and a discharge summary which can be used by the other providers.  

The fourth aspect is the regular exchange of information between healthcare professionals and 

patients via existing or newly developed communication channels or tools. In the meeting they should 

discuss the individual programs and/or share knowledge to optimize the treatment and collaboration 

between care givers (Doerr, Graves, Mercer, & Osborne, 2013). This is also identified as an important 

aspect in the SDBM Blueprint. 

6.4. Application part 3: Generation and ranking of process 
improvement ideas 

The final phase of the application procedure consists of the generation of process improvement ideas 

for the designed service. Therefore, the deliverable of this phase is a list of process improvement ideas 

for the process of knee osteoarthritis patients, and one prioritized sub-list ordered based on their 

importance.  

After the completion of the SDBM Blueprint and the input analysis, the participants had to generate 

their own process improvement ideas both for the integrated care pathway as for their own 

organization. Before they started with the generation, an explanation is given about the RePro 

technique, and a document is provided in which they can read the details about the technique. For 

the generation, they used the detailed description of the principles as given in the PhD thesis of 

Vanwersch et al. (2016). Furthermore, a format was delivered stating the principles, a field to fill in 

their ideas, and a column to define the corresponding organization(s). This is in line with the 

procedure, which states the importance of all principles and the corresponding organizations.  Each 

participant shared their ideas with the facilitator, who made one list with all improvement ideas. 

During the final session, the participants could read all ideas, and additional ideas are generated. 

Furthermore, the participants were asked to rank their top five ideas in order of importance. Based 

on their individual ranking, the total number of points is determined for each idea, and they are ranked 

according to the total number of points. In Table 10, the sub-list is given. Here, only the ideas are given, 

which received at least one points in the ranking. The complete list of generated ideas can be found 

in Appendix F. 
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Table 10 Prioritized list of improvement ideas 

Improvement idea Points 

Standardize multidisciplinary protocols, such that all actors know which task to perform and 
when to refer to another party by rewriting/bundling existing protocols. Additionally, KPIs 
should be defined which are able to monitor whether the protocols are followed.  

30 

Improve (digital) communication between general practitioner, physiotherapist and orthopedic 
specialist supported by communication tools such as Zorgmail or SIILO 

22 

Multidisciplinary info-app which gives the patient and other stakeholders such as the health 
insurer up-to-date information about the multidisciplinary treatment approach. Note: for each 
stakeholder group specific relevant information should be provided 

17 

Develop a network of dedicated physiotherapists with an interest in knee pathology to facilitate 
the improved treatment. Hereby, it is important that they ensure good quality within their 
complete facility. 

6 

“Beweeghuis”: orthopedic specialist should research the patient in collaboration with the 
physiotherapist to determine the right treatment for the patient about whom there is doubt. 
This way they can learn from each other’s expertise.  

5 

Make a one page overview, which states who is responsible for which step (short version of 
protocol). Easy to use by everyone. Share this overview via mail or another portal. 

5 

Improve triage of patients to get the right patient at the right place with the use of a triage list 5 

Let the specialized physiotherapist act as a central point in the conservative trajectory (to 
reduce pressure by general practitioner and orthopedic specialist) and eventually reduce 
the costs 

4 

Make consult with orthopedic specialist easy accessible at for example the 1.5 line, such that 
patient gets confirmation form specialist about the treatment 

4 

Start with a case manager (general practitioner) who can support the patient during the 
treatment, when entering the hospital this can be possibly supported by a nurse practitioner 

3 

Give the general practitioner and the physiotherapist a central role in the conservative 
trajectory. Besides selectively consult the orthopedic specialist in case of (potential) surgery 
indication 

2 

Patients with big lifestyle problems/obesities → refer to specialized centers like Co-Eur 1 

Make assistant general practitioner (with knowledge in orthopedics) coordinator of the care 
process to ensure continuity of care and to educate the patient in lifestyle change. 

1 

 

Based on the points allocated to the improvement ideas it can be concluded that the first three are 

experienced as the most important improvements. The most important improvement idea is the 

standardization of the multidisciplinary consults, such that every actor is aware of everyone’s 

responsibilities and that they have guidelines on when to refer to the other actors. Secondly, they 

want to focus on improved communication between different stakeholders. Hereby, it still needs to 

be decided upon the preferred communication tool. Thirdly, they want to develop a multidisciplinary 

info-app which gives guidelines to the patient about the treatment and how to cope with the 

limitations. For each improvement idea, a workgroup will be defined which is responsible for the 

concretization of the idea. The remaining improvement opportunities are focused on either improving 

the collaboration between the organizations, coordinating the patient or defining part of the protocol. 

These aspects are all important to streamline the process between multiple organizations, and 

ensuring that the patient is treated at the right location by the right specialist. From this, it can be 

concluded that they are mainly interested in optimizing the complete process instead of improving 

their own process. This is in line with the SDBM Blueprint, which is focused on defining the 

responsibilities of each parties and improving the collaboration to reach this.  
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7. Evaluation of technique 
In this chapter, we provide an overview of the last step of the Design Science Research: the evaluation 

phase. In this phase, the developed technique evaluated on its utility and validity. In the application, 

discussed in Chapter 6, stakeholders were able to experience the use of the technique. Based on this 

application, interviews are held with the participants to evaluate the utility of the approach. The 

evaluation of the technique’s utility is described in Section 7.1 Additionally, the application is used to 

check the validity in Section 7.2. In the validity it is analyzed whether the improvement opportunities 

identified are in line with the SDBM Blueprint. As part of the evaluation of the utility and validity, it is 

investigated whether the designed artifact supports the requirements stated in Section 3.2. Finally, 

Section 7.3 indicates the improvement opportunities for the technique. 

7.1. Evaluation of technique’s utility 
For the evaluation of the utility, interviews are held with the seven participants who participated 

during the complete procedure. The semi-structured interviews are structured with the use of a set 

of questions assembled from the Technology Acceptance Model – TAM (Davis, 1989). The TAM is used 

to analyze the acceptance of information systems methods and models (Moody, 2003). The method 

uses a Survey to provide insights on three aspects (Davis, Bagozzi, & Warshaw 1989): 

- Perceived Ease of Use (PEOU): this measures the extent to which the user believes that using 

the technique is effortless 

- Perceived Usefulness (PU): the extent to which the user believes that using the technique 

improves the designed process 

- Intention to Use (ITU): the extent to which the user intents to use the technique 

Each of these aspects is operationalized with multiple questions from the TAM, which are slightly 

adapted to make them applicable for this research. The stakeholders had to evaluate each statement 

with the use of the five-point Likert scale, which is ranging from 1 (strongly disagree) to 5 (strongly 

agree). In addition to these questions, the strong and weak parts of the approach, the faced difficulties 

and the possible improvement opportunities are discussed during the interview.  

Table 11 User Acceptance Results 

* The items marked with a * have a negative form, and the results are reversed in the graph. Respondents are: P = physiotherapist (3), PH 
= Physiotherapist hospital (1), G = General practitioner (1), O = Orthopedic specialist (2) 

  # Question Strongly 
Disagree 

Disagree  Neutral Agree  Strongly 
Agree 

Avg. 

