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Abstract

Telemedicine is the delivery of healthcare from a distance by using ICT. The acceptance of telemedicine was the topic of this research. There are a lot of different ways to deliver healthcare by using telemedicine. I focused on teleconsultation, telemonitoring and telerehabilitation. A qualitative research was done to discover the extent to which telemedicine was accepted in the Netherlands. First, an extensive literature review was done to get lots of information on the topic. Second, six semi-structured interviews were done to look at the acceptance of telemedicine from different viewpoints. I found that telemedicine is usually accepted in the Netherlands. However, sometimes acceptance can be a problem. Resistance to telemedicine usually occurs because of a lack of knowledge and experience. Therefore, an awareness campaign should be started to overcome this resistance. Future research could go more deeply into each specific application of telemedicine. 

Acknowledgements

This thesis is the final work of my bachelor in “Economie en Informatica”. The thesis and my bachelor years have been a very good experience for me. For this research and for my education in general, I would like to thank a number of people.

First, I would like to thank my parents and sister for always being so supportive. Often, I occupied the computer for my course work, while they wanted to use the computer for other purposes. Also, the living room was the only place in my house in which I could study behind a PC, so I often politely (or at least I think I did) asked my sister to leave the living room, when she wanted to watch television while I was studying in the living room. 

Second, I want to thank professor Guah for being my supervisor in this research. I already had some knowledge of qualitative research from the Seminar Business & ICT given by professor Guah, but professor Guah has learned me more about qualitative research as my supervisor for this bachelor thesis. 

Finally, I want to thank all my interviewees that participated in this research and in the research done in the Seminar Business & ICT. Without the interviews, the thesis would not be complete. Without doing the interviews, I would not have learned how to do research myself in this course.
 Table of Contents

2Abstract


3Acknowledgements


4Table of Contents


61
Introduction


61.1 
Chapter Introduction


61.2
Thesis Background


61.2.1
What is telemedicine?


71.2.2
Benefits of telemedicine in general


81.2.3
Teleconsultation


81.2.4
Telemonitoring


91.2.5
Telerehabilitation


101.2.6
Introduction to acceptance of telemedicine


111.3
Research Aim, Objective and Scope


121.4
Thesis Structure


121.5
Chapter Summary


132
Literature review


132.1
Chapter Introduction


132.2 
Technology Acceptance Models


162.3
Perception theory


182.4
System evaluation


192.5
Social computing


212.6
System quality


232.7
Risk management


242.8
Other topics


252.9
Chapter Summary


263
Research Methodology


263.1
Chapter Introduction


263.2
Research questions


263.3
Details of the used methodology


273.4
Fieldwork research procedure


283.5
Data analysis technique & epistemological stance


283.6
Alternative strategies


293.7 
Chapter Summary


304
Previous interviews


304.1
Chapter Introduction


304.2
Vitaphone


314.3
IZIT


314.4
Nictiz


324.5
Erasmuc MC – nurse Ellen Klaassen


324.6
Chapter Summary


345
Erasmus MC – patient Fred Bolland


345.1
Chapter Introduction


345.2
Risk and social influences


345.3
Advantages of telemonitoring and telemedicine


345.4
Doctor-patient relationship and teleconsultation


355.5
Ease of use


365.6
Points of improvement of the Motiva


375.7
Chapter Summary


386
Erasmus MC – Healthcare professionals


386.1
Chapter Introduction


386.2
Telemonitoring and teleconsultation


396.3
Cost-benefit analysis and risks


396.4
Decision making


406.5
Acceptance of telemedicine in general


416.6
Chapter Summary


427
General practitioner – Dr. Bax


427.1
Chapter Introduction


427.2
Age and social influences


427.3
Therapeutic relationship


437.4
Benefits of telemedicine


437.5
Teleconsultation


447.6
System quality


447.7
Chapter Summary


458
Maasstad Ziekenhuis – Communication adviser


458.1
Chapter Introduction


458.2
Change


458.3
Applications of telemedicine


468.4
Priorities


468.5
MyHealth Online


478.6
Decisions and social influences


478.7
Chapter Summary


489
Education evening at Ikazia Ziekenhuis


489.1
Chapter Introduction


489.2
Presentation of Dr. Freericks


489.3
Presentation of Gijs ter Kuile


489.4
Presentation of Dr. Bronsveld


499.5
Informal talks


499.6
Chapter Summary


5110
Ikazia Ziekenhuis – Dr.  Lonnee


5110.1
Chapter Introduction


5110.2
Advantages and disadvantages of teledermatology


5210.3
Acceptance of teledermatology and other applications of telemedicine


5310.4
Money


5310.5
Video consultations


5310.6
Decision making


5410.7
Chapter Summary


5511
Data Analysis


5511.1
Chapter Introduction


5511.2
Costs and benefits


5611.3
Technological awareness


5811.4
Social influences


5911.5
Decision making process


5911.6
Quality of service


6011.7
Chapter Summary


6212
Conclusions


6212.1
Chapter Introduction


6212.2
Main Findings


6512.3
Lessons Learned


6512.4
Research Limitations and Future Research


6612.5
Thesis Conclusions


67Bibliography




1
Introduction
1.1 
Chapter Introduction

In this chapter an introduction to the research can be found. First, some theory about telemedicine is discussed to present some theoretical background. General information about telemedicine can be found here, as well as more specific information about the different applications of telemedicine. Afterwards, information can be read about my research aim, objective and scope. Finally, the structure of this thesis is discussed and a summary of this chapter is given.
1.2 Thesis Background

1.2.1 What is telemedicine?
ICT is often used to improve healthcare. An example of this is using telemedicine. Telemedicine is basically providing healthcare from a distance by using Information and Communication Technology (ICT). A more exact definition is discussed later, but first an example of telemedicine is given.
Telemedicine can be used in a number of ways. A very old example is an example from NASA, the National Aeronautics and Space Administration. NASA already used telemonitoring and teleconsultation to check the health status of their astronauts while they were in space more than 40 years ago. Obviously astronauts are in very extreme environments. They do not experience gravity when they are outside of the earth. It is always uncertain what the impact of these extreme conditions will be on the astronauts. Also, astronauts are very far away from the earth and there are no medical doctors aboard. Therefore it was important that physiological parameters like heart rate and oxygen consumption were monitored, to make sure everything was fine with the astronauts. Also, astronauts had daily consultations with the medical crew on earth. If there were problems, the medical crew on earth could give advice to the astronauts, for example to tell the astronauts which pills to take.

There are many possible definitions for telemedicine. I used the definition that was given by Pattichis et al. (2002). Pattichis et al. argue that “telemedicine can be defined as the delivery of health care and sharing of medical knowledge over a distance using telecommunications means. It aims at providing expert based medical care to any place that health care is needed”.  With this definition it is possible to look at telemedicine in a way that involves people, processes and technology, because these are all parts of telemedicine.
There are obviously a lot of different of different ways in which telemedicine can be used. A few examples are the following applications of telemedicine: telemonitoring, teleconsultation, telerehabilitation, teleconferencing, telehomecare, teletherapy and telediagnostics. Most of these terms have some overlap. For example telerehabilitation can use telemonitoring. There are also more specific terms like teleneuropsychology, but not all of these specific terms are discussed, because it is not relevant for this research to mention them all.
1.2.2 Benefits of telemedicine in general

There has to be a reason for a company to develop ICT; a company should never use ICT blindly. Actually there are multiple reasons for healthcare to use telemedicine. Broens et al. (2007) mentioned that telemedicine can improve access, reduce costs and raise the quality of healthcare. Hjelm (2005) mentions there are several possible benefits of telemedicine. First, he says telemedicine can improve access to information for several parties. Second, he believes telemedicine can provide care that was previously not deliverable. An example of this is that telemedicine may provide healthcare from distance to people that live far away. Third, he argues that telemedicine may increase care delivery and improve access to services. Fourth, Hjelm believes telemedicine can improve professional education. Fifth, he argues that telemedicine can improve quality control of screening programmes. As last potential benefits Hjelm mentions that telemedicine can reduce costs. I believe the benefits Hjelm mentioned may be benefits of telemedicine, but his explanation of the benefit of professional education is not clear. This benefit is not caused by telemedicine, but rather by the use of ICT in a broad sense if you look at the explanation of Hjelm. 
Hu et al. (1998) mentioned that telemedicine can increase the efficiency and effectiveness of healthcare services. They say that telemedicine allows delivery of healthcare beyond physical and time-related constraints. This corresponds to the opinion of Hjelm that was mentioned before. Weissert and Silberman (1996) have the same opinion. This is logical. Telemedicine basically is healthcare on distance, so the overcoming of physical distances should be a primary goal. No literature was found that does not agree with this. Also, Hu et al. (1998) believe telemedicine can result in a faster diagnosis and in better treatment, because patients have more continuous and immediate access to healthcare.

There are also some researchers that say telemedicine can result in a reduction of costs. Menachemi et al. (2004) mention that telemedicine can reduce costs in correctional facilities and in healthcare at home.  Miller (2001) mentioned that telemedicine can reduce equipment and transmission costs. Weissert and Silberman (1996) argue that telemedicine should eliminate travelling costs. I believe telemedicine can reduce travelling costs, because people can receive healthcare from distance more often, resulting in less travelling. Of course travelling costs can never be completely eliminated, because there will always be a need for face-to-face consultations. Even though there is a possibility that costs will be lowered in the future, initial investment costs are often quite high for telemedicine. Vlaskamp et al. (2001) mentioned that “there is a lack of scientific data on the cost-effectiveness of telemedicine and telecare”. It seems that there is still no consensus on whether telemedicine reduces costs. 

Hu et al. (1998) mentioned several areas where telemedicine could be useful: radiology, oncology, dermatology, neurology, neurosurgery, psychiatry, pathology, cardiology and pediatrics. This list could be expanded nowadays, because telemedicine has developed a lot since 1998.

Research done in the Seminar Business & ICT by Lagendijk, Sprangers and Wang (2010) concluded that there are multiple possible benefits for telemedicine. Cost reduction is a possible benefit, although healthcare costs are definitely not always reduced when using telemedicine. Processes may be improved by using telemedicine; telemedicine may increase efficiency. Telemedicine has the potential to improve the health status of patients in a number of ways, but telemedicine definitely does not always improve the health status.
The benefits mentioned here are for telemedicine in general. However, the benefits of telemedicine depend on the application you talk about.  For example, benefits of telemonitoring and teleconsultation are partially different. More can be read about the benefits of the most important applications of telemedicine (according to literature) later in this chapter. The benefits of telemedicine can also depend on the context in which it is used. For example, benefits of telemedicine in diabetes care can be different from the benefits of telemedicine in radiology.

1.2.3 Teleconsultation
Teleconsultation is one the many ways to apply telemedicine. The idea behind teleconsultation is to provide the regular consultation services, but from a distance with the help of IT. This way of health care providing is based on video communication or a “store and forward” method. Store and forward is basically the same concept as electronic mail. Information is created, like photographs (store) and sent to the other party (forward). The advantage of this is that both parties do not have to be present at the same time (Vollenbroek-Hutten, 2009). The replying party can reply when they wish. 

Teleconsultation can take place between the healthcare provider and the patient to provide healthcare, but also between two different healthcare providers to share each other's expertise. Two definitions of teleconsultation are discussed here to make the concept clearer. I have selected two definitions which complement each other to form a good idea what teleconsultation is:

“The delivery of health care to the healthcare demander by professional healthcare providers from distance by using IT.”  (Breedbandland, 2007)
“The consultation of a medical specialist by a colleague who is located at another location.”  (Breedbandland, 2007)

Looking at these two definitions, the first one focuses on the consultation between the medical specialist and the patient, whereas the second focuses on the consultation between multiple medical specialists. These two definitions complement each other to form an image of teleconsultation. 
There are multiple benefits that can be gained from using teleconsultation. Teleconsultation can save time and effort for the patient, because teleconsultation can sometimes make sure that patients do not have to visit a doctor in person. Distances can be overcome by using teleconsultation. Teleconsultation can also reduce costs, mostly with respect to travelling. Sometimes money comes available when there is a cost reduction, this money can be used for other purposes like doing research to improve certain treatments.
1.2.4 Telemonitoring
As stated earlier, there are a lot of ways to use telemedicine. Telemonitoring is one of these ways.  First of all, two definitions are discussed here to provide you with an idea of what telemonitoring is:
‘Telemonitoring is defined as the use of information technology to monitor patients at a distance’ (Meystre, 2005).

‘Telemonitoring is a clinical application wherein the rehabilitation provider sets up unobtrusive monitoring or assessment technology for the client’ (Parmanto & Saptono, 2008).

The first definition given seems to come close to the interpretation of telemedicine as a whole. The most important difference though, is the ‘monitoring’ aspect. The second definition is more specific about telemonitoring and states that it really is a clinical application, avoiding the more general term of information technology. The applications of telemedicine that are discussed in this research seem to have some overlap. Since telemonitoring can be seen as a clinical application, this is one of the applications of telerehabilitation. However, I believe telemonitoring has more uses than just telerehabilitation. Telemonitoring can, for example, also be used to diagnose from a distance.
There are multiple ways in which telemonitoring can be used. For example, telemedicine can be used to monitor patients that have heart problems from a distance. ECG’s (electrocardiograms) can be made by using a telemonitoring device like the Paxiva from Philips. These ECG’s can then be sent to a medical doctor by using a telephone line. Another example of telemonitoring is the PICO from Vitaphone. The PICO keeps track of the medications that a patient took and enables doctors to get warned whenever a patient forgets to take his or her medication.
Telemonitoring has a number of benefits. Of course telemonitoring, like telemedicine, is a broad term, but there are some benefits that are quite often reached with telemonitoring. In the Seminar Business and ICT I found that telemonitoring can lead to a faster diagnosis. A faster diagnosis can result in a better health status, because problems are usually less severe when detected at an early stage. Also patients may feel safer and telemonitoring may lead to lower costs and an increased efficiency, because patients do not have to visit their doctors all the time. (Lagendijk, Sprangers, Wang, 2010).