P
er

ce
iv

ed
 E

as
e 

o
f 

U
se

 

1 I found the procedure for applying the technique complex and 
difficult to understand. * 

  G P, P PH, O, O P 3.57 

2 Overall, I found this way of generating process improvement 
ideas for multiple organizations difficult to use * 

   P, G P, O, O PH, P 4 

3 Learning to use this ways of generation process improvement 
ideas for multiple organizations would be easy for me. 

   P, O 
PH, P, O, 
G 

P 3.86 

4 I found the rules of the technique clear and easy to understand   G P, O P, O PH, P 3.71 

P
er

ce
iv

ed
 u

se
fu

ln
es

s 

5 The improvement opportunities and service, represented using 
this technique, would be more difficult for users to understand * 

   P 
PH, P, P, 
O, G 

O 4 

6  This technique would make it easier for users to verify whether 
they considered all aspects and stakeholders for the process 
improvement 

    O, G 
PH, P, P, 
P, O 

4.71 

7 Overall, I think this technique provides an effective solution in 
supporting idea generation between multiple organizations* 

    PH, P, O, 
G 

P, P, O 4.43 

8 Using this technique would make it more difficult to 
communicate the designed integrated care pathway to others 

    PH, O, G 
P, P, P, 
O  

4.57 

In
te

n
ti

o
n

 
to

 u
se

 9 I would use this technique to generate process improvement 
ideas between multiple organizations 

 P   PH, P, O, 
G 

P, O 3.86 

10 I would intend to use the technique to generate improvement 
ideas in preference to another design approach 

   PH O, G 
P, P, P, 
O 

4.43 
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Table 11 presents the results of the interview for each item of the TAM-based statements. The results 

indicate a general positive view on the Perceived Ease of Use, Perceived Usefulness and Intention to 

Use. For all the questions, the majority is positive.  

All participants considered the technique to be useful to verify whether all aspects and stakeholders 

are considered during the process improvement (Q6). The participants agreed that following the 

technique gave them a structured approach to generate process improvement ideas in a multiple 

stakeholder setting. They state as a key point of the technique, that the guidelines support them in 

considering all stakeholders and a wide range of improvement opportunities. By starting with a more 

abstract overview of  the SDBM Blueprint, all key actors are identified and an overview of their goals 

is presented. They state that it gives a clear visualization of the goal of their service, and enables the 

identification of required changes to reach this. This is used as input during the ideas generation 

phase, which provides solutions for the goal on a more detailed level. Without the use of the 

technique, they have the feeling that some parts might be neglected. The technique is therefore seen 

as an effective solution in supporting the idea generation phase (Q7). Furthermore, they state that it 

gives a nice overview to communicate the designed pathway to other actors (Q8). Only one participant 

is negative about the complexity  and understandability of the procedure (Q1) and found the rules 

unclear and difficult to understand (Q4), because he found the terms used in the technique difficult. 

Other participants mentioned this as a difficulty as well, however they indicated that if you take to 

time to read the explanations it becomes easy to use. The time investment might also influence the 

results. Namely, this case study shows that the participants who took the time to learn the technique 

generated more and better ideas. This suggests that sufficient commitment and time contribution is 

required from all stakeholders / actors to obtain better results with the application of the technique.  

Finally, one participant was negative about the intention to use the technique to generate 

improvement ideas. He found it difficult to apply the RePro framework, because the examples were 

mainly focused on the hospital. However, he also indicated that if these examples are changed to 

make them more suitable and usable for other organizations, he would prefer this model. As a result, 

he scored 5 points for Q10, because he believes there is no technique which is more complete in 

supporting the idea generation between multiple organizations.  

Overall, it can be concluded that there is a general positive attitude towards the use of the technique. 

From this it can be concluded that R11 is met. This requirement states that the artifact should support 

the generation of a complete set of process improvement ideas. To reach this, the collaboration 

between the actors during the design phase is defined as important. This way everyone has the chance 

to give his opinion. With this inclusion, ideas are likely generated which would be neglected by an 

individual party, because they are unaware of this part possibility. Therefore, it is suggested that the 

collaboration results in a more complete list of improvement opportunities. Below, two quotes from 

participants are given which support these findings: 

P: “This technique provides structure to identify the current process and who is involved in the 

process, and gives concrete guidelines on how to improve the process.” 

O: “All important process stakeholders have the chance to participate in the process development, 

which increases the support for the proposed changes.” 

7.2. Evaluate validity of the technique 
The validity of the technique is evaluated by identifying whether the generated improvement ideas 

are in line with the developed SDBM Blueprint. Hereby, we make use of the first 10 requirements. The 

technique is designed in such a way, that only techniques are used which fulfill part of the 
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requirements, which means that it is expected that the technique fulfills the requirements as well. In 

this section, the outcomes of the application are analyzed to identify whether they fulfill the 

requirements.   

When evaluating the first four requirements (R1 – R4) we face the difficulty that the process is only 

tested on one case study. Therefore, it is hard to evaluate whether more, higher-qualitative, 

unexpected and a large variety of ideas are generated. However, when analyzing the results it can be 

seen that a large amount of 95 ideas are generated, which indicates a high amount of generated ideas. 

Hereby, it should be noted that users who acknowledged that they had problems with understanding 

the RePro framework only developed 8 ideas on average. When they understood the technique, they 

generated on average 24 ideas. This indicates the importance of giving a clear explanation of the 

technique. Namely, the results suggest that more ideas are generated when they better understand 

the technique.  

The second requirement states that high quality ideas should be generated. The ideas are of high 

quality when they are focused on moving from the current situation to the desired situation. After 

analyzing the results it is identified that most ideas are closely connected to the goal identified by the 

SDBM Blueprint. This indicates that high-quality ideas are generated. For example, the three highest 

ranked ideas are focused on defining the responsibilities for each actor, and improving the 

communication with all actors (including the patient) in the care pathway. The ideas are: (1) a 

standardized multidisciplinary protocol defining the tasks of all actors and the moment to refer, (2) 

improving the (digital) communication between stakeholders, and (3) improving the information 

provision to the patient and stakeholders with a multidisciplinary info-app. These are in line with the 

value they want to deliver with the SDBM Blueprint. Namely, in the SDBM Blueprint, the value for 

each stakeholder specifies the responsibility of each party on a high level. E.g., it states that the 

general practitioner should coordinate the patient and provide low complex treatment care. The 

protocol describes this in more detail and defines it more explicitly. Secondly, communication 

between the different parties is an important aspect to improve the triage of the patients to ensure 

that the party has the right information to continue treatment for the patient. Therefore, 

communication is an important asset to support the Blueprint’s value-in-use. Finally, the 

communication to the patients via a portal or website is an important asset to internally motivate the 

patients and to explain which information the patients have to share to the healthcare providers.  

The third requirement states the more unusual and unexpected ideas are generated. To measure the 

number of unexpected ideas, we check how many ideas are only generated once. These ideas are 

classified as unique ideas. The analysis revealed that 41 ideas are generated by only one person. Some 

of these ideas are quite similar to other ideas mentioned in the list. E.g. make (assistant of the) general 

practitioner case manager and make assistant general practitioner coordinator of the care process to 

ensure continuity of care. After elimination of these similar ideas, there are still 29 unique ideas left. 

Two examples are: lunch in the living room to motivate the patients to move in the hospital, and 

making an one page overview of the complete protocol to increase the usability of the protocol.  

The fourth requirement states that a large variety of ideas should be generated stretching over 

multiple organizations. To evaluate this, we look whether ideas are generated belonging to the nine 

different categories. Hereby, we identify that for all categories ideas are generated. However, for the 

physical lay-out only one idea is generated. For all the other categories, at least five ideas are 

generated. Therefore, the ideas are well spread over the different categories. After further analysis of 

the ideas, one limitation is found. Namely, 84% of the ideas are focused on multiple organizations and 

only 16% of the ideas are focused on their own organization. Therefore, it suggests that the addition 
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of the SDBM Blueprint in the procedure mainly shifts the focus to multiple organizations and the own 

organization is slightly forgotten. Additionally, the ideas are mainly focused on the core partners: 

physiotherapist, patient, specialists from the hospital, orthopedic specialist and general practitioner. 

Only 10.5% of the ideas considers the additional partners (the supplement maker and halve line) or 

the secondary partners. Hereby, it is suggested that ideas are generated close to the stakeholders 

groups participating in the design.  

R5 states that the artifact should focus on value-in-use in both the care pathway design as the 

improvement generation. As the care pathway is designed by the SDBM/R, which has a main focus on 

the value-in-use it is expected to have this focus. During the design, it was indeed revealed that there 

was a focus on the value-in-use. The actors found it useful input for the idea generation phase. Also 

during the idea generation phase there is a focus on the value-in-use. As already discussed in R2, the 

three ideas identified as most important are in line with the SDBM Blueprint. Also, all other 

improvement opportunities mentioned in the prioritized list are in line with this SDBM Blueprint. They 

are focused on improving the collaboration between the organizations (e.g. interdisciplinary consult 

orthopedic specialist and physiotherapist, and improving triage), coordinating the process of the 

patient (case manager, refer patient with lifestyle problems to specialized centers), or defining part of 

the protocol (e.g. central role for general practitioner and physiotherapist in conservative treatment). 

All these ideas support the quick pain reduction and achieving a desired quality of life by a qualitative 

better and coordinated treatment. Therefore, it can be concluded the generated ideas generated are 

in line with the SDBM Blueprint.  

For R6, R7, and R8, the value delivered and the activities are specified on a high-level during the design 

of the SDBM Blueprint. Also, the patients are closely considered for this means. The participants state 

the importance of this identification of the value contribution and activities by all actors in the 

integrated care pathways. It makes them aware of the responsibilities of the other stakeholders 

treating the patient, and helps them to improve the treatment. During the generation of process 

improvement ideas, these activities are considered on a more detailed level. Again, it is identified that 

the activities specified during the idea generation phase focus on describing the responsibilities of 

each actor. For example, by the specification of the multidisciplinary protocol all actors are aware of 

the value they contribute, and which activities correspond to this. Also, multiple ideas are generated 

to make the patients more responsible for their own treatment. Therefore, the application suggests 

that R6, R7, and R8 are met by the technique. 

The participants also state the value of the network perspective provided by the SDBM Blueprint in 

the application procedure (R9). Again, they identify the usefulness of the consideration of all the 

participants in the treatment of the patients. The SDBM Blueprint gives them one easy overview of all 

the actors participating in the service, which makes it an easy tool to communicate the network with 

other actors.  

Finally, R10 considers the possibility to design a high-level process model. The SDBM Blueprint enables 

this design, and gives the participants a high level overview of the followed process. During the second 

session, the orthopedic specialist named it an useful overview of the process during the idea 

generation phase. Namely, it enabled the user to identify whether he/she considered all treatment 

steps during the idea generation phase. Additionally, it is identified that the high-level process model 

is in line with the generated ideas. For example, the structured diagnosis is supported by a 

multidisciplinary protocol, and the triage of the patient can be improved with the triage list.  

Concluding, based on the review of this case, it seems that the artifact supports the set requirements. 

There are two points, which need further consideration. Namely, it is identified that the focus shifts 
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to the multiparty collaboration and that less attention is given to their own process. Additionally, it is 

identified that during the idea generation phase, mainly ideas are generated which are focused on the 

core partners who participate in the design. In the improvement directions it could be considered how 

to deal with this.  

7.3. Improvement directions for the technique 
During the evaluation, several directions for improvement are identified, both through analysis of the 

results of the case study as through interviews with the participants. The results of the case study 

indicate that most ideas are generated close to the stakeholders groups participating in the design. 

Therefore, it might be considered that the other stakeholder groups can be invited to participate 

during the idea generation phase. This way they also have the opportunity to contribute to the 

designed technique. Additionally, the generated ideas are mainly focused on the multiple 

organizations, because much emphasis is put on the design of the integrated care pathway. When the 

input analysis reveals that there are a lot of improvement opportunities within one actor group, it 

could be considered to have additional focus on the individual process of that actor group. For 

example, separate sessions with this actor group can be held to improve its own process.  

During the interviews, several difficulties and directions for improvement are identified. The first 

difficulty faced during the application of the technique is the used terminology. The methods forming 

the basis of our technique are business domain oriented and use a terminology which is not well-

known in the healthcare setting. For this reason, it took some time for the participants to understand 

the SDBM/R and the RePro framework. Therefore, it could be considered to adapt their terminology 

to make them easier applicable in a healthcare setting. Another option is to take more time to explain 

the terminology of the techniques to increase the ease of use.   

Additionally, some changes can be made to the examples of the RePro principles. The examples of the 

RePro principles are considered as really helpful. However, some examples were difficult to apply on 

ideas outside the hospital boundaries. Therefore, an improvement opportunity is to add some extra 

examples for the 46 RePro principles. These additional examples could be more focused on multiple 

organizations or a setting outside the hospital, e.g. the general practitioner.   

An additional improvement opportunity is the reduction of the number of RePro principles when the 

available time is limited. The participants indicated that the current method was very time consuming 

within their limited time frame. There are two options to reduce the required time from each 

individual participant. The first possibility is to keep all the principles, but to divide the 46 principles 

over multiple actors from on actor group. This way all principles are considered by each actor group, 

however a single actor does not need to consider all principles. As a second option, it could be 

considered to only use the nine categories. Hereby, it should be investigated how to explain the nine 

categories in a way, such that this explanation is sufficient without the need to consider all the 

principles. One possibility is to provide multiple examples per category to include the lower level 

principles within the category. The risk of not providing the specific description of the RePro principles, 

is that the generated ideas are less specific. However, it will reduce the time for the application, and 

might therefore be useful in projects with limited time. 

Finally, it is mentioned that the role of a moderator is important. A first requirement for this 

moderator is that he/she should be independent from the organizations, such that all points can be 

evaluated without a preference. Additionally, the moderator should be experienced in the complete 

technique such that he/she can ensure the right application of the technique. The moderator should 

guide the sessions in the right direction such that no time is lost in unnecessary discussions. This way, 

complete usage can be made of the time in which the professionals collaborate.   
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8. Conclusion  
The increase in care demand due to an ageing population has made a more efficient care process an 

important policy initiative. Hereby, it is important to streamline the collaboration between the 

multiple healthcare providers to prevent that patients get lost in the system (Kodner & 

Spreeuwenberg, 2002). Integrated care pathways decrease the fragmentation of delivered services, 

and is therefore a good mean to increase the efficiency (Barkley, 2018). Developing a healthcare 

process, and thus also an integrated care pathway, is challenging, and therefore well-structured 

guidelines are required, which support during the development (Vanwersch et al., 2016). Multiple 

frameworks are known to support the development of an integrated care pathway, however they all 

lack a structured approach in generating process improvement ideas. Therefore, the goal of this 

research was to develop a value based technique to support the process improvement idea generation 

for integrated care pathways: the extended RePro technique for integrated care pathways. We aimed 

on developing a practical technique, which gives guidelines during the idea generation of an integrated 

care pathway. This technique can be used by practitioners in the healthcare domain to improve the 

treatment of the patients.  

During the development of the first version of the extended RePro technique, we integrated the 

Service Dominant Business Model Radar (SDBM/R) with the RePro technique to incorporate multiple 

organizations in the innovation process. With the SDBM/R, a coherent goal is defined, which ensures 

that all actors strive for the same goal during the individual idea generation phase. These techniques 

were chosen based on an extensive literature review. In combination with an application procedure 

and small adaptions to the existing techniques, a first version of the extended RePro technique for 

integrated care pathways was developed. This first version was refined through two focus group 

meetings with one expert in the field of the RePro technique and two experts of the SDBM/R and its 

operationalization. In this design the Service Dominant Business Model Operationalization Method 

(SDBMOM) was added to operationalize the SDBM/R itself while maintaining the integrity and 

interactions thus the value-in-use stated in SDBM/R. This operationalization increases the ease of use 

of the RePro framework. Furthermore, the application procedure was extended to better guide the 

actors in applying the technique. This resulted in the final version of the extended RePro technique 

for integrated care pathways.  