1.2.5 Telerehabilitation
Telerehabilitation is another way to provide healthcare from a distance by using ICT. Just as the previous discussed aspects, the principle behind this way of health care providing is relatively simple. 
The regular process of rehabilitation requires regular checkups of the patient's condition to see whether the patient recovers as planned. The process of healthcare delivery usually requires the patient to visit the medical specialists. At the location of the medical specialist, a checkup will be done and the patient can return home. However, telerehabilitation can enable patients to recover at home. Depending on what application you are talking about, checkups can be done by the medical specialist from a distance by using ICT. Patients can talk to the medical specialist by using technology like video communications or the regular telephone. Before going further into this topic, I would like to state a definition of telerehabilitation:
“Telerehabilitation is the use of information and communication technology to deliver rehabilitation services over a distance.”  (Hill, 2010)

The definition is simple and clear. However, this definition is not entirely complete. The element of the medical specialist is not present in the definition, while this is an important matter

Even though telerehabilitation is a different way of providing healthcare providing, there is some overlap with telemonitoring and teleconsultation, because telemonitoring and teleconsultation are often used in telerehabilitation.
Multiple examples can be given of how telerehabilitation can be used. One example is the use of teleconsultation and telemonitoring to support patients recovering from a stroke to be able to move in a better way. Movements can be monitored using a motion tracking systems, which can be seen by the healthcare provider in a 3D animation. Also patients have the possibility to consult with their physicians online (Zhang, 2007). Another example is E-learning based speech therapy (EST) to help patients with dysarthria. Patients can improve their speaking by regularly practicing and recording their speeches. Speech samples can then be sent to the doctor to let the doctor provide feedback. This is done help patients speak better again after the disease (Beijer et al., 2010).
A possible advantage that Zhang (2007) mentioned is that more patients can be treated at the same time. This can be beneficial, especially when you look at the anticipated shortage of employees in healthcare in the future. With telerehabilitation, like with other applications, a higher efficiency can be reached. Sometimes patients do not have to visit their physicians for doing their rehabilitation exercises. This can save time and effort for the patient, just as with teleconsultation and telemonitoring. Also costs may be reduced. To conclude the part of the introduction about all the applications of telemedicine, I believe the benefits are often partly similar between different applications of telemedicine. 

1.2.6
Introduction to acceptance of telemedicine
With telemedicine there can be multiple problems and disadvantages. In the Seminar Business and ICT a research was done about the role of telemedicine in the Netherlands (Lagendijk, Sprangers, Wang, 2010). We also tried to figure out what the reasons were that telemedicine was not always used. We found out that there can be a lot of problems involved with telemedicine in the Netherlands, including competition in healthcare, the financing of telemedicine, lack of collaboration between hospitals and the acceptance of telemedicine in the Netherlands.

So (lack of) acceptance is just one of these possible problems. If patients and doctors do not want to use telemedicine, then it is unlikely that telemedicine can be implemented successfully. However, these problems are all possible problems. So our conclusion was not that the acceptance rate in the Netherlands was low, we only indicated that acceptance of telemedicine is a potential problem in the Netherlands. In this thesis this topic is investigated more deeply. 

Even though it is quite easy to understand the concept of acceptance intuitively, I would now like to discuss how acceptance can be defined. An example of a definition of acceptance is the definition by Simon (2001): “Acceptance of an innovation or technology describes the positive adoption decision of users – in contrast to the rejection of an innovation or technology”. This definition describes acceptance in quite a limited way, because I believe acceptance can be more than adoption only. Whitten and Richardson (2002) mentioned that acceptance can be about four different categories: effectiveness or efficiency, adoption or utilization, perception and satisfaction.
The first category talks mostly about whether telemedicine achieves acceptable results in terms of effectiveness and efficiency. However, this research focused more at the aspect of the people when it comes to acceptance, so the last three categories were more important for my research. Therefore I define telemedicine acceptance in the following way: “Telemedicine acceptance can refer to the adoption or utilization of telemedicine, it can refer to the perception of people on telemedicine or it can refer to the satisfaction with telemedicine”.  However, this research mostly focussed on the adoption of telemedicine. If people do not want to use telemedicine, when telemedicine could in fact have lots of benefits, then this can be a problem. Therefore adoption was the most important point of focus. Of course there is a correlation between all the categories. If satisfaction is low or people have a negative perception of telemedicine, then the adoption rate should be lower as well. 
A lot of research has been done on the acceptance of telemedicine. For example, Hu et al. (1998) mentioned that there are two ways to make sure that physicians use telemedicine. Organizations can set up rules to force physicians to use telemedicine, or they can show physicians the value of telemedicine. The second option should be better, because employees will work better if they support the opinion of the management. 

There is also some evidence in literature that acceptance to telemedicine can be a problem in the Netherlands. An example of this is the research done in 2009 by Nictiz, the National IT Institute for Healthcare in the Netherlands. According to Nictiz, there is some resistance to telemedicine in the Netherlands. Some healthcare providers and patients are worried that ICT is going to replace the work of people in healthcare. They are afraid that this will reduce the quality of healthcare.

This is just a brief introduction into the acceptance of telemedicine. In the next chapters you can read a lot more about this topic.
1.3 Research Aim, Objective and Scope

I believe this research can be quite important. Research done in the Seminar Business and ICT showed that telemedicine can have lots of benefits (Lagendijk, Sprangers, Wang, 2010). A lot of research has been done on the acceptance of telemedicine. This means acceptance can be a big issue with telemedicine. This is logical; if patients and doctors do not want to use telemedicine, then it is unlikely that telemedicine can be implemented successfully. However, not a lot of research on the acceptance of telemedicine in the Netherlands has been done before. Therefore I thought it was important to do more research on this topic. 

IPT Telemedicine (2010) mentioned that a high acceptance of the patients is required to let telemedicine contribute to a better quality of healthcare. Jennett et al. (2003) mentioned organizations should have a shared vision on the reason for implementing telemedicine. They mentioned that “the organizational culture needs to be receptive to change”. Nagy (1994) mentioned that a professor of a university in South Carolina said the biggest obstacle to using telemedicine is the acceptance of the physicians. All in all, acceptance seems to be crucial for the success of telemedicine.  Among other things, I tried to find out why and under what conditions people accept or resist telemedicine. This insight may help healthcare providers to improve the acceptance of telemedicine in the Netherlands.

Off course the research could not be too broad. That is why I defined a certain scope that limited this research:

· I focused on public health care
· I focused on the Netherlands. 
· There are multiple applications of telemedicine. I focused on telemonitoring, teleconsultation and telerehabilitation as applications of telemedicine
· I mainly focused on acceptance of doctors, patients and nurses, because I believe these parties are the most important parties involved with telemedicine. Doctors, patients and nurses are the parties that actually use telemedicine. 
1.4 Thesis Structure

Currently you are reading the introduction of this thesis. After the introduction, in chapter 2, the literature review can be found. In chapter 3, the methodology of this research is discussed. From chapter 4 up and until chapter 10, the data that was gathered by doing interviews and visiting an education evening is discussed. In chapter 11 an analysis can be found of the data that I gathered. Finally, in chapter 12, the conclusions of this research can be found. Of course this thesis contains an entire bibliography after chapter 12. In each of the chapters, an introduction to the chapter and a summary are given. 
1.5
Chapter Summary
Telemedicine is a very broad concept. In this chapter a definition of telemedicine was given. Benefits of telemedicine were discussed and information was given about teleconsultation, telemonitoring and telerehabilitation, which are the three applications of telemedicine on which this research focused. Telemedicine can have lots of benefits. However, telemedicine is not always accepted by its users. This is the topic of my research. I focused on public healthcare in the Netherlands. Patients, doctors and nurses were the subjects of the research, because they are the people that use telemedicine.
2
Literature review
2.1
Chapter Introduction

The reason for writing this chapter was to provide you with an overview of the most important research that was done on the acceptance of telemedicine. In this chapter some technology acceptance models are discussed. The Technology Acceptance Model 3 is discussed in more detail. Using the TAM3, I have looked at several factors that can influence the acceptance of telemedicine. Perception theory, system evaluation, social computing, system quality and risk management are topics that are discussed in this chapter. Finally, the results of the literature review are summarized at the end of this chapter.
2.2 
Technology Acceptance
Models
There are multiple possible models to look at when it comes to acceptance of technology. These models can also be used for telemedicine. One of the models to look can be the Diffusion of Innovations Model, which explains how innovations are adopted by people (Rogers, 1995). An older model that describes what drives people to take action is the Theory of Reasoned Action (Fishbein & Ajzen, 1975). This theory explained that attitudes, driven by beliefs and evaluations, lead to an intention. This intention is also influenced by opinions of other people. This influence is called the subjective norm. The intentions can then lead to a certain type of behaviour.

Another model is the Technology Acceptance Model (Davis, 1989). This model described that perceived usefulness and perceived ease of use can lead to an intention to use certain technology. Just as with the model of Fishbein and Ajzen (1975), this intention can lead to certain behaviour, called “usage behaviour” in the TAM. Later the TAM was expanded to the TAM2 (Venkatesh & Davis, 2000). They acknowledged several features that influence perceived usefulness. Using other research, Venkatesh and Bala (2008) expanded TAM2 to TAM3 by adding several variables that influence perceived ease of use.
A lot of changes can be found when you compare TAM and TAM3. You can see a picture which displays TAM3 below. This figure shows which factors influence the decision to use technology or not. 
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Figure 1: Technology Acceptance Model 3 (Venkatesh & Bala, 2008)
In the figure above you can also see the relationship between TAM and TAM3. When you compare the two models, an amount of factors were added to TAM3 that influence perceived ease of use and perceived usefulness. Also Venkatesh and Bala (2008) found out that the subjective norm was a third factor that can influence the behavioural intention. 
According to TAM3 there can be several factors that influence the perceived ease of use of a system. First of all there are factors there are like an “anchor” for people; factors that influence the initial opinion that people have of the ease of use a system: computer self-efficacy, perceptions of external control, computer anxiety and computer playfulness. Computer elf-efficacy is the amount of confidence that a person has when dealing with computers. To what extent persons using ICT have the feeling they are supported when using the system is the concept of “perceptions of external control”. Computer anxiety is about the worries and sometimes even fears that some people have when dealing with new technology. Computer playfulness is the degree to which certain persons act in a spontaneous, playful manner when dealing with computers.

Second, there are also “adjustment” factors, which are factors that change the opinion of people once they started using the system. In TAM3, there are two of these factors: perceived enjoyment and objective usability. Perceived enjoyment speaks for itself; objective usability is about the amount of effort that is required to use the system.
There seem to be two groups of factors that can directly influence perceived usefulness. First of all there are social factors: subjective norm and image. Subjective norm is the influence of other people; subjective norm consists of opinions of other people on whether you should use the system or not. Image is about how people believe using a certain technology might influence their status. The second group of factors that influence perceived usefulness are factors related to the quality of a system: job relevance, output quality and result demonstrability. Job relevance is the degree to which people believe the system is useful for the specific tasks that they have to do. Output quality is about whether the system does what it is supposed to do. Result demonstrability is about the extent to which certain aspects of the system can be measured. If it is easy to prove that a system is useful, then there is high result demonstrability.
There are also two moderating variables: experience and voluntariness. Experience moderates a number of relationships. The influence of subjective norm on perceived usefulness gets less when users gain more experience with the technology. More experience leads to more knowledge of the system, so people would not need other people’s opinion as much as before. Also, the influence of computer anxiety on perceived ease of use should decrease over time when users get more experienced with using the system. 
There are more ways in which experience can be a moderating variable. As users gain more experience, users will get a more realistic idea of the system. Therefore the influence of the adjustment factors, perceived enjoyment and objective usability, gets higher when users gain more experience. Experience is also a moderating variable in the relationship between perceived ease of use and perceived usefulness. If users find a system hard to use, then the chance that users would find a system useful will be less. More experience tells a person more about the ease of use. Because of the increased knowledge on perceived ease of use, the influence of perceived ease of use on perceived usefulness will be higher. 
Experience also moderates the relationship between perceived ease of use and the behavioural intention. Perceived ease of use is more like a potential hurdle before starting to use a system. Once users start using a certain system, they will get more knowledge about the system, so the influence of ease of use on the behavioural intention will get less as users gain more experience.
Voluntariness is a moderating variable in the relationship between subjective norm and the behavioural intention. Voluntariness, like subjective norm and image, is a social factor. If use of a system is not voluntary, then the opinion of superiors will have a big influence on the decision to use a system. If the use of a system is voluntary, then the subjective norm will not have a direct, significant effect on the behavioural intention. However, subjective norm does influence the perceived usefulness in both settings. This is logical; if people around you believe you should use the system, then the chance that you find a system is useful gets higher. 

I kept the factors mentioned in TAM3 in mind when doing the literature review and the interviews.  This model helped in figuring out which factors can lead to the acceptance of telemedicine. However, I have not done a doing quantitative research, so I have not used the proposed scales with this model to perform a statistical survey. No questionnaires were sent to people.
Also, I looked further than the factors mentioned in this model. Venkatesh and Bala said that other research mentioned that individual characteristics (like age, gender or certain personality traits) can influence the decision to accept a certain technology. However, in TAM3, these characteristics are not displayed directly. I have taken this and other possible factors that are not displayed in this model into account when doing my research. However, I kept a broad view when doing the interviews and I did not restrict myself to TAM3 or any other model.  More about the methodology can be read in chapter 3.

In this literature review I divided literature about acceptance into categories. These categories are based on the variables that influence perceived ease of use, perceived usefulness and behavioural intentions, and on the moderating variables. Perception theory incorporates the relationship between computer self-efficacy, perception of external control, computer anxiety, computer playfulness and the acceptance of telemedicine. A part of system evaluation theory is theory about how perceived enjoyment and objective usability influences the acceptance. Theory about acceptance and subjective norm, image and voluntariness is discussed in the “Social computing” subsection. In this subsection, things like changes in the doctor-patient relationship are also discussed. In system quality theory about the relationship between job relevance, output quality, result demonstrability and acceptance is discussed.  The factor experience that is in TAM 3 is discussed throughout the next subsections. 
Aside from this, I believe that risk management can also be an important factor for the acceptance of telemedicine. Telemedicine costs a lot of money and it can influence health status of the patients. Therefore telemedicine can be a risk. Therefore “risk management” is discussed as the last topic for the literature review. As a last comment of this subsection, not all variables mentioned in TAM3 are coming back explicitly, as researchers found certain variables more important than others.
2.3
Perception theory 


There is some evidence in literature that acceptance to telemedicine can be a problem in the Netherlands. A report by Nictiz, the National IT Institute for Healthcare in the Netherlands, written about using telemedicine in long-term care mentioned that ICT and (long-term) care are traditionally like water and fire (Boshuizen & De Graaf, 2008). There is a natural resistance against ICT that has to be overcome. They conclude that it takes time for healthcare professionals to get used to the combination of healthcare and ICT. However, people who have overcome the initial resistance are usually quite enthusiastic about telemedicine. R. Erdman of the Erasmus University came to the same conclusion (HCC, 2003). Doctors and patients have a certain instinctive resistance, which can form a barrier against using telemedicine. However, patients and doctors seem to respond quite positively when using the system. Good medical assistance seems to be important for this. 
There are more sources about resistance to telemedicine in the Netherlands, besides the report from Nictiz. The Dutch Court of Audit (Algemene Rekenkamer) mentioned that there is sometimes not enough support for telemedicine in their report about telemedicine in long-term care (2009). This support is important for the acceptance of telemedicine. Telemedicine can change processes in healthcare. This can cause hesitations or resistance by healthcare providers, patients and politicians. The RVZ (Raad voor de Volksgezondheid & Zorg, 2008) mentioned that doctors do not always want to use eHealth. However, eHealth is not the same as telemedicine. Furthermore, the RVZ did not mention how they came to this conclusion. 