In this study, we brought together a group of stakeholders of the knee osteoarthritis treatment to 

evaluate the technique in practice. Hereby, evaluating the utility and validity of the extended RePro 

technique for integrated care pathways. Based on the interviews held with the participants on the 

utility it was concluded that they are in general positive about the technique and that they are positive 

about using this technique for other projects. The findings suggest that it has a large potential for 

usage in practice. Additionally, the participants state that the technique provides valuable support in 

this phase, because it facilitates considering the complete solution space by providing a structured 

approach and integrating the viewpoints from all main actors. Through this multidisciplinary design, 

all important actors are considered in an early phase of the development, this way a diverse set of 

ideas are discovered, defined and considered which an individual actor group would not think of. For 

this case study, the technique has shown to be useful to identify all relevant stakeholders, their goals, 

and a broad set of improvement principles to improve the collaboration and communication between 

the parties. The results suggest that with the right execution of the technique it has actual impact on 

the efficiency of the care process through the consideration of the complete solution space. 

Concluding, this empirical study indicates the utility and validity of the technique. 
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In the remainder of this chapter, we consecutively discuss the contributions to research, contributions 

to practice, and limitations and future research.   

8.1. Contributions to Research 
This research contributes to the knowledge in academic literature about the development of 

integrated care pathways through the development of a value based technique which supports the 

generation of process improvement ideas for integrated care pathways. The technique serves as an 

extension to the RePro technique by integrating a multiparty perspective in the idea generation phase. 

Namely, by integrating the SDBM/R and a detailed application procedure, stakeholders are enabled 

to collaborate during the generation of process improvement ideas for an integrated care pathway. 

Hereby, the viewpoints and the ideas of the stakeholders are integrated. Furthermore, the integration 

of the SDBM/R ensures a more explicit focus on the value delivered to the patient. This focus on value 

ensures a coherent solution, instead of stand-alone solution fragments, by integrating the capabilities 

of the multiple service providers (P. Grefen & Turetken, 2018). The designed technique is thus more 

service oriented, and the integration of the capabilities ensures a more efficient solution. This is 

important in the current healthcare environment, because with the increased demand the current 

approach becomes unaffordable. 

Furthermore, the study serves as extension to the framework for integrated care pathways developed 

by project INTEGRATE.  Namely, the framework from project INTEGRATE identifies all aspects, which 

should be considered during the development of an integrated care pathway (Cash-Gibson et al., 

2019). It also identifies several process related aspects, which should be considered during the 

development of an integrated care pathway: “care process”, “building blocks of integrated care 

process”, and “identification of value proposition and waste”. However, no support is provided during 

the generation of process improvement ideas. For this reason, the extended RePro technique for 

integrated care pathways serves as an important extension to the process related aspects by providing 

them with guidelines to consider the complete process related solution space.  

8.2. Contributions to Practice 
This research also has an implication to practitioners in the healthcare setting (specialists from the 

zero, first, second and third line). The extended RePro technique for integrated care pathways 

provides a step by step procedure that guides practitioners in generating a complete list of process 

improvement ideas for an integrated care pathway. This step by step procedure ensures that no 

stakeholder groups and ideas are neglected. At the start, the most important actors for a specific 

patient are identified, and invited to participate during the application. This way, the expectations and 

input from all actors can be considered early in the design. This gives all actors the opportunity to 

defend their viewpoint, and they together decide upon the designed pathway. The collaboration in an 

early stage increases the support for the designed solution, because all different actors had the 

opportunity to participate during the design. 

After the identification of the important stakeholder groups, the procedure guides multiple actors 

from the main stakeholder groups in generating a complete list of improvement ideas. It starts with 

the design of the SDBM Blueprint, which sketches the desired situation of the integrated care 

pathway, and identifies the  value contribution for all stakeholders in the process. The SDBM Blueprint 

ensures that all actors strive for the same goal during the idea generation phase. Based on this, and 

additional collected input, the RePro framework can be used to identify concrete improvement for 

the integrated care pathway. This RePro framework along with the collected input enables the 

consideration of the complete solution space. This will likely increase the amount of ideas generated 

in comparison to traditional methods.  
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After the application of the technique, they have all required input for the design of an integrated care 

pathway. Namely, a complete list of improvement ideas, a list with prioritized solution ideas and a 

SDBM Blueprint visualizing the desired situation. The complete list of improvement ideas indicate all 

improvement opportunities for the design of the improved service. The prioritized solutions identify 

the priorities, which need the most attention during the development. Finally, the SDBM Blueprint 

can be used to communicate the responsibilities between all the actors in the service.  

8.3. Limitations and Future Work 
The study faces several limitations, in this section the most important limitations are mentioned and 

opportunities for future research are addressed. A first limitation is the limited application of the 

technique. Only the limited number of stakeholders who participated in the case study were able to 

evaluate the utility and validity of the technique. However, this first validation indicates a positive 

attitude towards the technique and the likelihood for being used in practice. To support this first 

validation, future research should focus on the application of the technique in more case studies. 

Then, a more supported conclusion can be given about the utility and validity of the model. 

The second limitation is that no control group is applied to validate whether more, higher-quality, 

unexpected and a large variety of ideas are generated with the use of this approach. So, it could not 

be explicitly identified whether the first four requirements are met. However, for the generation of 

process improvement ideas within the extended technique a validated technique is used (the RePro 

technique). Therefore, it is likely that the results are similar for the application between multiple 

organizations. Furthermore, many, high-quality, unexpected and a large variety of ideas are generated 

which are also in line with the designed SDBM Blueprint. This suggests that the approach is useful for 

the generation of process improvement ideas between multiple organizations. Again, more case 

studies should be executed to identify if similar results are obtained for additional case studies. 

Additionally, the results can be compared with a control group who used a more traditional method 

to identify the differences between the results. 

During the evaluation of the technique, we identified some additional improvement opportunities for 

the designed technique, as discussed in Section 7.3. Future work could consider to adapt or add 

descriptions to make them easier applicable for multiple organizations. Namely, some participants 

found it difficult to apply the RePro framework, because the specific examples for the principles are 

mainly focused on the hospital. Therefore, it could be considered to add some examples 

corresponding to the complete integrated care pathway or to the process of another actor.  

Furthermore, the application of the RePro framework is identified as time consuming. If there is doubt 

about the correct application of the RePro principles due to time constraints it could be considered to 

adapt the descriptions of the nine categories and give some additional examples to make them 

workable without sub-principles. However, with this approach, it is possible that the generated ideas 

are less specific. Therefore, a second option is to divide the principles over the actors within one 

stakeholder group, such that each of them only has to consider a part of the 46 principles.  

Finally, we argued that this technique could be an extension to the INTEGRATE framework developed 

to provide support during the development of integrated care pathways. Future work should focus on 

the integration of those two techniques to obtain a complete framework. This framework can support 

the complete development process of an integrated care pathway.  
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Appendix A: The process aspects of the project 
INTEGRATE framework 
In this appendix, the explanation of the process aspects of the project INTEGRATE framework to asses 

people-centered integrated care processes is given, the references and definitions are obtained from 

the paper (Cash-Gibson et al., 2019). 

Care process [37]: This section assists to outline and clearly define the building blocks of the PCIC 
process, and the transition from one block to another, which typically involves a mix of situations (e.g. 
responsibility handover, completion-start of tasks, information transfer), and the identification of the 
value propositions and how to generate increased value for all stakeholders [46].  
 
Building blocks of integrated care process [20]: Define each step of the care process, adding details 
about which of these steps (and which parts of these steps) are ‘visible to’ or ‘actively experienced by’ 
the patient and what is not but is necessary to support the care process, in terms of: access; check-in; 
diagnostics; delivery; check out/follow up:  

• Access: Define how the ‘case identification’ process and ‘service user admissions’ are organised 
and performed.  

• Check-in: Detail how the ‘case evaluation’, ‘service user assessment and enrolment’ of the 
service user into the PCIC service are conducted.  

• Diagnostics: Explain the ‘work plan definition’ and ‘care plan development’ processes.  

• Delivery: Detail how the ‘work plan execution and ‘treatment’ are performed and defined.  

• Check out/follow up: Describe the ‘service user’s transition/discharge’ process and the 
organisation of subsequent services and visits. How are service users being supported to self-
manage their care?  