Nijhof (2007) argues that people that have more experience with telemedicine have a more positive attitude towards telemedicine. This corresponds to the opinion of Boshuizen and De Graaf (2008) and the opinion of Mr. Erdman (HCC, 2003). However, not many people have experience with telemedicine.  Healthcare professionals that resist telemedicine often mention that it reduces the personal contact with the patient. In Nijhof’s research most healthcare professionals did not think telemedicine was appropriate for diagnostics. However, they seemed to be more positive about using telemedicine for treatment and prevention of diseases. Also, people of 50 years and older were less positive about telemedicine than younger people. This is consistent with the research of Schmeida et al. (2007) and with the restraining factors that Grigsby (1995) mentioned. 
The literature review of Whitten and Love (2005) showed that a possible reason for resistance was that healthcare providers do not like to change things. Telemedicine causes a change in daily routines. Healthcare providers sometimes find these changes unnecessary. They often feel they are already providing healthcare in the best way they can. Despite this, healthcare providers seemed to be quite positive of the future possibilities of telemedicine.
Reports from Nictiz in 2008 and 2009 said something similar to what Nijhof (2007) and Schmeida et al. (2007) mentioned. Nictiz said that employees with lots of experience in healthcare are often very attached to their way of working. These people often have not much affinity with computers.  From this perspective there is a gap between generations.

The model of Werner and Karnieli (2003) included habit and technology anxiety as factors that decide the acceptance of telemedicine. People may feel anxious of using technology, thus affecting the acceptance in a negative way. Also, if people are used to using telemedicine, then this can be positive for the acceptance of telemedicine.

The Dutch Court of Audit mentioned that healthcare professionals often do not have enough knowledge of ICT. They are often not familiar with the use of new technologies (Algemene Rekenkamer, 2008). I believe can be a barrier against using telemedicine. Also, patients are sometimes resistant to using telemedicine. A solution for this could be to make patients more familiar with using ICT (Boshuizen & De Graaf, 2008). If patients find it easier to use ICT in general, then using telemedicine should also be easier for patients.

Broens et al. (2007) mentioned that users of telemedicine need support. If users do not get support, then they will get frustrated with the telemedicine technology when they have problems. This may result in people abandoning the system. So Broens et al. argues that user support is a major issue for the acceptance of telemedicine. He also argues that the system must be easy to use. 
Buck (2008) talked about several critical success factors in her research. She mentioned that healthcare providers should take expectations, skills and limitations of the patients into account when delivering healthcare using telemedicine. Some people have certain expectations of telemedicine. They can also have certain skills that can make it easier for them to use telemedicine. There can also be circumstances where patients have certain characteristics that make it harder for them to use a system. For example, some patients may have a visual handicap. 

Another critical success factor that Buck mentioned is that emotional states of the patients should be accounted for in the development of telemedicine. The application should make sure that a patient feels safe and feels like the new technology can be trusted. Also patients and doctors should have the feeling that they are under control. Telemedicine should not limit the extent to which doctors and patients can take decisions.
Hjelm (2005) concluded that a possible problem is that some people find it hard to use the new technology. Therefore people should be well educated about the technology, and healthcare professionals should make sure that telemedicine technology is developed according to their specifications. This corresponds to what Broens et al. (2007) said. They mentioned that it is important that users are well trained when using telemedicine. This training is needed at all levels. 

Computer playfulness is the only factor where hardly any literature talked about when you look at system evaluation. Computer anxiety, computer self-efficacy and perceptions of external control were variables that were mentioned more often in telemedicine literature.
2.4 System evaluation
People are sometimes quite positive about telemedicine. Peeters et al. (2008) mentioned that healthcare professionals and patients in the Netherlands are usually quite positive about using telemedicine. However, this survey was done about people that actually use telemedicine. People that use telemedicine are generally people without much resistance.

Liss et al. (2002) said that there are lots of studies that suggest that participant do not need a lot of training to be able to use telemedicine. This suggests that objective usability is quite high for the studies that Liss et al. examined. Doctors and nurses participating in the survey of Richards et al. (2005) found eHealth easy to use. 90% of the healthcare professionals in the survey of Aas (2000) believed telemedicine was easy to use. In this survey almost all healthcare professionals had no anxiety of the technology. They also found the technology useful. 2 out of the 30 people interviewed thought telemedicine was exciting to use.
Boshuizen and De Graaf (2008) from Nictiz mentioned that the fun parts of telemedicine should be communicated to people instead of emphasizing on the disease all the time. Some people find it enjoyable to do their banking online. Boshuizen and De Graaf thought the same might be possible with telemedicine. However, I think this is quite a hard thing to do. There are not many fun things about a disease, and it takes a strong and positive person to see the fun parts of using telemedicine.
The Dutch Court of Audit mentioned that it is important that healthcare providers are enthusiastic about telemedicine. There have to be a number of pioneers in an organization that really want to use telemedicine (Algemene Rekenkamer, 2008). Peeters et al. (2008) said that these pioneers need support from different parties.
Whitten and Love (2005) mentioned that the time it takes to set up telemedicine an important factor in the acceptance of telemedicine. Another important factor is the required time for people to adapt to telemedicine. These factors are related to the objective usability variable of the Technology Acceptance Model 3 (Venkatesh & Bala, 2008).
In the research of Hu  et al. (2002), perceived ease of use was concluded to be an important factor that differentiated adopters and non-adopters. Organizations that had been using telemedicine thought ease of use was less important for the success of telemedicine than organizations that had not used telemedicine yet. A logical explanation can be given for this. Organizations that have been using telemedicine for a long time are familiar with the technology. People have developed certain habits for dealing with the technology. Doctors and nurses know how to work with the technology. Ease of use is likely to increase when people gain more experience, because people are learning. In the beginning, when using a new technology, people are not used to it yet. They can therefore be quite anxious about the new technology and emphasize that it is difficult to use the new technology. However, training and experience change this; the objective usability gets better as users spend more time with the system.

Objective usability is sometimes discussed in literature, but the factor “perceived enjoyment”, which is a variable in the TAM3 (Venkatesh & Bala, 2008), is something where not much literature talks about. This is quite logical. Telemedicine is not a regular technology. It is a technology with which the ultimate goal should be to cure more people. Sick people are not a fun thing. Therefore I believe using telemedicine is more related to clinical benefits and efficiency rather than people enjoying the use of telemedicine.
2.5
Social computing
Hjelm (2005) mentioned that patients could feel they are treated in a less personal way when telemedicine is used. The same reasoning is sometimes given by healthcare professionals (Nijhof, 2007). Healthcare professionals sometimes do not want to use telemedicine because of this reason. Some of them claim they chose their job to look after people, instead of looking at a screen to monitor anonymous persons (Flim, 2009; Algemene Rekenkamer, 2008). However, these people can often be convinced by positive experiences of clients or colleagues (Flim, 2009).
As said before, Hjelm (2005) mentioned that patients could feel like they are treated in a less personal way. This can be a disadvantage, because people want to have the feeling like people are really looking into their problem. On the other hand, more anonymity could have advantages. Miller (2002) mentioned that more anonymity could make sure that patients would be willing to share more information. For example, patients that are ashamed about something may share this when they have the feeling they do not really have a personal relationship with the person receiving this information.

People have a more positive attitude to telemedicine if there are more people using it. Also, users of telemedicine will promote telemedicine to other people. If there are some people using telemedicine in an organization, then others are more likely to follow if they see the benefits (Hu et al. 2007; Gagnon et al., 2003; Sheng et al., 1998). Schmeida et al. (2007) also said that people who already use telemedicine can act as lobbyists. They can inform other people about telemedicine. This also corresponds to the research done by Flim from Nictiz (2009). A recommendation of Flim was that healthcare professionals have to get time and facilities to share their experiences with telemedicine. 
A result of the research of Hu et al. (2002) was that the collective attitude of medical staff to telemedicine is the most important predictor of the acceptance of telemedicine. According to them, collective attitude is the most important factor that separates adopters from non-adopters. Therefore benefits of telemedicine have to be communicated between physicians. Gagnon et al. (2003) have the same opinion on this. They say that “in their decision to use telemedicine, physicians seem to be mostly influenced by cognitions from the ‘collective self’, i.e. their perception of what the social groups to which they belong expect from them”. Patients, managers and colleagues have certain expectancies and physicians may want to comply with this. 
Tanriverdi and Iacono (1999) also said that healthcare providers have to encourage each other to use telemedicine. However, they emphasized that this encouragement is not enough for the acceptance of telemedicine.  Not every research sees the subjective norm as a significant predictor of acceptance. One of the results of the survey of Chau and Hu (2002) was that the opinion of others was not a significant factor for the intention to use telemedicine.
Acceptance of telemedicine also seems to depend on what healthcare professional you are talking about. A result of Nijhof’s research was that nurses have a more positive attitude towards telemedicine than general practitioners. This is consistent with the research of Schmeida et al. (2007). They found that nurses in their survey were more positive about telemedicine than physicians. However, the survey of Richards et al. (2005) about the rural use of telemedicine in the UK concluded the opposite; nurses seemed to be less positive about eHealth than GPs. However, this survey was about eHealth, which is a broader concept than telemedicine. Attention needs to be paid to the different parties that are involved in telemedicine (Menachemi et al. 2004). Menachemi et al. also mentioned that patients are likely to use telemedicine if their physician recommends it. Ease-of-use is also an important factor for physicians to use telemedicine. Whitten and Love (2005) mentioned that management can also have a significant influence on healthcare providers’ opinion of telemedicine. 
Hjelm (2005) mentioned a few potential drawbacks of telemedicine. He mentioned that telemedicine can cause a change in the doctor-patient relationship. Although telemedicine can improve communication between patients and doctors in certain ways, there are also disadvantages to telemedicine on this topic. For example, some people have physical problems that can make it hard for patient to understand their doctors. Also, people may feel like they are not being treated in a personal way when they receive healthcare from a distance. 
Miller (2001) mentioned that privacy could be a problem when using telemedicine. When patients communicate with a doctor in person, then they exactly know who hears what they are saying. When they send medical information to healthcare providers by email or talk to them by phone, then patients do not always feel safe, because they cannot be sure that their private information ends up into the wrong hands. In 2002 Miller also mentioned that video consultations could serve as a supplement to face-to-face communications, rather than as a replacement.

Buck (2008) mentioned several social critical success factors for the acceptance of telemedicine. First, she mentioned that patients and doctors have to feel like they are being taken seriously when using telemedicine. Second, healthcare providers have to know that their status does not change with telemedicine. Some people are afraid that telemedicine is going to take over some of their tasks. Third, telemedicine should facilitate clear communication between different parties.
The influence of voluntariness and image on acceptance is not something that is investigated widely. I believe image is not an important factor for the acceptance of telemedicine for patients, because they care more about their health status than their image usually. The most theory related to social computing is about the subjective norm.
2.6
System quality
For the acceptance it seems to be important that the advantages of the system are well communicated to the user (Buck, 2008). Often people do not know what the reason is to use telemedicine. Communicating this reason can improve the acceptance rate. Another factor related to system quality is that information related to telemedicine has to be traceable. This information has to be clear and correct.
Boshuizen and De Graaf (2008) gave a similar conclusion. They recommended that people should be shown how telemedicine works. I agree to this. If people know how telemedicine works, then they are more likely to see the benefits of the system and overcome their initial resistance. Also, they mentioned that patients should be made more familiar with the possibilities of telemedicine. This could result in patients asking for telemedicine. If patients ask for telemedicine then doctors will be more likely to offer these services.
Another example of possible resistance to telemedicine in the Netherlands is the research done in 2009 by Flim. According to Flim, there is sometimes resistance to telemedicine in the Netherlands. Some healthcare providers and patients are worried that ICT is going to replace the work of people in healthcare. They are afraid that this will reduce the quality of healthcare.

Miller (2001) mentioned there is a lack of information on the effectiveness of telemedicine, which can lead to a lower acceptance rate. Miller also said that patients are quite positive about telemedicine. However, he said that patients are usually quite positive about healthcare in general, so he could not conclude that patients prefer healthcare using telemedicine above regular healthcare. Healthcare providers seem to be less eager to use telemedicine. Miller also concludes there is a lack of information on the effects of telemedicine. This lack of information forms a barrier against the acceptance of telemedicine. However, this research was done in 2001 and today there probably is more information on telemedicine.
Another possible reason for resistance is that there is a certain amount of products that do not correspond to the requirements of the users. Users of telemedicine are often not involved with the development of telemedicine (Tjalsma, 2008). This corresponds to the opinion of Nictiz (Boshuizen & De Graaf, 2008; Flim, 2009). They argued that a reliable functioning of the technology is often a problem for the motivation of healthcare professionals. Healthcare professionals therefore have to be involved with setting up the standards for telemedicine. Better functioning technology will immediately result in a higher acceptance. Broens et al. (2007) mentioned that telemedicine is more likely to be accepted when systems use certain standards. Weissert and Silberman (1996) also claim that a lack of standards can be a reason to resist telemedicine.
A report by Peeters et al. from Nivel (2008) about using video communications in healthcare in the Netherlands showed that both healthcare providers and patients are quite satisfied with telemedicine. 75% of the patients thought video communications were a great invention and 66% wanted to keep using video communications in the future.  81% of employees working in homecare thought video communications were a great invention and 81% of these employees also believed their work had become more attractive when they started using video communications.
Whitten and Love (2005) did a literature review about the satisfaction of healthcare providers and patients with telemedicine. Their conclusion was that patients and healthcare providers are satisfied with telemedicine in most cases. However, healthcare providers seemed to be less enthusiastic than patients. A reason for this can be that healthcare providers need better explanations on the telemedicine equipment. 
Yip et al. (2003) found three factors that were the most important predictors of satisfaction of patients with telemedicine. These factors are the quality of the actual care that is received, the quality of communication and the similarity to face-to-face healthcare.

Mair and Whitten (2000) concluded that most patients accept teleconsultation in the researches that they examined. Patients mentioned that teleconsultation leaded to less traveling, reduced waiting times and an improved accessibility of specialists. However, the research papers examined often had a poor methodological quality according to Mair and Whitten.

Richards et al. (2005) mentioned that doctors and nurses in their survey found eHealth clinically useful and they felt that the equipment functioned properly. However, these doctors and nurses did feel like they needed more training and they believed eHealth increased their workload.