 
Identification of value proposition and waste [22, 41, 42, 20, 44]: Define the essential promoter(s) and 
potential inhibitors of the ‘integratedness’ of the care process. Analyse the stages of the care process 
and the components, while considering what value they bring to the different stakeholders. These 
stages can be optimised – in light of a needs analysis – or alternatively removed. High-value added and 
urgent changes should be prioritised to leave a larger positive impact. Short-term gains provide 
direction; motivate health and social care workers and aid in scaling and transferring practices.  
 
Furthermore, compare the PCIC with standard care, in terms of the value proposition and the value 
added to stakeholders. Assess whether an activity or criteria within a process is adding value or not using 
the following categories; if it does not contribute to either value potential or realization, it should be 
removed [44]:  

• Value-Added Activities – an activity that is transformative if the service user needs and prefers 
it;  

• Needed or Enabling Activity – if no value is created with this activity, but the activity cannot be 
eliminated as it is a necessary part of the current process.  

• Non Value-Added Activity – if the activity consumes resources but does not create value to the 
service user and can be removed without hindering the process then it is considered as ‘waste’ 
and should be removed.  
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Appendix B: The design principles of the RePro technique 
In this Appendix, the complete list of RePro principles is provided. Each principle includes a name, and 

definition. For the explanation and application example the reader is referred to the PhD thesis of 

Vanwersch et al. (2016). The definitions of this PhD thesis are also used. 

Table 12 Definition of the RePro principles 

Name principle Definition 

Category customers 

47. Control relocation Move controls towards the customers (patients) 

48. Contact reduction Reduce the number of contact with customers (patients) and third 
parties 

49. Integration Consider the integration with a process of the customer (patient) or a 
supplier 

Category External Environment 
50. Trusted party Instead of determining information oneself, use results of a trusted 

party 

51. Outsourcing Consider outsourcing a process as a whole of parts of it 

Category Tasks 

52. Order types Determine whether tasks are related to the same type of order (patient 
group) and, if necessary, distinguish new processes 

53. Task elimination Eliminate unnecessary tasks from the process 

54. Prior counteraction Add tasks to prevent the occurrence of an undesirable situation or to 
reduce its impact 

55. Prior action Perform tasks before they need to be executed, or add tasks to smooth 
the execution of remaining tasks in the process 

56. Task differentiation Consider the division of general task into two or more dedicated tasks 
or consider the integration of two or more dedicated tasks into one 
general task 

57. Task composition Combine small tasks into composite tasks and divide large tasks into 
workable smaller tasks 

Category Task order and timing 

58. Order-based work Consider removing batch-processing and periodic activities from the 
process 

59. Periodic action Consider making an action periodic or changing the periodicity of an 
already recurrent action 

60. Process-status-
dependent 
adjustments 

Introduce possibilities for adjusting the process dependent on the status 
of the process 

61. Resequencing Move tasks to more appropriate places 

62. Knock-out Order knock-outs in an increasing order of effort and in a decreasing 
order of termination probability 

63. Parallelism Consider whether tasks may be executed in parallel 

64. Exception  Design process for typical order (patients) and isolate exceptional orders 
(patients) from normal flow 

Category Human resources 

65. Order assignment Let workers perform as many steps as possible for single orders 
(patients) 

66. Customer teams Consider assigning teams out of different departmental workers that will 
take care of the complete handling of specific sorts of orders (patients) 

67. Case manager Appoint one person as responsible for the handling of an order (a 
patient), the case manager 
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68. Forward-looking 
assignment 

Assign human resources in such a way that maximal flexibility is 
preserved for the near future 

69. Geographic 
centralization 

Arrange (technological) support to enable effective collaboration 
between geographically dispersed human resources 

70. Split responsibilities Avoid assignment of task responsibilities to people from different 
functional units 

71. Numerical 
involvement 

Minimize the number of departments, groups and persons involved in 
the process 

72. Resource 
adjustment (HR) 

Consider changing the number of human resources 

73. Specialist-generalist 
(HR) 

Consider to make human resources mode specialized or more generalist 

74. Empower Give workers most of the decision-making authority and reduce middle 
management 

75. Substitution (HR) Consider replacing expensive human resources with less expensive ones 
when human resources are overqualified for tasks to be executed and 
consider replacing poorly-performing human resources with more 
expensive and more qualified ones in order to improve process 
performance 

Category Facilities, equipment, and material 

76. Forward-looking 
assignment (NHR) 

Assign non-human resources in such a way that maximal flexibility is 
preserved for the near future 

77. Buffering (NHR) Consider to buffer equipment and material 

78. Resource 
adjustment (NHR) 

Consider changing the number of non-human resources 

79. Specialist-generalist 
(NHR) 

Consider to replace non-human resources with more specialized or 
more generic-equipped ones 

80. Substitution (NHR) Consider replacing expensive non-human resources with less expensive 
one when non-human resources are over-equipped for the tasks to be 
executed and consider replacing under-equipped non-human resources 
with more expensive and more equipped ones in order to improve 
process performance 

81. Copying Consider to use inexpensive copies of non-human resources instead of 
expensive original ones 

82. Sustainable use Consider to make use of material with reusable, dissolving, or 
evaporating characteristics 

Category Information 

83. Control addition Check the completeness and correctness of incoming materials and 
check the output before it is send to customers 

84. Interfacing Consider a standardized interface for information transfers 

85. Prior storage Instead of requesting information from an external source, store this 
information in advance by subscribing to updates 

86. Feedback Consider introducing feedback 

87. Information 
provision 

Provide the customer with information about what is going to happen 
and related reasons 

Category Information and communication technology 

88. Task automation Consider automating tasks 

89. Integral technology Try to elevate physical constraints in a process by applying new 
information and communication technology 

90. Reconstruction Consider reconstructing the physical lay-out 

91. Flexible spatial 
arrangement 

Make the spatial arrangement flexible 

92. Lay-out shortcuts Consider creating a lay-out shortcut 
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Appendix C: Methodological framework for process 
redesign 
Table 13 Input definitions 

 

 

Method option Definition 

Redesign requirements 

Process output goals Desired end results of the redesign project in terms of process performance 
dimensions, e.g. the average access time of coronary artery bypass patients needs 
to be reduced with 60% 

Stakeholder / patient 
needs 

Requirements that need to be fulfilled by the process according to the patients or 
other process stakeholders 

Redesign limitations 

Constraints Restrictions that delineate the kind of process alternative that are not going to be 
considered 

Risks Factors that challenge the redesign of the process and might restrict the kind of 
process alternatives that are going to be considered (Limam Mansar et al. 2009) 

AS-IS process specification 

Textual process 
description 

Textual description of the AS-Is process  

Process model Model that provides a graphical representation of the AS-IS process (Kettinger et 
al. 1997) 

Simulation model Model that allows for the dynamic modeling of the AS-IS process (Kettinger et al. 
1997) 

Process weaknesses 

Process output 
measures 

Measures that are related to the process performance dimensions 

Process measures  Measures that provide a global view on the characteristics of the process, such as 
the degree of automation or parallelism (Netjes et al. 2008) 

Different opinions 
regarding AS-IS process 
specification 

Points of disagreement about how the AS-IS process works. Typically, these point 
of disagreement become apparent during process mapping activities (Bitner et al. 
2008) 

Problem investigation Investigation which offers information regarding problems as perceived by the 
different process stakeholders 

Culture scan Assessment of the shared values and beliefs of process stakeholders (Kettinger et 
al. 1997) 

Redesign catalysts 

Medical guidelines / 
key interventions 

Documents with the aim of guiding decisions and criteria regarding diagnosis, 
management, and treatment in specific area of healthcare. Typically, they are 
based on an examination of current evidence in the paradigm of evidence based 
management (Vanhaecht et al. 2009) 

Previous solutions Solutions that have been suggested for problems that are related to the problems 
associated with the process under study (Chai et al. 2005l Lin and Su 2007; Su et al. 
2008) 

Benchmark process 
insights 

Insights gained from comparing one’s process with a similar process (Rohleder and 
Silver 1997; Talib and Rahman 2010) 

Benchmark process 
models 

Process models or a similar process (Bitner et al. 2008) 

Technology 
development 

Insights gained from technology observing research (Hsiao and Yang 2010) 

Industry value net Overview of suitable partners with which the process under study could be 
integrated (Hsiao and Yang 2010) 
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Figure 17 Input and output aspects of the methodological framework  (Vanwersch et al., 2013) 
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Appendix D: The different versions of the SDBM Blueprints 
In the application phase, different versions of the radar are developed by multiple groups. In this 

Appendix the different versions are summarized.  

 

Figure 18 First version Radar developed by hospital 
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Figure 19 Adapted radar hospital 
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Figure 20 First version Radar developed by general practitioners 
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Figure 21 First version radar developed by physiotherapists 
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Figure 22 Adapted radar physiotherapist 
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Appendix E: Step 3: the input analysis 
The TO-BE process model of the complete care service: Application of the 

SDBMOM technique 
Customer Journey: 

A patient with knee problems wants to be treated to reduce its knee related complaints. The 

treatment starts at the site of the general practitioner based on an appointment made by the 

customer. The general practitioner researches the patients and based on this research he decides how 

to follow-up the treatment based on the diagnosis, which states the severity of the knee osteoarthritis. 

When the patient is in stage 1, the general practitioner will treat the patient by himself. When the 

patient is in stage 2, the patient is referred to the physiotherapist and/or halve line. The 

physiotherapist provides an intake and research for the patient in which he might revise the diagnosis. 

Based on this research he decides upon a treatment plan. The halve line supports the patient in their 

moving ability and lifestyle change. If the general practitioner thinks that the patient is in the third 

stage he refers the patient to the city clinic in which the orthopedic specialist or general practitioner 

with a specialization in the knee can research the patient and can decide upon further treatment. 

These specialists can make the same decisions as the general practitioner about the treatment. When 

the agree that the patient is in the third phase they will further treat the patient in the hospital with a 

surgery. Prior to the surgery patient might get a pre-surgery treatment at the site of the 

physiotherapists to prepare them for the surgery. Only the patient with a bad condition will get this 

treatment. Additionally, the patient needs to pick up the crutches before they enter the hospital. 

When entering the hospital, they get a surgery and stay on average for three days in the hospital. After 

their hospital stay they are treated by the physiotherapist to revalidate from the surgery. This is 

possibly supported by the halve line, when the patients are in need of more support of a lifestyle 

change. After this their treatment is finished and the patient can live with limited constraints.   

Step 1: Define Customer-Service Interaction 

No. Customer service scenario statement Customer actions Actor-customer 
interaction 

1 A patient with knee problems wants to be 
treated to reduce its knee related 
complaints. The treatment starts at the 
site of the general practitioner based on 
an appointment made by the customer. 

Patient makes 
appointment 

Patient requests 
appointment, and 
provides information 
about his problem 

2 The general practitioner researches the 
patients and based on this research he 
decides how to follow-up the treatment 
based on the diagnosis, which states the 
severity of the knee osteoarthritis. 

Patients is 
diagnosed with 
disease and 
informed about 
treatment plan 

General practitioner 
researches the patients 
and provides information 
about the diagnosis and 
follow up treatment 

3 When the patient is in stage 1, the general 
practitioner will treat the patient by 
himself. 

Active 
participation in 
treatment 

Treat patient and provide 
information about own 
contribution of patient 

4a The physiotherapist provides an intake 
and research for the patient in which he 
might revise the diagnosis. 

Patient prepared 
for treatment at 
physiotherapist 

Physiotherapist research 
patients and sets diagnosis 
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4b The halve line supports the patient in 
their moving ability and lifestyle change. 

Patient is 
prepared for life 
style adaption 

Halve line provides 
information about better 
lifestyle 

5a Based on this research the 
physiotherapist decides upon a treatment 
plan.  

Perform 
treatment plan 

Develop and explain 
treatment plan 

5b The halve line supports the patient in 
their moving ability and lifestyle change. 

Adapt lifestyle Give guidelines for change 
in lifestyle 

6  If the general practitioner thinks that the 
patient is in the third phase he refers the 
patient to the city clinic  

Patient goes to 
city clinic 

General practitioner refers 
patient to city clinic 

7 The orthopedic specialist or general 
practitioner with a specialization in the 
knee can research the patient and can 
decide upon further treatment 

Patient gets 
information 
about further 
treatment 

Orthopedic specialist 
research the patients and 
confirms or adapts 
diagnosis 

8 When the agree that the patient is in the 
third phase they will further treat the 
patient in the hospital with a surgery.  

Prepare for 
surgery 

Pre-surgery consults 

9 Prior to the surgery patient might get a 
pre-surgery treatment at the site of the 
physiotherapists to prepare them for the 
surgery 

Execute pre-
surgery exercises 

Optionally pre-surgery 
treatment plan at site of 
physiotherapist 

10 Additionally, the patient needs to pick up 
the crutches before they enter the 
hospital 

Pick up crutches Instrument maker 
provides crutches 

11 When entering the hospital, they get a 
surgery and stay on average for three 
days in the hospital 

Patient gets new 
knee 

Orthopedic specialist 
executes surgery 
supported by other 
specialists from the 
MUMC+ 

12 After their hospital stay they are treated 
by the physiotherapist to revalidate from 
the surgery. 

Patient executes 
revalidation 
program 

Physiotherapist develops 
and executes revalidation 
program with patient 

13 Halve line supports revalidation, when the 
patients are in need of more support of a 
lifestyle change. 

Patient should 
adapt lifestyle 

Halve line provides 
lifestyle advice and 
motivates patient 

14 After this their treatment is finished and 
the patient can live with limited 
constraints.   

Treatment 
finished, and pick 
up normal life 

- 

 

Step 2: Define Actor-Actor Interaction 

Co-production activity 

Triage of patient by the general practitioner: share information about the diagnosis with the 
relevant actor(s) 

Triage patient at city clinic: share relevant information about diagnosis and treatment plan with 
the relevant actor(s) 

Share patient information about surgery: share surgery results and provide information about 
required treatment plan 

Share patient information about post-surgery consult: share specialties of the consult and inform 
when the physiotherapist needs to change his revalidation program 
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Process model of the hospital: analysis of the remaining cluster 2,3 and 5 
 

 

Figure 23 Cluster 2: Treatment with an X-Ray and first consult in the hospital 

 

 

Figure 24 Cluster 3: Treatment with a consult in the city clinic 

The patients in cluster 2 and 3, shown in Figure 23 and Figure 24, have a similar treatment path as the 

patients in cluster 1. They all have a consult at either the hospital or city clinic, with possibly an X-Ray 

of the knee. After the first consult their treatment is finished. 

Cluster 5, shown in Figure 25 represents the treatment path in which the patients are treated with a 
knee prothesis surgery. The process figure is zoomed, hereby 18% of the activities is shown. Again, 
patients start with a knee X-Ray followed by a first general consult. After this first consult, most 
patients get multiple consults and diagnostics before their hospital admission for surgery. After 
admission they often get multiple lab determinations before undergoing the actual surgery. After the 
surgery, patients get a knee X-Ray before being discharged. After their hospital stay, patients come 
back for a knee X-Ray followed by a consecutive general consult. After this consult they might leave 
the process, but many patients come back for some additional consults and diagnostics of the knee 
before finishing their treatment.  
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Figure 25 Cluster 5: Extensive treatment with surgery 
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Process output measures: analysis of cluster 5 
Table 14 Number of consults, X-Rays and injections for cluster 5 

Cluster 5 Pre-operative 
consecutive 
consults 

Post-operative 
consecutive 
consults 

Pre-operative 
knee X-Rays  

Post-operative 
knee X-Rays 

Injections 

0 63 (30%) 0 0 0 171 (81.43%) 

1 54 (25.71%) 25 (11.90%) 167 (79.52%) 0 28 (13.33%) 

2 45 (21.43%) 54 (25.71%) 36 (17.14%) 95 (45.24%) 10 (4.76%) 

3 26 (12.38%) 71 (33.81%) 1 (0.48%) 83 (39.52%) 0 

4 7 (3.33%) 33 (15.71%) 6 (2.86%) 27 (12.86%) 0  

5 9 (4.29%) 11 (5.24%) 0 3 (1.43%) 1 (0.48%) 

6 3 (1.43%) 6 (2.86%) 0 0 0 

7 2 (0.95%) 5 (2.38%) 0 2 (0.95%) 0 

8 0 2 (0.95%) 0 0 0 

9 0 0 0 0 0 

10 0 0 0 0 0 

11 0 1 (0.48%) 0 0 0 

12 1 (0.48%) 0 0 0 0 

 

Process output measures: analysis of cluster 5 

Table 14 given above indicates that patients get many consults, both before as after the surgery. 