Tanriverdi and Iacono (1999) talked about several factors that influence the acceptance of telemedicine by doctors. According to them, physicians want to see scientific evidence that prove that telemedicine, is technically feasible, clinically effective, cost effective and they want to have organizational support. Grigsby (1995) found that physicians saw a lack of scientific evidence as a barrier to the acceptance of telemedicine.  Hu et al. (2002) mentioned that technical feasibility is not enough to convince physicians to use telemedicine. Medical validity is also necessary for this.
2.7
Risk management
Barriers to the acceptance of telemedicine for physicians seem to be that they are uncertain about the quality of care, quality of service and complexity issue related to telemedicine. Patients seem to be uncertain about the new way of communicating to physicians and they seem to be uncertain about security and privacy issues (Menachemi et al. 2004). Weissert and Silberman (1996) also think a lot of people are concerned with privacy.  Stanberry (2001) thought that acceptance would increase if people were surer of what was done with their information and who could access their information. However, Flim (2009) said that a lot of healthcare professionals believe telemedicine can increase privacy. Boshuizen and De Graaf (2008) said one of their respondents also mentioned this possibility.
An article about telehealth concluded that adoption has been slow. A reason for this is that there is no clarity about the possible contributions of telehealth (Cusack et al., 2008). As a result, people can see telemedicine as a risk.
The opinion of Hu et al. (2002) was that it is important to consider possible service risks. Perceived service risks are something that can differentiate adopting and non-adopting organizations. When you look at these service risks, some will be valid and some will not. Organizations should identify the perceived risks by their physicians. There should then be an assessment of whether the risk is a true risk or not. Evidence based information should be gathered to make a decision on this. If the assessment says that a perceived service risk is actually no risk at all, then this can remove unnecessary concerns from physicians. I believe less physician concerns can then lead to a higher acceptance rate. 
Darkins (1996) wrote a paper that was specific about risk management in telemedicine. He came up with some interesting comments. First, some people see telemedicine as a risk, even though consultations by telephone are a very common thing. Hardly any people see consultations by telephone as a risk, but other ways of telemedicine are often perceived as a risk. Second, telemedicine can be seen as risky in some cases, but telemedicine can also sometimes reduce risks. Third, to reduce the risk, it is important to come up with standards for “accepted practice”. Fourth, protocols are needed to make sure that telemedicine is safely. Telemedicine should not replace a physical examination when a physical examination is in fact needed. Fifth, in some cases telemedicine is so important to use, that not using telemedicine would be a risk. For example, sometimes moving a patient to a hospital is impossible. Consulting a medical specialist from a distance can then be a solution. Sixth, it is important that technology works according to the specifications. These specifications of course have to be adequate. It is also important that the technical infrastructure uses certain standards. Also, back up systems need to be there in case a system fails. Last, even clinical processes that do not involve ICT include risks. Telemedicine is often not proven, but so are other clinical procedures. There are risks involved with telemedicine, but these should be viewed in their perspective. It should not prevent telemedicine from developing too much. 
Stanberry (2001) talked about responsibility in his paper. He claimed that it is sometimes not clear who is responsible for a patient when a patient is treated using telemedicine. Boshuizen and De Graaf (2008) had the same opinion; often it is not clear who is liable for a patient. Like Darkins (1996), Stanberry also thought there should be protocols. He said this is necessary to make sure that the equipment is safely used. There are multiple possible risks involved with telemedicine. Wrong diagnoses may be made as a result of a digital image that does not contain sufficient information. Another possibility is that a doctor makes a diagnosis using an image that is altered or corrupted, because of some technical error. Stanberry (2001) also talked about polarisation. There are not much people neutral against telemedicine. Usually people are either for or against telemedicine.
McCrossin (2003) wrote a paper about managing risk in telemedicine. He mentioned that established risk management standards like the Risk Management Standard AS/NZ 4360 (Standards Association of Australia, 1999) can be used for risk management with telemedicine. First, the context in which possible risks can take place has to be identified. Second, possible risks have to be identified. Third, the risks have to be analyzed. The size of the risk depends on the likelihood that it happens and on the consequences that are involved with the risk. Fourth, evaluation needs to take place to see what can be done about the risks. Fifth, treatment can take place, to try to reduce the size of the risk. You can see this process in the figure below:

[image: image4.png]



Figure 2: Risk management overview (McCrossin, 2003, originally from Standards Association of Australia, 1999)
2.8 Other topics
Chau and Hu (2002) mentioned that perceived usefulness is the most important factor for deciding to accept telemedicine or not. However, their analysis was based on the first TAM. Venkatesh and Bala (2008) concluded the same thing, and their analysis was based on TAM3.
Vlaskamp et al. (2001) mentioned that there are fewer stimuli in the Netherlands to use telemedicine than in other countries. The reason for this is that everyone lives relatively close to each other in the Netherlands. It is harder to visit healthcare providers for people that live in rural areas far away from any doctor. Therefore in the Netherlands telemedicine is not as popular as in countries where the population density is lower. However, Vlaskamp and al. did mention that telemedicine is more and more seen as a solution to capacity problems in the Netherlands. A conclusion of Flim (2009) was that telemedicine is still not seen as “regular healthcare”. Healthcare professionals do not see telemedicine as a natural part of healthcare.
There may be fear that doctors and nurses may get fired as a result of telemedicine. This is something that Boshuizen and De Graaf (2008) mentioned. In the short term telemedicine might lead to be people getting fired. However, in the future there will probably be a shortage in healthcare, so this is probably just a temporary problem.

Another possible factor for resistance is the financing (Boshuizen & De Graaf, 2008; Grigsby, 1995). Doctors need to invest time in learning to work with telemedicine, but do not get a financial compensation for this. Giving doctors more incentives to work with telemedicine could result in a higher acceptance. However, the most important recommendation of Boshuizen and De Graaf (2008) was that an awareness campaign should be started to familiarize people with telemedicine. This could then lead to a higher acceptance rate.

Sheng et al. (1998) found out that adopters had a stronger intention to use telemedicine than potential adopters. What this means is not entirely clear, because no definition was given of what a “potential adopter” was. However, an interesting recommendation from this research was that trials should be started, partly to familiarize healthcare providers with telemedicine. Healthcare providers can then gain some experience with telemedicine before adopting it.

2.9
Chapter Summary

Perceived ease of use seems to be an important factor for the acceptance of telemedicine. However, perceived usefulness seems to be more important. Most literature suggests that people are largely influenced by other people in their decision to adopt telemedicine. Lobbyists can influence people’s decision to use telemedicine. All in all, people who have used telemedicine seem to be quite satisfied with telemedicine. However, literature suggests that people who have not used the technology yet are often quite hesitant to use it, because telemedicine is relatively new.  Some people are resistant to technology and some people are resistant to change in general. Literature suggests that older people are more hesitant to use telemedicine than younger people. Concerns that people address include fear of reduced personal contact, reduced privacy, technology taking over tasks of people, possible technical errors, a lack of standards and responsibility issues. Experience with technology seems to be an important factor for the acceptance of telemedicine. Training seems to be important as well. Finally, risks related to telemedicine have to be managed.
3
Research Methodology
3.1
Chapter Introduction

In this subsection it is described how the research was performed; an overview can be found of how the answers to the research questions have been found. First, after reading this section, it should be clear what the research questions were. Second, you can read how I did the literature review, data collection and data analysis. Third, the way in which conclusions were drawn from the gathered information is discussed. Fourth, the epistemology of this research is discussed and an overview of alternative strategies is given. Finally, a summary of this chapter can be found at the end of the chapter.
3.2
Research questions

For this research I defined a main research question. The main research question is:
To what extent is telemedicine accepted in the Netherlands?
To answer the main research question I defined a few sub questions. The answers to these sub questions helped me in answering the main research question. The sub questions for this research are the following questions:
How does telemedicine change the way of delivering healthcare in the Netherlands?
Why can telemedicine cause resistance by users in the Netherlands?
Which application of telemedicine is most accepted by users in the Netherlands?
With users I mean doctors, patients and nurses. 
3.3
Details of the used methodology
The research questions in the previous subsection obviously had to be answered. Information was gathered in a number of ways.
I have used my previous research in the Seminar Business & ICT as a starting point for this research (Lagendijk, Sprangers, Wang, 2010).  During this Seminar, my colleagues and I found out that acceptance can be a problem with telemedicine. We gathered some information on the acceptance of telemedicine in our literature review, although acceptance was not our point of focus. Also, we did four interviews at this Seminar, at which we also gathered information about the acceptance of telemedicine.

Of course the research questions for this research were different. Therefore a lot more information had to be gathered before conclusions could be drawn. First, a literature review was done. In this literature review I looked at the results of previous research on the acceptance of telemedicine. General theory about acceptance was also reviewed. I tried to find out what literature said about the acceptance of telemedicine in the Netherlands. I also looked for general statements about acceptance of telemedicine that did not talk about the Netherlands specifically. For writing the literature review, I divided the literature review into several categories that were all related to acceptance. These categories were found by looking at the Technology Acceptance Model 3 (Venkatesh & Bala, 2008).
3.4
Fieldwork research procedure

After the literature review, I started collecting data myself. This data collection was done by doing interviews in the field. Also, an education evening about telecardiology was visited in which I saw presentations by healthcare professionals and talked to a few people in an informal way.

The literature that was read during the literature review gave me a lot more knowledge about acceptance in general and about the acceptance of telemedicine in the Netherlands. This knowledge was used to create a number of interview questions about the acceptance of telemedicine in the Netherlands. These interview questions were all placed into several categories that were the same categories as the ones used for the literature review. Interview questions were created after looking at a number of important topics that were often mentioned in the literature review. Some interview questions were decided to be important questions, while some interview questions were only considered optional questions. 

The interviews were semi-structured. For each interview I brought a list of topics/questions that I wanted to discuss. However, during the interviews, new topics were often brought up. The reason for this is that I believe it was best to cover the most important topics, while also allowing for a certain freedom to cover new topics that were brought up by the interviewee. 

I focused on people that actually used telemedicine, so the focus was mainly on doctors, patients and nurses. For the interviews I tried to cover the most important applications of telemedicine; taking all of the interviewees together, there had to be someone who knows something about telemonitoring, there had to be someone that had knowledge about teleconsultation and there had to be someone who knew something about telerehabilitation. I also tried to look at telemedicine from different viewpoints. Therefore, the people that I interviewed all had different roles in healthcare.
In total, five interviews have been done specifically for this research. First, heart patient Fred Bolland and his wife Gerda Bolland were interviewed at Erasmus MC. Second, general practitioner Dr. Bax was interviewed. Third, I interviewed Teus van Dam and Stefan Nelwan, who are a nurse/researcher and a software engineer/researcher at Erasmus MC. Fourth, Sharon McIntosh, a communication adviser at the Maasstad Ziekenhuis was interviewed. Finally, I interviewed Dr. Lonnee, a dermatologist at the Ikazia Ziekenhuis. As mentioned before, the sixth source of information that I gathered myself was an education evening that I visited. In addition to these activities that were done specifically for this research, I also used the acceptance-related information which was gathered during the four interviews in the Seminar Business & ICT.

To summarize this subsection: this research was a qualitative research. The conclusions at the end of this research mainly consist of explanations rather than numbers.
3.5
Data analysis technique & epistemological stance
After doing the data collection, the collected data had to be analyzed. For the analysis, I first looked at a number of topics that were mentioned often in the interviews. These were the five main topics of my data analysis; every bit of analysis that I described is placed in one of the five subsections that correspond to the main topics of the interviews.

For the data analysis I compared the results of the interviews and the education evening with each other. This was done for each of the five main topics. This enabled me to get a good idea of the acceptance of telemedicine of the interviewees. My own critical opinion was then added to this comparison. 

After doing the data analysis, I compared the results from the data analysis with the results from the literature review. Again, I added my critical opinion to this. This allowed me to answer the sub questions. The answers from the sub questions could then be used to answer the main research question.  
Critical research is the term that probably explains my epistemology in the best way. I tried to look at the acceptance of telemedicine from different sides. Also, acceptance can be a social issue. For example, if one doctor says telemedicine is ineffective, then other doctors might believe this as well, reducing the level of acceptance of telemedicine.  Therefore critical research was most fit for doing research on the acceptance of telemedicine.

3.6 Alternative strategies
The results from the research were qualitative; I did not get numbers as a result of the research. I tried to get explanations to certain phenomena. Acceptance is mostly a qualitative concept; it is hard to measure acceptance by using numbers. Using quantitative surveys would have resulted in a limited knowledge of the acceptance of telemedicine; using interviews results in deeper knowledge on the topic. This is the reason why I decided to use semi-structured interviews as a means of data collection. 
By using semi-structured interviews, I had the ability to go really deep into certain subjects. Explanations to certain statements from interviewees could easily be asked. If I had done a quantitative research by sending out questionnaires and doing a statistical analysis on it, then I could not have gained such detailed explanations. However, the advantage of sending questionnaires and doing a quantitative analysis is that you can reach more people. Therefore a quantitative analysis could be done as a follow up to this research, for example to verify the conclusions provided in this research
Another choice that could have been made for this research was to limit the scope more. For example, I could have focused only on telemonitoring, only on diabetes patients or only on telemedicine in a specific hospital. The advantage of this would be that more specific conclusions could have been drawn that would be more useful for the specific application than the conclusions of this research. However, doing a broad investigation like this provides lots of general information for everyone that wants to know more about the acceptancetelemedicine. It could also be a good starting point for future research. In future research, acceptance of specific applications could be investigated.

3.7 
Chapter Summary
In the beginning of this chapter, the research questions were defined. In the rest of this chapter, the way in which the research has been done was described. This research elaborated further on the research done in the Seminar Business & ICT. For this research specifically, a literature review was done, semi-structured interviews were done and an analysis was done on the results of these interviews. The results of the data analysis were then compared with the results from the literature review to answer the research questions. The epistemology of this research was “critical research”. The research was a qualitative research; results and conclusions consisted of explanations rather than numbers. At the end of this section, alternative methodologies that I did not use were discussed.
4
Previous interviews

4.1
Chapter Introduction



In the Seminar Business & ICT an amount of interviews were done about telemedicine in the Netherlands. Acceptance was not a specific topic for these interviews. Nevertheless, information about acceptance was gathered from these interviews. Four interviews were done in the Seminar Business & ICT. Two suppliers of telemedicine were interviewed: Erwin van der Star from Vitaphone and Renie Heerbaart from IZIT. Also, Doortje Boshuizen from Nictiz, the National Institute for IT in healthcare, was interviewed. Finally, Ellen Klaassen, a nurse from Erasmus MC was interviewed. In this paragraph the most important results with respect to acceptance are mentioned.
4.2
Vitaphone

Erwin van der Star mentioned that there are a lot of problems with telemedicine. A lot of problems are related to the fact that people are hesitant to use telemedicine. For telemonitoring, often people do not choose to use the technology, because they are either unwilling to do so or unable to do so.
Mr. van der Star believed that a problem with organizations that want to use telemedicine in the Netherlands is that some employees fear that there will be lot of people will get fired when telemedicine is implemented. However, these people do not realize there will be a big shortage of employees in healthcare in the future. Another problem with telemedicine is that every hospital wants to test the same technology even though other hospitals have already done this. Hospitals do not always share information on these tests, because there is some competition between hospitals in the Netherlands. Therefore different hospitals do similar tests on telemedicine. This is very inefficient; it costs a lot of money. Therefore it may be better if these tests would be done on a higher level, to make sure that every hospital benefits from the results that these tests give.
People that have important functions in hospitals are often older people, according to Mr. van der Star. This can be a problem. Older people are often more resistant to change. They often prefer to work the way they always have done. People who work with the technology are often quite excited to use it, but management or people who analyze the data that such technology brings are often not so excited about it. Academic hospitals are generally more open to telemedicine. They also seem to be more open to innovation in general. The reason for this can be that there are a lot of young people there, and a lot of people who do research. 
Sometimes the wrong people make decisions when it comes to telemonitoring. The people who make decisions about devices that monitor the condition of the heart are often groups of cardiologists, even though the hospital spends the money. This is a problem, because people who have a high function in cardiology are often old people who resist these technologies. Young people often do not have a vote in this. When cardiologists make decisions about technologies they are going to use themselves, then the result of these decisions can be biased. They may take decisions based on what benefits themselves the most, instead of what is best for the patient or for the budget. Another problem related to the people is that people often prefer to keep doing what they are doing at this moment, because it is easy.
Mr. van der Star also believed that the way budgets for hospitals are allocated. Hospitals mainly get paid when a patient lies in a bed at the hospital is a problem. Therefore hospitals often want to keep their patients in the hospital, even though it is usually much cheaper and better for the patient to recover at home using telemonitoring equipment. Because of the budget structure, the decrease in cost often does not compensate for the decrease in budget that the hospital has because they have one less patient in a bed at the hospital. Another problem related to the financing is that healthcare providers often do not want to invest in large changes. Investments are expensive, and money comes from different places. Certain budgets are allocated to certain things. Often an investment cannot be done when money is not reserved for such an investment. This happens even if the investment would greatly lower the costs in the future, so even if there could be a large return on investment. A problem for the Netherlands is that the country is small. Big investments cannot always be done, because the investment may not reach enough people. Generally, a problem with healthcare is that healthcare is all about money.