Before surgery, patients should get on average two consults, and after surgery patients should get in 

general three consults. Therefore, it should be identified why the additional consults are currently 

conducted, and how this can be improved.  

Table 15 Average time between two consecutive activities for cluster 5 

Cluster 5: throughput times Amount Median Mean  Max 

First consult → First pre-surgery consecutive 
consult 

35 52 days 64.9 days 44 weeks 

Pre-surgery screening → First pre-surgery 
consecutive consult 

40 9.5 days 21.9 days 20 weeks 

First pre-surgery consecutive consult → second 
pre-surgery consecutive consult 

21 39 days 50.8 days 20 weeks 

Third pre-surgery consecutive consult → admission 
hospital with physiotherapy 

16 13.5 days 18.6 days 54 days 

Dismissal hospital → Post-surgery X-knee 2 146 42 days 42.7 days 21.7 weeks 

Post-surgery consecutive consult 1 → post-surgery 
consecutive consult 2 

102 18.5 weeks 15.8 weeks 46 weeks 

Post-surgery consecutive consult 2 → post-surgery 
X-knee 3 

45 25 weeks 24.1 weeks 43 weeks 

Post-surgery consecutive consult 2 → post-surgery 
consecutive consult 3 

49 84 days 78.5 days 33 weeks 

Post-surgery consecutive consult 3 → post-surgery 
consecutive consult 4 

18 43 days 59.3 days 37 weeks 

Preassessment → admission hospital with 
physiotherapy 

72 40 days 45.6 days 17 weeks 

Electrocardiography → admission hospital with 
physiotherapy 

26 47 days 45.9 days 87 days 

Total treatment duration 210 14.4 months 14.2 months 2 years and 
160 days 
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The throughput times shown in Table 15 are as expected, as the time is required between the post-

surgery consultations. However, it is not clear why patients return for a fourth post-surgery 

consultation after a median time of 43 days, because this is not the normal path. 
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Problem investigation 
Table 16 Identified problems in the current process 

Problem Orthopedic 
specialist 

Physiotherapist General 
practitioner 

Patient Other 

Waiting time until patients get their surgery is too long 2 4 3 4 2 

Waiting time to enter the hospital or city clinic is too long 2 2 2 2 1 

No system available which enables easy share of information or consult 
patient information between and to all the stakeholders of the process, 
therefore overview is missing 

2 4 2  1 

Limited information shared or information sharing is too slow between 
the different organizations 

2 5 1  1 

Patients hear different stories from the different specialists 1 2 3  1 

Limited or wrong triage of patients, not clear how to deliver the right 
care, with the right person at the right place 

1 3 2   

General practitioner refers often too late or too early and does not refer 
to right specialist 

1 2 3   

General practitioner has too limited information/guidelines to treat a 
patient with knee osteoarthritis/ guidelines are missing 

1 1 3   

Patients wants confirmation from the specialist  2 3   

Limited personnel capacity to conduct consults both at the clinic in the 
hospital as the city clinic, too few assistants or specialists available 

2    2 

Patients get diagnostics which are not necessary for their treatment 1 1 2   

Referral is not done correctly by Tipp  1 2  1 

Limited room capacity for consults and/or surgeries 1    2 

Physiotherapist is consulted too later after surgery, might give the 
patient additional guidelines for the first days/weeks 

 3    

Early diagnosis is often missing. Many patients had multiple therapies 
before getting a diagnosis 

1  1   

Physiotherapists have multiple treatment processes/ the guidelines are 
not followed, more standardization needed  

1 1    

In an academic hospital the time for surgeries/ consults is limited   1  1 

Guidelines are missing for the physiotherapist for when to transfer the 
patient 

 2    

Patient does not get enough information when leaving the hospital after 
surgery 

 2    
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Takes long to consult with another healthcare provider, because no time 
is allocated to consult with other organizations 

 2    

Physiotherapists might treat patients longer than necessary to fill their 
treatment list 

 1 1   

No dedicated network of physiotherapists to refer to from the hospital 1 1    

Physiotherapist does not know when he should refer the patient. Refers 
often too late or too early 

 1    

New guidelines are often neglected by physiotherapists  1    

No feedback given to physiotherapist, when patients go back to the 
hospital for a consult after the surgery, so they don’t know whether they 
give the right treatment 

 1    

The logistics around the surgery should improve, during the breaks no 
one available who can prepare for the next surgery, change times 
between surgeries is too long 

1     

Patient sees often the youngest assistant, which might slow down the 
process 

  1   

Problematic combination of academic and regional hospital    1   

Patient has the feeling to be referred too late to the hospital    1  

Consults for each theme are only given on one day, which is sometimes 
difficult for the patients 

    1 

There are many different ways that the referral letters enter the hospital 
(Tipp, ZorgDomein, diagnostic center, mail or Fax) 

    1 

No time available to think about process improvement (not knee 
osteoarthritis specific) 

 1    

Intake should not be done by the specialist, such that specialist can see 
more patients each hour 

1     
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Appendix F: Total list of generated process improvement 
ideas 
In this Appendix, the complete list of generated improvement ideas is given. Hereby, is also 

indicated whether the correspond to a process of one organizations (O) of to the complete chain (C) 

1. Fill in PROMs online before/interim/final from anamnesis/intake/evaluation forms etc. (C) 

2. Have control over Electronic Patient Dossier (EPD), lifestyle (own movement) and treatment 

choices (C) 

3. Discuss expectations patients and family as part of their treatment (C) 

4. Give the patient much responsibility and independence over their own treatment/practice 

through patient education (C) 

5. Digitize information such that the patient can read it online (C) 

6. Integrate geriatric care in the consult with physiotherapist and nurse  (O) 

7. 1,5/second line: consult specialist/general practitioner with specialization/ PA with 

physiotherapist (C) 

8. Consultation between general practitioner <-> Physiotherapist and/or Physiotherapist <-> 

orthopedic specialist and/or general practitioner <-> Orthopedic specialist about treatment plan 

(C) 

9. Injections at city clinic by nurse practitioners /PA if general practitioner does not have the 

confidence to inject the patient (C) 

10. Treatment plan (possible via letter) for patient who cannot get a surgery to give better guidance 

to the physiotherapist at the first line (C) 

11. Using (test)reports from the physiotherapist during advisory consults from the general 

practitioner of orthopedic specialist (C) 

12. Anamnesis / physical examination from physiotherapist/general practitioner can be used by the 

orthopedic specialist (C) 

13. Access to X-Ray images and lab determinations which are not made by the MUMC+ (C) 

14. Implement digital MDO’s (C)  

15. Use communication tools like a portal, Zorgmail or SIILO to improve the communication 

between the stakeholders (C) 

16. Use pre-surgery screening from the physiotherapist at the geriatric care. (O) 

17. Share dismissal screening with first line, such that they can use these tests (C) 

18. The advisory consults, educations and expectation management should be done by a specialized 

physiotherapist (C) 

19. Transfer small interventions to the first/1.5 line, e.g. the general practitioner can discuss the 

diagnostics results with the patient. (C) 

20. Treat the patients according to the four indication statements in the KNGF-advise osteoarthritis 

hip / knee 2018 (O) 