4.3
IZIT

Mrs. Heerbaart from IZIT mentioned that people are the most critical success factor for telemedicine. The alignment between suppliers and demanders of telemedicine is also important; products that the suppliers create have to be conforming to the wishes of the demander.

One of the problems with telemedicine, according to Mrs. Heerbaart, is that people are in general not prepared or are not fond of changing their work processes. Another problem is the way healthcare is organized in the Netherlands, especially in hospitals is it very complex. In the hospital you make an appointment with the specialist and arrived at the specialist, they have their own business and their own way of working. To deal with this problem, you have to discuss the solution together. Everyone has to give up a little bit of their autonomy. They have to be prepared for a regional solution. The ICT of the application is not so difficult.
Mrs. Heerbaart also thought that the current generation forms a problem for future telemedicine applications. Looking at the current students, their image of healthcare is limited to beds and bandages. They do not think that a computer or laptop is connected to healthcare. They have a complete other image. If they would know the benefits of applying ICT, then their image will be adjusted. Furthermore, when students are graduated and they have to make use of teleconsultation, they appear to be afraid of it. While in fact is the same as chatting with a webcam nowadays. That is a problem which should be handled at their education facility. They do not discuss or teach these new technologies as much as it should be.

4.4 Nictiz

According to Mrs. Boshuizen, telemedicine offers a lot of opportunities and benefits for patients. These benefits include leaving the hospital earlier than usual, being reassured when staying at home and knowing that they can keep an eye on you. This can be very pleasant when you have a chronic disease, for example.  Critical success factors for telemedicine include the needs of the patients. It is important to check whether patients want to use certain devices or technologies. 
4.5 Erasmuc MC – nurse Ellen Klaassen

Mrs. Klaassen talked about several problems of telemedicine. A problem regarding acceptance is that some patients are afraid of the “Big Brother” principle. They sometimes are afraid that everyone is watching them and they can find this really uncomfortable, even if telemedicine could prevent some potential dangerous situations.
Erasmus MC cooperated with the Philips Motiva pilot, but they did not want to give telemedicine devices away to every patient as if it was nothing.  Introducing such systems does not only mean that you have to find out which patients want the device and can use the device, but it also means that you need to have some staff that will watch all of the data that will gathered from the devices.
When introducing telemedicine, it is important that there is also being thought of the changing processes. In this case, the patient will not write down his weight, blood pressure and other important data anymore, but has to measure it using the Motiva device. This data will then be send to the nurse or hospital. 
Mrs. Klaassen believes benefits of telemedicine include that patients often feel safer when they are being monitored.  An important thing for the satisfaction of patients though, is that patients want to know the collected data will be analyzed. Patients have to perceive that nurses actually use the collected data of the patient. People want the feeling that the care provider is really taking care of them. Another advantage is that people in the patient’s environment understand the patient better. Heart failure is not something that is easy to see from the outside. When a patient has telemedicine equipment at home, then people can see that the patient really has health problems.
4.6 Chapter Summary
Some useful information about acceptance was gathered in the Seminar Business & ICT. Three out of four interviewees saw potential problems regarding acceptance of telemedicine. According to Mr. van der Star of Vitaphone, people are sometimes hesitant to using telemedicine. They may be afraid that technology is going to replace the tasks of people. Age can be a factor for the acceptance of telemedicine, because older people sometimes prefer to keep things the way they always have been. Other problems include the financing structure, the way decisions are made in the hospital and the fact that a lot of hospitals do not share information with each other. According to Mrs. Heerbaart from IZIT, people are the most critical success factor for telemedicine. Different people that all have their own way of working can cause problems when implementing telemedicine. Also, people studying medicine do not get sufficient education on ICT. Mrs. Klaassen of Erasmus MC was quite positive about telemedicine. Patients often feel safer when telemedicine is used and their environment better understands the patients’ situation. However, some patients are afraid of the Big Brother effect. A problem with the staff can be that there have to be enough people that analyze the data that telemedicine produces. Mrs. Boshuizen from Nictiz saw lots of opportunities and benefits for patients and did not specifically talk about problems regarding the acceptance of telemedicine.
5
Erasmus MC – patient Fred Bolland
5.1
Chapter Introduction
Fred Bolland and his wife Gerda Bolland were interviewed for this chapter. Mr. Bolland is a person who has problems with his heart. Another thing worth mentioning is that he worked in the ICT sector and therefore had lots of experience with ICT before using telemedicine. Mr.  Bolland has used a device called “Philips Motiva” for two years. The device has been removed for a while now, even though Mr. Bolland would have preferred to keep the Motiva. The reason for this was that his health insurer did not reimburse the Motiva.
5.2
Risk and social influences

Mr. Bolland was one of the first persons using the Philips Motiva at Erasmus MC and therefore he believed he was not influenced by other people in his decision to use telemedicine. He did not consider using telemedicine as a risk, because clear agreements were made with Erasmus MC. He knew beforehand that telemedicine was not going to replace face-to-face healthcare for him. However, he did not know beforehand what the results of telemedicine would be for him.

5.3
Advantages of telemonitoring and telemedicine

Mr. Bolland believes telemonitoring can be very useful. It gives him a safe feeling when someone is monitoring his conditions and takes action when necessary. He believes that telemonitoring can result in an earlier diagnosis. When something is wrong then it can be detected at an earlier stage. Also, sometimes he received telephone calls as a result of the measures taken by the Motiva. The Motiva measured things like his weight, and deviations from the pattern sometimes occurred. As a result of these deviations, Mr. Bolland would sometimes receive a call from the nurse. He believes this is a good thing. He likes the fact that people pay attention to his health state and he thinks it is good that problems can be detected at an early stage using telemonitoring. Also he believes the Motiva is easy to use.

The Motiva increases discipline of the patient according to Mr. Bolland. The reason for this is that people have to measure certain things at a certain time. The nurse can see whether the patient has done the measures. The nurse can then call the patient if the patient has not done these measures. If this happens, then the nurse can also find out why a patient has not measured anything. For example, a reason could be that a patient feels ill and therefore feels too weak to take the measures.

5.4
Doctor-patient relationship and teleconsultation
Mr. Bolland believed that another advantage of telemedicine is that people can sometimes stay at home instead of visiting the hospital every time. This is good, especially for people who live far away or patients who would otherwise have to visit the hospital very often. However, Mr. Bolland believed that telemedicine can never serve as a substitute for regular healthcare. Personal contact is very important. There has to be a relationship of trust between patients and healthcare providers. Telemedicine can sometimes allow patients to stay at home, but can never fully replace face-to-face healthcare.

Mr. Bolland mentioned that face-to-face contact is very important. It is important that it is easy to reach doctors and nurses. Heart problems cause a lot of worries by the patients. Therefore it is important that it is easy to talk to healthcare providers about this. With the Motiva system, contact with the nurses did not become less; the Motiva was more like an addition.
Teleconsultation is also a topic that was discussed briefly. Mr. Bolland believed that teleconsultation could cause resistance by older people. Older people are likely to be resistant to using things like a webcam. He believed video consultations often would not work with elder people.  However, teleconsultation could be useful as an addition to face-to-face consultations. It should not replace face-to-face consultations.

An additional thing worth mentioning is that Mr. and Mrs. Bolland were quite positive about the national Electronic Health Record. Although this is not telemedicine, the national EHR could make sure that enough information on the patient is available in case of emergencies. Some people complain about privacy issues regarding the national EHR. However, Mr. and Mrs. Bolland believed that people that have health problems should find their health status more important than their privacy. 

5.5
Ease of use

According to Mr. Bolland, it is very important that doctors and nurses want to work with telemedicine. People have to get used to telemedicine. In the beginning using telemedicine may feel a bit strange, because people are not used to it. Healthcare providers are sometimes afraid of things like privacy issues. This could be something that causes resistance to using telemedicine. Also doctors may be afraid that people do not use telemedicine in the right way. For example, they may be afraid that patients make mistakes with measuring their weight. 

Mrs. Bolland believed that telemedicine applications can often be designed in a more user friendly way for the patient. For example, colored buttons could be used. Patients could then be told which buttons to press when using the applications. Mrs. Bolland believed colored buttons are easier to work with than buttons with a certain text on it.
In Erasmus MC some of the employees were a bit reluctant to use telemedicine. However, employees of Erasmus MC started to see the benefits of the telemonitoring device more and more as they worked with it. The most important reason for resistance, according to Mr. Bolland, is that the telemedicine technology is new. People have to get used to the new technology.

Mr. Bolland believes it is very important to educate people well, for several reasons. First, it is important to educate them so that they can use the system in the way they should. Second, education is also important for the acceptance of telemedicine. People are sometimes afraid of using new technology, because they do not know how the new technology works. Good education can therefore lower resistance from the people. New technology can cause resistance by people. One reason that telemedicine causes resistance is just that it is a new technology. People have to get used to this new technology.

Especially older people often find it hard to work with new technology. People that have never worked with computers before are likely to be hesitant to use telemedicine. Therefore telemedicine should be easy to use; otherwise telemedicine can cause lots of resistance, especially by older people. Young people often like working with new technology. There is probably less resistance from telemedicine by young people according to Mr. Bolland. 

Mr. Bolland also mentioned that the acceptance of telemedicine can be dependent of the use of other technology by the patient. Previous experience with technology increases the chance that someone accepts the new technology. If elder people already use things like a DVD player or a computer, then the patient is more likely to use telemedicine as well. Telemedicine should be easy to use, because people that have never used ICT before should also be able to use the system.

For the acceptance of telemedicine it is important that people get sufficient assistance. Sometimes people do not know how the technology works. Healthcare providers should explain how the technology works when a patient is insecure about this. Homecare that some patients are already receiving could be a possibility for this. For example, if someone is already coming to a patient’s house to measure blood pressure, then the patient could be provided with assistance with using the telemonitoring device as well. According to Mrs. Bolland however, if a patient is already being visited by homecare four times a day, then telemonitoring may not be useful, because the patient is then already monitored by the people giving homecare to the patient.
Mr. Bolland liked the fact that nurses are very helpful if he calls them when he has a problem. Sometimes he is at home and encounters a problem, and then the nurse is always available to talk to him when the nurse is at the hospital. The fact that there is a distance does not always have to be a problem, but as said before, face-to-face consultations should never disappear because of telemedicine. A point of criticism towards the assistance is that it is hard to find the right person to talk to during the night.

5.6
Points of improvement of the Motiva
Critical points at the Motiva include that it does not cooperate well with other systems. Different devices that Mr. Bolland uses measure different things and there is no connection between these devices.  However, connection between information that these devices produce could be beneficial, because the different things that are measured are all connected to each other. For example, Mr. Bolland has diabetes and the state of his diabetes could influence the state of some of his organs. Also the information from his defibrillator could be combined with the information gained from the Motiva. Information about medication is also something that would be nice as an addition to the Motiva. 

Another comment is that one device that measures everything would be better for Mr. Bolland’s situation, instead of different devices for different purposes. In general, technically there is a lot possible, but these possibilities are not always used. 

A point of criticism towards the use of the Philips Motiva in Erasmus MC was that an organization in Zwolle was responsible for analyzing the data that the Motiva produces. Nurses and doctors at Erasmus MC could see the data, but were not the main people responsible for checking the data. This is strange, because the organization in Zwolle knew almost nothing about the patients. 
5.7
Chapter Summary
Mr. Bolland is a patient that has used the Philips Motiva, which can be used to take certain health measurements from a distance.  The Motiva gave him a safe feeling, because being watched from a distance can result in an earlier diagnosis when something is wrong. He believed the Philips Motiva was easy to use. It sometimes enabled him to stay at home, instead of visiting the hospital. However, telemedicine should not replace face-to-face healthcare. The Motiva was more like a good addition to the treatment he was already receiving. In his decision to use the system, Mr. Bolland was not influenced by other people. Also, he did not consider using the Motiva as a risk. However, a point of criticism against the Motiva was the lack of cooperation with other systems. Also, he thought it was strange that people in some organization in Zwolle were mainly responsible for analyzing the data that the Motiva produced, rather than the healthcare professionals at Erasmus MC.  Mr. Bolland thought that telemedicine can cause resistance to people, because they see it as a new technology. However, people seem to see the benefits of telemedicine when they work with it. An important factor for the acceptance is education. People have to get used to the new technology and they have to learn how to work with it. This is especially true for old people and people that do not have lots of experience with other technologies.  

6
Erasmus MC – Healthcare professionals
6.1
Chapter Introduction
At Erasmus MC, two healthcare professionals were present at the interview. First, Teus van Dam was there, who is a nurse and a researcher. Second, Stefan Nelwan, who is a software engineer and a researcher, was also present at the interview. Both of them had some knowledge regarding the acceptance of telemedicine.
6.2
Telemonitoring and teleconsultation
The Philips Motiva is a device that can be used by patients with heart failure to measure things like weight and blood pressure at home. Instead of coming to the hospital every month, patients can often come once in every three of four months, because they can be monitored from a distance by using the Motiva. Patients liked the fact that they were monitored from a distance with the Motiva, because of this reason. 
Mr. van Dam said that an advantage of the system is that causes of problems can be discovered. Sometimes a patient has some problems, and the system can analyse the cause of these problems by looking at the different measures. 

Telemonitoring is also used in Erasmus to check the patients’ health status when he or she starts moving again.  For the recovery of patients, it is important that they start moving again after lying in their bed for a while. However, monitoring is necessary in that case, because patients get problems when they are exerting themselves again.  In case of cardiology, cardiac arrhythmia can occur when people start moving again after an open heart surgery. Patients are quite positive towards using this particular technology. Mr. van Dam also believes that there is not much resistance of doctors and nurses towards telemedicine for this application, because it does not matter a lot whether patients are monitored from a distance or in the bed. The only problem is locating the patient when he or she is away. 

Mr. van Dam mentioned that, in the Netherlands, there is not as much a need for telemonitoring as in other countries. The reason for this is that people live relatively close to each other. As a result, cost-benefit analysis often suggests that costs exceed the benefits. Therefore, telemonitoring is not widely used in the Netherlands.

Mr. van Dam also talked about teleconsultation. He believed video consultations could be very useful in small villages. Older people often need someone to talk to about their health problems, even if the doctor can’t do anything about their problems. They simply need someone to talk to. If they could have a video consult every week to talk to a doctor, then they would not have to travel to their doctor all the time. Mr. van Dam believed more investments should be made in teleconsultation. However, in the village where Mr. van Dam lives, they decided not to use video consultations for now, because the investment costs were too high. Again, just as with telemonitoring, a reason for this was that distances are not very high between patients and healthcare providers. However, in Erasmus MC, HD videoconferencing is used quite a lot. An example of how videoconferencing can be used is in cases of emergency. Sometimes there is an emergency, but the healthcare professional that is present does not know how to handle the situation. In such a case, this healthcare professional could communicate to someone who has the knowledge by means of a webcam. This person can then give instructions on how to do the surgery.
6.3
Cost-benefit analysis and risks
Mr. Nelwan and Mr. van Dam mentioned that, for every application of telemedicine, cost-benefit analysis has to be done. Hospitals want to know that benefits exceed costs before introducing telemedicine in the hospital.  Aside of costs of the technology, there are also additional costs, like wages of people that have to analyze the data from the telemedicine device. However, some benefits of telemedicine are hard to measure. These benefits include intangible benefits, like when a patient feels safe by using telemonitoring to be monitored from a distance. According to Mr. Nelwan, benefit of telemedicine can be determined by the degree to which it can reduce risks. Mr. van Dam believed that costs are very important to healthcare providers. However, healthcare is not becoming worse because of the cost concerns. The quality of healthcare in the Netherlands is good; there is no need for people to complain about that. However, a lot of initiatives are not being continued with, because of high costs. Costs are a very important decision factor in the Netherlands. 
Telemedicine has the possibility to reduce costs, according to Mr. van Dam. Patients staying in a bed in the hospital are very expensive. However, patients recovering at home with telemedicine are a lot cheaper. Nevertheless, costs of telemedicine usually are higher than expected. 
There are also risks involved with telemedicine. Mr. Nelwan mentioned that a risk with telemedicine is that you cannot prove that telemedicine works 100% according to specifications. There is always a possibility that unforeseen errors occur. A lot of testing is necessary because of this. An important decision factor is therefore that the telemedicine device has a small chance of becoming defective.
6.4
Decision making
Mr. Nelwan mentioned that, when taking a decision about telemedicine, three aspects are taken into account. First there is the clinical perspective; the application has to be good for the health status of the patient. Second, there is the cost aspect, which was mentioned before. Third, there is the technological aspect; the application has to work correctly and has to be able to cooperate with other systems.  According to Mr. van Dam, the technology of telemedicine works fine. There is no bad telemedicine technology these days.
Mr. van Dam also talked about a few things organizations have to take into account when deciding to implement telemedicine. First, the organization has to know what they want to achieve with telemedicine. Second, the opinions of the users are important. Third, the organization has to check how the desired system fits in with the existing infrastructure.
The decision to adopt telemedicine in Erasmus MC is being made by a combination of management and healthcare professionals that have to use the technology. Dr. Nelwan mentioned that management wants to make sure that the technology is cost-effective, but is it also important for them that the healthcare professionals want to use it. Once decided to adopt a technology, the doctors and nurses have to use it.

Telemedicine is a supporting technology according to Mr. van Dam. Healthcare providers should be careful with making decisions that are based only on the data that telemedicine devices create. A possible disadvantage of telemedicine is that it can create a distance between people, when they do not see each other face-to-face. 
Age can be a factor for the acceptance of telemedicine by patients.  However, according to Mr. van Dam, patients do not have much resistance against telemedicine. Patients are usually okay with the treatment that healthcare providers suggest.

Mr. van Dam told us that a potential problem with telemedicine is that patients have to measure everything correctly. Sometimes patients make mistakes with using the device. This can cause a certain noise in the measures, deviations that are not caused by a change in health status. It is not easy for patients to detect that there is noise affecting their measures.
6.5
Acceptance of telemedicine in general
Mr. van Dam told us that acceptance of healthcare professionals depends on the team that works with the technology. A team with older people often need more time to get used to telemedicine than a team with younger people. Older people are often more reluctant to using ICT in general. The acceptance depends on the people who are surrounding you. If a healthcare professional is surrounded by people who are very positive about the technology, then this professional is not likely to complain. 
Mr. Nelwan and Mr. van Dam seem to agree to the fact that people that use the technology are usually quite satisfied with it. However, people that are not familiar to telemedicine are more likely to have resistance against it. An additional reason that was mentioned by Mr. van Dam is that employees want to feel like they are indispensable. They are sometimes afraid that technology is going to take over some of their tasks. 
Mr. van Dam mentioned that most applications of telemedicine are easy to use. Ease of use is one of the most important decision criteria for telemedicine. Telemedicine should not be complicated in its use. 
Mr. Nelwan mentioned that people working with telemedicine do not want too much change. They want it to be close to their “experience world”; it should fit within their previous experiences to make sure that the technology is easy to use. Mr. van Dam believes that, when telemedicine is implemented, a lot of changes take place. The infrastructure has to be adjusted. Existing technologies have to be able to work with the new technology.
6.6
Chapter Summary
At Erasmus MC, two healthcare professionals were interviewed. They had some knowledge of the Philips Motiva. According to Mr. Nelwan and Mr. van Dam, patients liked being monitored by the Motiva, because they had to come to the hospital less often. They thought a possible earlier discovery of health problems is an additional benefit of the system. Telemedicine can also be used to monitor patients that start moving again after spending some time in the hospital. Patients seemed to be positive about this technology. Doctors and nurses seemed to be rather indifferent between using this system or other systems. 

According to Mr. van Dam, telemedicine is less used in the Netherlands than in other countries, because of the short distances. However, he believes video consultations could be useful in small villages in the Netherlands. Video consultations are also used in Erasmus MC for surgery. For the acceptance of telemedicine in general, organizations want to be sure that benefits exceed the costs. Possible risks or risk reduction can also be factors for acceptance. Furthermore, in this interview Mr. Nelwan and Mr. van Dam talked about several decision factors. Decisions about telemedicine in Erasmus MC are made by management and healthcare professionals. Factors like age and the opinion of the team can influence the opinion of healthcare professionals on telemedicine. Also, people with more experience with telemedicine are usually more positive about it. People often prefer not to have too much change. Patients seem to be accepting telemedicine most of the times. However, a potential problem with patients is that some patients make mistakes with using telemedicine. 

7
General practitioner – Dr. Bax

7.1
Chapter Introduction
I interviewed Dr. Bax, who is a general practitioner in Bergambacht, who owns his own practice. According to him, there are a number of ways in which telemedicine can be used. First, telemedicine is used for patients with diabetes. It is used as a means of transferring data about the patients for the treatment of the patient between different healthcare providers. Each healthcare provider can see information that is restricted to necessary information for the patient. Second, telemedicine is used to make videos of the heart. These videos can be made by the GP and then sent to the cardiologist. The cardiologist can then do a diagnosis and send a message to the GP with the results of the diagnosis. Third, telemedicine can be used for dermatology. The GP can make pictures of the skin of a patient. The dermatologist can then examine these pictures and give an advice to the GP based on these pictures. Fourth, teleradiology is also often used for transferring scans of the patients among healthcare providers. 
7.2
Age and social influences
A number of things were mentioned regarding acceptance in my interview with Dr. Bax. First, young doctors seem to be more open to telemedicine. Young people are more accustomed to using ICT. Older people are sometimes not used to using ICT, so older people may find it harder to use ICT. Therefore there is sometimes resistance to telemedicine by older people. However, in healthcare it is necessary that healthcare providers work with ICT. A lot of things can only be done by using ICT, so it is important that people want to work with ICT.

As an example, Dr. Bax mentioned a relatively old doctor in a different practice that did not want to use the new information system of the hospital. However, patient information could only be accessed by using a computer at that time. Therefore this employee was given the choice to either stop working at the practice or take a computer course to learn to work with the new system. Despite the resistance to ICT, the doctor chose the second option, because he/she wanted to keep the job.
Dr. Bax mentioned that he could choose himself on whether to adopt certain applications of telemedicine. This is logical, because it is Dr. Bax’ own practice. He could choose between different alternatives for each application of telemedicine. His decision was not really influenced by other people. The employees at the practice then have to use the system that Dr. Bax chose.

7.3
Therapeutic relationship

In the interview Dr. Bax gave an example of how telemedicine could be used in a wrong way. In order to use teleconsultations there has to be a therapeutic relationship; otherwise the doctor should not be eligible to decide which medication a patient needs. However, this is not always the case. If there is no therapeutic relationship, then it is possible that the doctor gives the patient the wrong medication, because this doctor has no written information on the patient and usually does not know the patient.  This has in fact happened with a certain website in the Netherlands. 

7.4
Benefits of telemedicine
Dr. Bax was quite positive about telemedicine. However, he believes that the benefits of telemedicine were more related to efficiency than to a better health status of the patients. Also, telemedicine can make sure that more information is accessible to healthcare providers. Telemedicine also is easy to use according to Dr. Bax. However, Dr. Bax uses computers in his private life as well, so this might have helped him to use telemedicine more easily. The other doctors at the GP’s office seemed to be accepting telemedicine quite well. There were no problems at the office regarding doctors that resisted telemedicine.

Patients seem to be accepting telemedicine most of the time as well. Telemedicine is mostly used to transfer data for treatment to specialists that can then analyze this data and come up with advice.  Patients seem to be accepting this, as long as they know where the data is going.
The sharing of data in the national Electronic Health Record seems to raise more problems regarding acceptance than telemedicine. A reason for this can be that patients do not know who is seeing their data with the national EHR. People are often concerned with privacy issues. These issues are often there, because people do not know how the national EHR works. Also, people are less afraid with things like teledermatology, because these treatments are more personal. Patients are there when photos are made, so they know which information is going to be shared. Dr. Bax saw no differences in the acceptance of telemedicine between different applications of telemedicine. 
7.5
Teleconsultation
According to Dr. Bax, video consultations are not very useful in this time. It could be used as an improvement to telephone consultations, but not much more than that. Some things can be seen through the webcam, but other things need to be examined physically. For example, if a patient has a stomach ache, then a physical examination is necessary, because the reason for the stomach ache is usually not visible by using a webcam. Also, teleconsultations are more useful in countries where citizens live far away from each other. Dr. Bax’ patients mostly live within four kilometres from his practice, so there is not much travelling time between the GP’s building and the patients. 
7.6
System quality
Dr. Bax mentioned that the quality of the systems is very good. He said that his colleagues have the same opinion on this. However, there can be certain risks involved. Data of the patients is not stored at the GP’s building. This data is stored somewhere in Amsterdam and has to be accessed from a distance. However, if there is something wrong with a telephone line or something wrong with the data centre, then there is a possibility that data of the patients cannot be accessed. There is of course a backup for the data in the data centre, but not being able to access data of the patients for a while can be a risk.
7.7
Chapter Summary
I interviewed Dr. Bax, a GP in a village called Bergambacht. According to him, telemedicine is mostly used for dermatology, cardiology, radiology and for patients with diabetes. Dr. Bax believes that telemedicine can result in better efficiency and more access to information. Telemedicine was easy to use for him. In his practice, there were no doctors with resistance to telemedicine. Patients are accepting telemedicine most of the times as well, as long as they know where their data is going. Dr. Bax mentioned that young people seem to be more open to using telemedicine than older people, because younger people are more accustomed to using ICT. However, in healthcare it is necessary to work with ICT. To use teleconsultations there has to be therapeutic relationship. Regarding video consultations, Dr. Bax believed that these consultations are not very useful these days, partly because there is not much travelling time between patients and doctors in the Netherlands. The quality of the telemedicine systems in Dr. Bax’ practice is good. However, there can be risks regarding availability of the system.

8
Maasstad Ziekenhuis – Communication adviser
8.1
Chapter Introduction
In the Maasstad Ziekenhuis Sharon McIntosh was interviewed, who is a communication adviser. That means that she is responsible for digital resources in the hospital. She works for the department of Marketing, Communication & Sales. The Maasstad Ziekenhuis tries to deliver applications that customers are demanding. The Maasstad Ziekenhuis is currently working with Health 2.0 to make healthcare more personal.  Health 2.0 can enable patients to be more involved in healthcare. It can enable patients to have more choice in the healthcare process. Patients can do eConsults with their doctors. This basically means that patients can have e-mail conversations with their doctors about their health problems. 
There is also a portal on the internet with which healthcare providers can share information with each other. Also, telemedicine is used for dermatology in the Maasstad Ziekenhuis. Dermatologists and GPs are satisfied with teledermatology in this hospital, because it can make it easier for the two parties to cooperate with each other. A reason for GPs to use teledermatology can be that it allows patients to stay in their home town instead of visiting the hospital. They would not have to wait until someone from the hospital is available for the treatment.
8.2
Change
In general, healthcare providers are not afraid of new technology. However, they can be afraid of change in general, and this can be a barrier against the acceptance of telemedicine. Some people are afraid that telemedicine can result in a higher workload, less contact with the patient or they may think telemedicine is hard to use beforehand. Changing from one system to the other is always hard. There are always teething troubles present. People have to be educated to use the new technology. People do not always understand everything at once. Therefore they make mistakes, especially in the beginning. Also, healthcare providers have to understand everything very well. This is necessary to give good explanations to patients.  

Telemedicine brings up certain questions for hospitals. They can ask themselves whether telemedicine increases efficiency or reduces costs. They have to consider whether the potential decrease in time that patients stay in the hospital saves more costs than the extra costs that occur when people have to analyze the data.