21. Improve the diagnostics to reduce the false-positive knee osteoarthritis patients entering the 

process (C) 

22. If coordinated between HA / physio: on advice, write the referral letter for orthopedics for 

patients who follow a different course. Or make referral letter for knee brace, without 

consultation with orthopedics.  (C)   

23. Develop Patient-portal, which provides information about the treatment and their role in the 

treatment (C) 
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24. Consider a specific conservative trajectory before a knee prothesis is advised (C) 

25. Develop an information brochure for the patient, which is supported by all the specialists 

(general practitioner/physiotherapist and orthopedic specialist) (C) 

26. Patient should read and ask questions about the information brochure before their consult with 

specialists (C) 

27. Fill in triage-list / questionnaire before consult with the specialist (C) 

28. Pick up the next patient from their hospital bed when the other patient needs to recover from 

the exercises (O) 

29. Lunch in the living room to motivate patient to move through the hospital (O) 

30. Multiple rooms technique: support from doctors assistant during consultation hours (e.g. let 

patient enter the room such that specialist can start immediately) (O) 

31. Let the specialized physiotherapist act as a central point in the conservative trajectory (to reduce 

pressure by general practitioner and orthopedic specialist) and eventually reduce the costs (C) 

32. The nurse practitioner can give the general information about knee osteoarthritis at for example 

the city clinic (C) 

33. Explicitly communication tasks between the stakeholders (eventually are all tasks one big task) 

(C) 

34. Physiotherapist: advisory consult, education, expectation management, practice therapy, 

lifestyle/nutrition advice all in 1 (O) 

35. Make consult with orthopedic specialist easy accessible at for example the 1.5 line, such that 

patient gets confirmation form specialist about the treatment (C) 

36. Direct communication between all parties by telephone/portal/Siilo app between general 

practitioner/physiotherapist/orthopedic specialist to determine a treatment plan for the patient 

(C) 

37. Monthly education-/information evening osteoarthritis (free and easy accessible) given by 

orthopedic specialist (C) 

38. Digitize patient information, group therapy for knee osteoarthritis patients (C) 

39. By clinical diagnosis knee osteoarthritis consult physiotherapist instead of orthopedic specialist 

or X-Ray (C) 

40. Questionnaire/decision aid available at consult. Alternative after consult with indication (C) 

41. Group therapy with knee osteoarthritis patients, such that there is more time for training and 

education (C) 

42. Patients with big lifestyle problems/obesities → refer to specialized centers like Co-Eur (C) 

43. Fill in triage list, when divergent, special consult or different consultation hour (C) 

44. Use a geriatric physiotherapist to handle exceptions (C) 

45. Treat patients based on complexity of patient category (ASA, BMI) parallel streams based on the 

patient needs (C) 

46. At the hospital get consults from the same specialist/assistant (C) 

47. Make the assistant of the general practitioner responsible for the coordination of the care 

process → continuity and behavior change (C) 

48. Develop (dedicated) network of physiotherapists, general practitioner (with specialization), 

medical specialist, and nurse practitioner to treat knee osteoarthritis patients  (C) 

49. Develop a network of dedicated physiotherapists with an interest in knee pathology to facilitate 

the improved treatment. Hereby, it is important that they ensure good quality within their 

complete facility. (C) 

50. For the physiotherapist: select who is responsible for education and who is responsible for the 

group based on their experience (O) 
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51. Make the (assistant of the) general practitioner case manager of the process (C) 

52. Support the case manager during their hospital visits with a nurse practitioner (C) 

53. Make assistant general practitioner (with knowledge in orthopedics) coordinator of the care 

process to ensure continuity of care and to educate the patient in lifestyle change. (C) 

54. Consult should be directly given by a physiotherapist/orthopedic specialist who is specialized in 

knee osteoarthritis (Dutch initiative called “beweeghuis”) (C) 

55. “Beweeghuis”: orthopedic specialist should research the patient in collaboration with the 

physiotherapist to determine the right treatment for the patient about whom there is doubt. 

This way they can learn from each other’s expertise. (C) 

56. Work thematically at the city clinic (E.g. use specialized physiotherapist with interest in the knee) 

(C) 

57. Digital consultation between physiotherapist/ general practitioner and orthopedic specialist (C) 

58. 1 central EPD for all stakeholders/ digital communication platform (C) 

59. Improve accessibility of radio diagnostics  to prevent too much diagnostics and unnecessary 

costs (C) 

60. Task division: general practitioner is responsible for triage and coordination, physiotherapist for 

conservative treatment, orthopedic specialist for surgery. This makes responsibilities per 

specialism visible. You can use a protocol/standard to describe it in more detail (C) 

61. Give the general practitioner and the physiotherapist a central role in the conservative 

trajectory. Besides selectively consult the orthopedic specialist in case of (potential) surgery 

indication (C) 

62. Focused care, with specialists per disease leads to better suitable care/ Danger: hard to classify 

the other complaints of the patients within this specialized area (C) 

63. Develop knee center to support the treatment (“beweeghuis”), additional with sport center (O) 

64. Additional employees required at physiotherapist when they are held more responsible for the 

conservative treatment (C) 

65. Develop specialized care with some overlay in each other’s expertise (C) 

66. Specific training for general practitioner to improve referrals (O) 

67. Give internal responsibilities and monitor this instead of giving approval for each action (C) 

68. Request MRI by general practitioner (O) 

69. Use nurse practitioner at intake or triage for knee complaints (O) 

70. Educate nurse practitioners such that they can take over the diagnostics (O) 

71. Use sport instructors and personal trainers to improve lifestyle of the patients (C) 

72. Develop general applicable operation rooms to prevent vacancy of rooms (O) 

73. Make inventory of Unloader One Braces in all sizes and sorts at partner companies (C) 

74. Develop a knee centre plus which is completely suitable for knee- and knee related care (C) 

75. Standardize multidisciplinary protocols, such that all actors know which task to perform and 

when to refer to another party by rewriting/bundling existing protocols. (C)  

76. Define KPIs to monitor whether the multidisciplinary protocols are followed correctly. (C) 

77. Make a one page overview, which states who is responsible for which step (short version of 

protocol). Easy to use by everyone. Share this overview via mail or another portal. (C) 

78. Make use of the EPD of the general practitioner and make the patients responsible for it (C) 

79. Check whether the patient at the city clinic has a letter, X-Ray and physiotherapist referral (C) 

80. Use a standard triage list for patients with knee complaints: standard letter with the minimum 

required information (C) 

81. Improve triage of patients to get the right patient at the right place with the use of a triage list 

(C) 
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82. Keep up the EPD, improve software such that all data can be combined (C) 

83. Internal monitoring and management of processes to give feedback to the employees (O) 

84. Introduce outcome measure for the complete integrated care pathway (C) 

85. Share knowledge via a platform with responsibility for the orthopedic specialist. Information 

changes over time, provide updates to the stakeholders participating in the integrated care 

pathway (C) 

86. Multidisciplinary info-app / website which gives the patient and other stakeholders such as the 

health insurer up-to-date information about the multidisciplinary treatment approach. Note: for 

each stakeholder group specific relevant information should be provided (C) 

87. Folder/animations/website/blog/blog about knee osteoarthritis with approval from all 

stakeholders (C) 

88. Uniform information provision to the patients by all primary stakeholders during the consults (C) 

89. Generalize the user-friendly and relieving software from the physiotherapist to the complete 

care pathway (C) 

90. Introduce digital exercise diary to the patient, which he should fill in during the treatment period 

(C) 

91. Use digital EPD with all patient information (C) 

92. Secured mail environment to make the communication between the specialists easier (C) 

93. Platform to improve the communication and knowledge sharing (C) 

94. Improve (digital) communication between general practitioner, physiotherapist and orthopedic 

specialist supported by communication tools such as Zorgmail of SIILO (C) 

95. Divide the (city) clinic in such a way that the patient only has to follow one path. (O) 

 