8.3
Applications of telemedicine

According to Mrs. McIntosh, telemedicine is used mostly for non-acute healthcare. For example, telemedicine can be used for people with a chronic disease. People could be monitored from a distance and could have consultations by webcam for personal contact with the healthcare provider. They would not have to come to the hospital as much then. Also, telemedicine could be used to communicate diagnoses to a patient. This should be done by diseases that are not very severe, because patients should be informed face-to-face in severe cases. An example of a way to use telemedicine in this way is with patients who have a little bit of eczema. Healthcare providers could suggest a way to treat the eczema in this way. Patients would not have to come to see the healthcare provider every time for these minor problems. This is beneficial for people that live far away.  According to Mrs. McIntosh, there should always be a combination between face-to-face healthcare and telemedicine. In these days, face-to-face contact should not disappear.
8.4
Priorities
There are several reasons why the Maasstad Ziekenhuis does not use more applications of telemedicine. First, there is a financial crisis at this moment. Second, there is a new location of the Maasstad Ziekenhuis being built. The Maasstad Ziekenhuis considers this more important than implementing new applications of telemedicine. Third, the Maasland Ziekenhuis is currently busy with Electronic Health Records. Fourth, the Maasstad Ziekenhuis is also busy with online marketing communications. In general, priorities have to be set. Telemedicine does not have the priority of the Maasstad Ziekenhuis at this moment. 

Video consultations are not used in the Maasstad Ziekenhuis. There simply is no lobbying for this technology in the hospital yet, simply because the hospital currently has other priorities.

Mrs. McIntosh also mentioned that there are a lot of politics involved in the hospital. For example, there are a lot of departments in the hospital, and you cannot tell every department to start offering eConsults at once. Negotiations have to be done with a department before implementing telemedicine in this department, because each department is independent in the Maasland Ziekenhuis.  Barriers for the acceptance of telemedicine for healthcare providers include time. Time has to be spent to analyze the data that the technology creates.  There has to be enough capacity within the hospital to be able to use telemedicine. Costs are not really a barrier for the acceptance, but priorities that the hospital has are barriers. 
8.5
MyHealth Online
Mrs. McIntosh talked about an application of the Flevoziekenhuis, MyHealth Online. This application can enable healthcare providers to communicate with their patients. Mrs. McIntosh mentioned that that people find it quite easy to work with this application. ICT is used a lot within the hospital, so moving to such an application is not such a big step. Older people may find it harder to use the technology. However, in the Maasstad Ziekenhuis the older doctors are mostly the ones who are lobbying for these types of technologies.  Personality can also be a factor that is important for the acceptance. Some people may be more open to using technology, because this is part of their character.

Healthcare providers are experiencing that these kinds of technologies can make things easier. They are therefore usually quite positive about it. However, new technologies do introduce a new way of working. This can cause some resistance. People may think new technologies result in more work. 
8.6
Decisions and social influences
Doctors and nurses should have a vote in what telemedicine equipment the hospital is going to use, because they are eventually the people who are going to use the technology. People are generally more positive to technology if they have chosen to use telemedicine themselves. Hospitals have the choice to develop telemedicine themselves or to buy it from someone else. 

Mrs. McIntosh also talked about early adopters. Often there are early adopters that encourage other people to use new technology. The dermatologists in the Maasstad Ziekenhuis heard experiences from other dermatologists before using telemedicine. However, there is not much information exchange between different departments of a hospital. Therefore, dermatologists that use telemedicine are not likely to convince cardiologists to use telemedicine. 
8.7
Chapter Summary

In the Maasstad Ziekenhuis Sharon McIntosh was interviewed, who is a communication adviser. In this hospital telemedicine is used mainly for teledermatology. Telemedicine is used mostly for non-acute healthcare. However, telemedicine should never fully replace face-to-face healthcare. In the Maasstad Ziekenhuis, other priorities have prevented the hospital from using more applications of telemedicine. Politics also play a role here; you cannot tell the entire hospital to use a certain technology. Mrs. McIntosh believed that doctors and nurses should be part of the decision process when deciding about telemedicine. 
MyHealth Online was another application which was discussed. Mrs. McIntosh mentioned that people find it easy to work with this application. Healthcare providers are quite positive about MyHealth Online. For acceptance of these kinds of technologies, personality may a factor. Age may also influence whether someone accepts telemedicine, although older doctors in the Maasstad Ziekenhuis were mainly the ones who lobbied for this type of technology. We also talked about acceptance of telemedicine in general. Mrs. McIntosh believed that healthcare professionals are not afraid of telemedicine itself, but they can be afraid of change. It is important that people are well educated to use telemedicine. Finally, acceptance of telemedicine can get higher when people are encouraging each other to use it.

9
Education evening at Ikazia Ziekenhuis
9.1
Chapter Introduction

At the 9th of June in 2010 I went to an education evening for healthcare professionals about telecardiology. With telecardiology, ECG’s can be sent between different healthcare providers. The evening was organized by KSYOS. Even though this evening was not about acceptance in any way, I still heard some interesting facts that are related to acceptance. This information was gathered from presentations and from informal conversations with people from KSYOS during breaks. It must be noted that the goal of this evening was to encourage people to start using telecardiology. A fair amount of people showed up to get educated in the field of telecardiology. 

9.2
Presentation of Dr. Freericks
At the beginning of the evening there was a presentation from Dr. Freericks, who is a cardiologist at the Ikazia Ziekenhuis. Dr. Freericks was quite enthusiastic about telecardiology. Before using telecardiology, ECG’s were mainly sent by fax. These ECG’s received by fax were quite hard to read. More advantages were mentioned of telecardiology in this presentation. For example, telecardiology also enables ECG’s to be saved. Therefore the previously made ECG’s can always be accessed electronically. Also, the Ikazia Hospital gets financially compensated for using telecardiology, so financially telecardiology could be beneficial as well. Education also seems to be a benefit of using telecardiology. This benefit was further explained by Mr. ter Kuile in his presentation.
Advantages for the cardiologist that Dr. Freericks mentioned include an increase in job satisfaction. Also, the patient has to visit the cardiology policlinic less often. Another advantage that was mentioned is that telecardiology can decrease the amount of unnecessary referrals. 

9.3
Presentation of Gijs ter Kuile
After this presentation, a short presentation was given by KSYOS about their telemedicine devices. He said that cost reduction can be a big reason for using telecardiology, because he claimed that costs can be reduced by 53% by using telecardiology. Just like Dr. Freericks, Mr. ter Kuile talked about the educational advantage. GPs can learn from the analyzed ECG’s of the cardiologist. 

9.4
Presentation of Dr. Bronsveld

Dr. Bronsveld is a general practitioner, who has been a physician assistant in cardiology in the past. He signed up for telecardiology immediately when he had the chance. If the GP is not sure what actions to take, then ECG’s can be sent to the cardiologist by using telecardiology. The cardiologist can analyze the ECG, evaluate it and send a message back with his advice. A possible disadvantage of ECG’s is that you have to be careful with taking the measures. If you put one electrode at a wrong spot, then the ECG will not be correct. However, this disadvantage was not mentioned specifically for telecardiology, but more for ECG’s in general.

Advantages for the GP that Dr. Bronsveld mentioned include an increase in job satisfaction and the learning effect, which Mr. ter Kuile and Dr. Freericks also mentioned. Also, quality improvement was mentioned as a possible advantage of telecardiology. Telecardiology can reduce travelling times, because people do not have to visit the hospital as often as they used to when telecardiology is used. Dr. Bronsveld also mentioned conditions under which telecardiology should not be used. Telecardiology should not be used when the situation is urgent. When the situation is urgent, the patient has to visit a hospital or visit a cardiologist, instead of using telecardiology. 
9.5
Informal talks

During breaks, I spoke to some people from KSYOS in an informal way. I also spoke to a nurse that is working in a nursing home. Some interesting facts were mentioned there. Rieke van Breda, project manager at KSYOS, mentioned that most people that were present at the education evening already used teledermatology, but still had to be convinced about telecardiology.

Paulien Lodder, account manager at KSYOS, mentioned that some GPs prefer using the fax for exchanging ECG’s. Some GPs do not want to work with new technology. Even e-mail, which can be used to send a much better image of the ECG than an image sent by fax, is not used by some healthcare professionals, because they prefer doing things in the old way. However, more and more people are starting to use telecardiology these days. 

Teledermatology was also a topic that was mentioned by Mrs. Lodder. Teledermatology can lead to a cost reduction by all the different people involved. She also said that health insurers have to reimburse telemedicine. Otherwise, specialists will not be using telemedicine, because it is financially not feasible.

A nurse working in a nursing home mentioned that telemedicine can be useful for older people who have problems walking. Telemedicine can sometimes enable patients to stay at home, instead of them having to go to the hospital. 

9.6
Chapter Summary
An education evening was visited in which several healthcare professionals talked about telecardiology. I also talked to some people in an informal way. The event was organized by KSYOS, a supplier of telecardiology. Telecardiology by KSYOS allows the GP to send an ECG to a cardiologist, which the cardiologist can then analyze. After the analysis, the cardiologist can come up with an advice for the cardiologist. Healthcare professionals that were giving presentations were very positive about telemedicine. A benefit that presenters Dr. Freericks, Mr. ter Kuile and Mr. Bronsveld all talked about was the improvement in education that can be the result of telecardiology. Mr. ter Kuile and Dr. Freericks also talked about the financial advantages of telecardiology in their presentations. Although not a topic of the presentations, Mrs. Lodder from KSYOS talked about financial advantages of teledermatology. Dr. Freericks and Dr. Bronsveld believed that telemedicine can increase job satisfaction. Dr. Bronsveld also talked about one limitation of telecardiology; it should not be used in urgent situations. During the informal talks I heard that telecardiology is not used as much as teledermatology. In addition, there are still some GPs that are resisting telecardiology, because they prefer doing things in the old way. 
10
Ikazia Ziekenhuis – Dr.  Lonnee

10.1
Chapter Introduction

In the Ikazia Hospital Dr. Lonnee was interviewed, who works at the hospital as a dermatologist. Dr. Lonnee is someone who actively uses a teledermatology system. The system works quite simple. The general practitioner sends a picture of someone’s skin to the dermatologist. The dermatologist can then analyze the picture and come up with an advice. The pictures, the advice and additional data are stored on a web server, so that healthcare providers can access the data at any time and at any place. Advice can include that the patient takes certain medication or that the patient should visit the hospital for further examination. The system could also be used for communication between hospitals, but this is not often used.
10.2
Advantages and disadvantages of teledermatology
Dr. Lonnee believes that a benefit for the healthcare provider can be that teledermatology increases job satisfaction. For example, some general practitioners like taking photos. When they can take pictures themselves to send it to the dermatologists, then this can increase the amount of enjoyment that they have when working.

Teledermatology can allow the patient and the general practitioner to get a much faster response from the dermatologist. Without teledermatology, patients often have to wait for four weeks to get their diagnosis. With teledermatology, the average waiting time for a diagnosis is six hours. Patients like it that they do not have to wait so long anymore. Also, they can often stay at home, instead of having to visit the hospital. A benefit for the general practitioner is that he or she can learn from the diagnosis of the dermatologist. The GP often has an idea of what the problem of the patient might be. He can see later on if he was right about this. If not, then the GP can learn from it. 

Sometimes the patient has a problem with his or her skin. The patient can then ask the GP for a referral to the hospital. If the GP believes the patient’s problems are not severe enough for a referral, but the patient insists to go to the hospital, then teledermatology can provide more clarification. If the dermatologist at the hospital does a quick analysis and comes up with an advice, then both the patient and the GP are satisfied.

Dr. Lonnee thought the system was quite easy to use. He is very happy with the system. In the beginning there were some minor troubles with the system. The supplier of the system, KSYOS, then processed the comments from the healthcare providers and improved the system.  There seem to be not much problems with the system nowadays. However, one potential problem is that the photos that the dermatologist receives are not always clear, because GPs sometimes make a mistake with taking a photo. If the photos are too vague, then the dermatologist cannot do an analysis on these photos. However, the quality of most of the photos is good, so vague photos are not a big problem.

According to Dr. Lonnee, a disadvantage with teledermatology is that there are things that are hard to evaluate. For example, sometimes a dermatologist has to decide whether a birthmark is harmless or not. However, deciding this by means of a picture is hard. It can be a risk. It can be hard to see whether a birthmark is harmless or if it is skin cancer by means of a picture. Therefore it would be better to send a patient to the dermatologist in person in these cases. Another case in which teledermatology is not useful is when patients have problems which are not visible. Of course pictures do not show anything if the problem is not visible, so the dermatologist cannot do an analysis from a distance in that case.

10.3
Acceptance of teledermatology and other applications of telemedicine
Telemedicine originally started in Australia. Distances in Australia are often very large, and hospitals are far away for a lot of people. Despite the fact that distances are not very large in the Netherlands, telemedicine is being used in the Netherlands as well.
Teledermatology is very much accepted by dermatologists. Dr. Lonnee thought that about 95% of the dermatologists used teledermatology in the Netherlands. The remaining 5% mainly consists of dermatologists that work outside of a hospital. These dermatologists are not the main focus group of the suppliers of telemedicine, and therefore they are often not contacted. 

I wondered why the acceptance rate was so high for teledermatology. According to Dr. Lonnee, teledermatology was the first application of telemedicine. It has been in use for quite some time now. Therefore the technology is more accepted than newer technologies like telecardiology and teleophthalmology. However, Dr. Lonnee believes that these applications of telemedicine will be just as much accepted as teledermatology in five years, because then these technologies are not new anymore. Another reason why teledermatology is accepted is that diagnoses in dermatology are done by looking at the skin to check what the problem is. In cases that are not severe, this can just as well be done by taking a look at pictures that stored electronically on a server. However, for people like internists and neurologists, it is extremely hard to make a diagnosis by looking at some photos. 
Dr. Lonnee thought that age may be a factor for the acceptance of teledermatology. He said that, if dermatologists have reached the age of 60, then they might believe that learning to use teledermatology takes too much time, because they will not be working with it for long then. Also, older people are sometimes less used to work with technology. They have not grown up with computers. On the other hand, Dr. Lonnee has seen some older people who were really enthusiastic about teledermatology. He has also seen younger people that are not very positive about the technology.

Teledermatology is not used much between hospitals. Sometimes the dermatologist needs advice from someone in the academic hospital. The patient then usually has to go to the academic hospital in person. Apparently the academic hospital prefers to see the patient in person.
The acceptance rate for teledermatology for GPs is lower than the acceptance rate for dermatologists. There are some doctors who find it hard to use teledermatology. It costs extra time, because they have to grab their camera, make a picture, connect with the internet and add comments to the picture. However, Dr. Lonnee believes that it does not take long to convince GPs once they see that teledermatology can greatly speed up the process of getting a response from the dermatologist. Also, GPs like it that there is a financial reward when they use teledermatology. There are twenty to thirty GPs that are regularly using teledermatology within the Ikazia Hospital. These GPs are often people that are quite handy with using computers. 

10.4
Money
An important reason to use teledermatology seems to be the money that healthcare providers get from using it. Both general practitioners and dermatologists receive some money for every teledermatology consult that they do. For the GP this is extra money, because he does not receive money when he sends a patient to a hospital. The dermatologist can often do some teledermatology consults in the time between other tasks. The healthcare providers get money for using teledermatology, because health insurers realize that teledermatology can greatly decrease costs. For the acceptance it is important that health insurers keep reimbursing teledermatology consults. They should not lower the financial compensations too much. 

Teledermatology has decreased the number of referrals. It often enables patients to stay at home. Face-to-face dermatology consults are more expensive, so health insurers prefer to reduce the number of face-to-face consults if possible. Therefore health insurers will probably keep reimbursing teledermatology in the future.
10.5
Video consultations
Video consultations are not often used in the Ikazia hospital. There are not many conferences in the Ikazia hospital. Also, Dr. Lonnee believed using video consultations with dermatology is not better than the way teledermatology is currently used. If video consultations would take place, then the GP and the dermatologists would have to make appointments in which they can both be there. Currently, the dermatologist can do a teleconsultation at any time. He only has to analyze the pictures and come up with an advice to the GP. The GP can see this advice whenever he or she wants to.

10.6
Decision making
The dermatologists in the Ikazia hospital could decide whether they were going to use teledermatology or not. They had the choice between two alternatives that are used a lot in the Netherlands: the system of TCN and the system of KSYOS. Eventually they chose KSYOS’ system. In their decision they were influenced by other healthcare professionals. In more and more hospitals in the Netherlands, dermatologists started using teledermatology. The Ikazia Hospital did not want to lag behind, so this was one of the reasons for starting to use teledermatology. They did not want to lose customers to hospitals that did use teledermatology.
To conclude the interview, Dr. Lonnee mentioned again that teledermatology is an accepted way of delivering healthcare. He believed that teledermatology will keep on being reimbursed, unless the government would do something against it. However, he thought that this last scenario is very unlikely.
10.7
Chapter Summary
In the Ikazia Hospital I interviewed Dr. Lonnee, a dermatologist that uses teledermatology. Teledermatology allows GPs to ask advice to a dermatologist by sending messages of someone’s skin to the dermatologist. Dr. Lonnee saw multiple advantages of teledermatology. It can increase job satisfaction, it can greatly decrease the response time of the dermatologist and it can enable the GP to learn something about dermatology. According to Dr. Lonnee, the system is easy to use. He is very happy with the system. Disadvantages of teledermatology include that some things are hard to evaluate by means of a picture, and some problems are not visible at all. Video consultations were also discussed in this interview. Dr. Lonnee did not believe video consultations would be more useful than the current teledermatology.
Teledermatology is being used by about 95% of the dermatologists in the Netherlands. Dr. Lonnee believes a reason for the high acceptance rate can be that teledermatology is the oldest application of telemedicine. Also, dermatology is a profession in which they diagnose by means of looking at things. This can often be done by means of a picture. The acceptance rate of teledermatology for dermatologists is higher than the acceptance rate for GPs. A benefit for both dermatologists and GPs is the monetary reward that they get from using teledermatology. They get this reward, because health insurers realize that teledermatology can reduce costs. Age is a factor that can possibly influence the acceptance of teledermatology. In the Ikazia Hospital, the dermatologists made the decision to use teledermatology. In their decision they were influenced by other hospitals that already used it.
11
Data Analysis

11.1
Chapter Introduction
In this chapter, the most important results of the interviews from this period and the Seminar Business and ICT are given. Along with this, a critical analysis on the things which the interviewees said has been done. Topics that are discussed in the data analysis are topics that were discussed by two or more people, as well as topics that were brought only once, but that were considered important. This chapter is split into five topics: costs and benefits, technological awareness, social influences, the decision making process and quality of service.
11.2
Costs and benefits
During the interviews, people mentioned various benefits of telemedicine. A benefit that was specifically mentioned in more than half of the interviews was that telemedicine can make sure that a patient has to visit the hospital less often. A patient can often be treated from a distance by using telemedicine. The patient likes this, because it results in less travelling time and less travelling costs. Especially patients that live far away from the hospital benefit from telemedicine. Less travelling seems like a logical benefit of telemedicine. Telemedicine provides healthcare from a distance, so patients having to go less to the hospital seems like a logical consequence of using telemedicine. 
However, distances between patients, doctors and hospitals are not as high in the Netherlands as they are in most other countries. According to Dr. Bax, teleconsultation is less needed in the Netherlands, because of the small distances. Mr. van Dam and Mr. Nelwan from Erasmus MC had the same opinion about telemonitoring. When cost-benefit analyses are done, costs often exceed the benefits; benefits of telemonitoring are less in the Netherlands, because of the small distances. However, Dr. Lonnee from the Ikazia Hospital mentioned that teledermatology is used by 95% of the dermatologists in the Netherlands, despite the small distances.
Dr. Bax thought the benefits of telemedicine were more related to efficiency and better accessibility of information, rather than to a better health status of the patients. However, 

Mr. Bolland, Mr. van Dam and Mr. Nelwan thought that telemonitoring could result in a more timely diagnosis. Patients can be watched from a distance. When problems occur, the telemonitoring device can warn the doctor or nurse that something is wrong. However, the people that mentioned this benefit mostly have knowledge about the Philips Motiva in Erasmus MC. Therefore, it is not sure that this benefit is also there for other applications of telemonitoring. However, I believe that an earlier diagnosis of problems is a main benefit of telemonitoring. It is probably one of the main reasons why telemonitoring is used. A related benefit is that patients feel safer when they know healthcare professionals are keeping an eye on them. This last benefit was mentioned by all the people from Erasmus MC that I interviewed. Another related benefit that Dr. Lonnee mentioned is that teledermatology can result in an earlier diagnosis, because dermatologists usually respond fast to requests for diagnoses by the GP.
There are more benefits that multiple people talked about. Education seems to be a benefit; when GPs get feedback from specialists about the treatment, then GPs can learn from this. Also, telemedicine can possibly increase job satisfaction. Some people enjoy working with telemedicine. For example, people who enjoy taking photos may like using teledermatology, because you have to take lots of photos in that case. A limitation of telemedicine seems to be that it is not always appropriate for urgent situations. When immediate action is necessary, there is no time to wait for a healthcare provider to log into the telemedicine system.
Video consultations were not very popular among the interviewees. Dr. Lonnee and Dr. Bax saw not much added value of video consultations. Mr. van Dam thought video consultations could be useful, but it is not much used for treating patients yet. There seem to be no problems with acceptance of telephone consultations. Although you could question whether this is telemedicine, healthcare providers do see the benefits of telephone consultations.

From the interviews I got the feeling that money is an important issue for the acceptance of telemedicine. Telemedicine costs some money; the technology has to be paid, as well as the staff that has to analyze the data that telemedicine systems produce. Therefore it is important that healthcare providers get sufficient financial compensations when they start using telemedicine. If the health insurers do not refund telemedicine, then a healthcare provider is not going to use telemedicine. Financially it has to be feasible to use telemedicine. Also, healthcare professionals can be stimulated to use telemedicine by rewarding them financially. 

Whether telemedicine is reimbursed depends on the health insurer. Mr. Bolland stopped using the Motiva after he participated in the pilot, even though he was really satisfied with the system. The reason for this was that there was only one health insurer that reimbursed his device, which wasn’t his health insurer. Telemedicine can result in cost reductions. For example, patients recovering at home are usually cheaper than patients recovering in a bed at the hospital. Also, people with knowledge about teledermatology and telecardiology mentioned that these applications decreased the amount of referrals to the hospital. 
Hospitals usually do a cost-benefit analysis before implementing telemedicine. They really want to be sure that telemedicine does not result in losses. This can be a barrier for the acceptance of telemedicine. According to Mr. van Dam and Mr. Nelwan, doing a cost-benefit analysis is hard in healthcare. Telemedicine has a lot of intangible benefits, like patients that may feel safer as a result of telemedicine. Therefore I am afraid that, if healthcare providers do not see these intangible benefits, then the cost-benefit analysis can result in healthcare providers not adopting telemedicine.

11.3
Technological awareness
In the previous subsection the high acceptance rate for teledermatology that Dr. Lonnee mentioned was brought up. Among other topics, this is discussed in more detail in this subsection. Mrs. Van Breda from KSYOS mentioned that teledermatology was more accepted than telecardiology. Dr. Bax’ opinion contrasted these findings; he thought there was no difference in acceptance between different applications of telemedicine. However, I believe that teledermatology is the most accepted application of telemedicine. According to Dr. Lonnee, teledermatology is the oldest application of telemedicine. Doctors do not perceive the technology as new anymore. Applications like telecardiology and teleradiology are newer than teledermatology and therefore less accepted. Also, dermatology is a profession that consists of looking at a patient’s skin. This can easily be done by looking at a picture. One additional thing that is worth mentioning is that acceptance by dermatologists of teledermatology was higher of the acceptance by GPs. I believe this might be true, because teledermatology changes more for the GP than it does for the dermatologist. The dermatologist only has to analyze images from a screen, but the GP has to use new types of equipment and make pictures of a person’s skin. Another reason might be that the GP is a really broad profession, and GPs may not want to use different technologies for each type of patient. When we look at telemedicine in general, telemedicine seems to be more accepted for non-acute healthcare. This is logical; if the situation is severe, then patients should be taken to the hospital immediately.
People often perceive telemedicine as a new technology. Telemedicine definitely changes things. Some people are resistant to change, and therefore are resistant to telemedicine. People often prefer working in the same way they have always done. A reason for this can be that they do not want to invest the time in learning how to use telemedicine. Mrs. McIntosh believed people were more resistant to change than to telemedicine itself. Healthcare professionals may be afraid that their workload will increase, that contact with the patients will be less and they may be afraid that telemedicine will be hard to use. About half of the interviewees mentioned that people generally do not want too much change. However, people that are using the technology seem to be quite satisfied with it. Patients, doctors and nurses that I interviewed were all positive about telemedicine. People that are working with telemedicine are usually seeing the benefits that telemedicine has. The benefits that interviewees mentioned were discussed in the previous subsection. Most patients and healthcare professionals believe telemedicine is not hard to use. Privacy seems to be not a big barrier against the acceptance of telemedicine. Mr. Bolland was the only one who mentioned that privacy is a barrier against the acceptance. According to Dr. Bax, people are not resistant to telemedicine, as long as they know where their data is going. He said there is more resistance to the national Electronic Health Record.

The interviewees seemed to agree that it is important to educate people on how to use telemedicine. Telemedicine should be easy to use. Most resistance to telemedicine comes from people that have not used the technology before. Good education may lower their resistance. My opinion is that resistance to telemedicine is mostly related to people having not enough knowledge of the benefits of the technology. Aside from lowering resistance, education of course makes it easier for people to use telemedicine. Some people make mistakes with using telemedicine. If mistakes are made with things like telemonitoring, then the measures will have deviations from reality. Therefore people have to be well instructed on how to use telemedicine.
Most interviewees believed that older people are more likely to resist telemedicine. Older people generally are less used to working with technology. Previous experiences with technologies increase the chance that someone accepts telemedicine. Young people have usually grown up with ICT. Mr. van der Star mentioned that decisions are often taken by management, which are generally older people that are more resistant to ICT. Older people often need more education than younger people. However, Mrs. McIntosh and Dr. Lonnee mentioned that older people definitely do not always resist ICT. They have both seen older people that are quite enthusiastic of the technology. Mr. van Dam believed that age may be a factor for the acceptance, but mostly for healthcare professionals. Patients generally accept the treatment that their doctor suggests. I believe older people are more likely to resist telemedicine, but this is definitely not always the case. Older people generally find it harder to use technology. However, this is definitely not always the case. I personally know old people that are already using the internet. These people are often quite excited about it. Therefore I agree to the opinion of Mrs. McIntosh, who said that, even though older people may be more likely to resist telemedicine, the personality of people influences whether they choose to use telemedicine.
In general, lots of factors related to technological awareness and acceptance were mentioned in the interviews. Most of the interviewees did not see acceptance as a big problem with telemedicine. A reason for this can be that the interviewees were all accepting telemedicine themselves. No interviews were done with people who refused to use telemedicine. Another reason can be that there are simply other problems that are more severe than acceptance-related problems. However, all of the interviewees mentioned conditions under which resistance to telemedicine can occur and cause problems. Interviewees seemed to agree to the fact that acceptance of telemedicine is important for the success of it. It is really important that people want to use telemedicine.
11.4
Social influences
Mr. van Dam and Mr. van der Star thought some healthcare professionals resisted telemedicine, because they were afraid technology would be taking over tasks of people in that case. Mr. van der Star thought people may be afraid of getting fired, while Mr. van Dam mentioned that people want to feel indispensible; they may not feel indispensible anymore when technology takes over some of the tasks that they consider important.  
All of the interviews seemed to agree on the statement that telemedicine cannot fully replace face-to-face healthcare. Some things just have to be examined physically. Also, some people find it important to talk to a healthcare provider in person every now and then. This was specifically mentioned by Mr. Bolland, who is a patient. However, telemedicine is a good addition to face-to-face healthcare. There are things that are done in person today, but that can easily be done from a distance. Telemedicine is useful in these cases. 

Four of the people I interviewed for this research mentioned that they believe the opinion of other people is important for people in their decision to adopt telemedicine. Mrs. McIntosh talked about lobbyists in her hospital that promoted the use of telemedicine. Dr. Lonnee mentioned that his hospital did not want to lag behind with other hospitals that already used telemedicine. Mr. van Dam and Mr. Nelwan believed that acceptance of telemedicine depends on the composition of the team that works with it; people that are reluctant to use telemedicine themselves are not likely to complain when all of their colleagues are happy with telemedicine. However, not all of the interviewees completely agreed to this. Dr. Bax and Mr. Bolland did not deny that other people’s opinion could influence acceptance of telemedicine, but they did not think that they were influenced by other people in their decision to use telemedicine. Personally I believe the opinions of others have a bigger influence on acceptance than most people think. Other people influencing you can often happen unconsciously. Therefore, people who say they are not being influenced can still be influenced, without them knowing it. 
However, this social influencing effect is not as much as it could be, because sometimes there can be a lack of sharing of information. Mr. van der Star mentioned there was not much information exchange between hospitals. Mrs. McIntosh said there was not much information exchange between departments of a hospital. Earlier I talked about a lack of knowledge that can cause resistance to telemedicine. This lack of sharing information can contribute to less knowledge of telemedicine. Also, it can lead to people not being influenced in a positive way by other people. Both of these consequences can lead to less acceptance.
11.5
Decision making process

Management is usually not making decisions alone when it comes to telemedicine. In Erasmus MC, decisions in the field of telemedicine are made by a combination of management and healthcare professionals. In the Ikazia Hospital, the decision to use teledermatology was made by the dermatologists themselves. Mrs. McIntosh believed users should have a vote in deciding what technology to use. If healthcare professionals themselves have chosen to use telemedicine, then people should be more eager to work with it.  Dr. Bax mentioned that he was the one who chose to use telemedicine. His employees then have to use the system that he chooses. Dr. Bax mentioned that it is inevitable for healthcare professionals to use ICT in healthcare; some things cannot even be done without computers. I believe it is important that multiple parties are involved with decision making when it concerns telemedicine. It is especially important that users want to use telemedicine beforehand, to avoid resistance. When they have chosen a particular alternative themselves, then there should be less resistance.
The interviewees mentioned that there are several systems to choose from. According to Dr. Nelwan there are three aspects which are most important in deciding what systems to use: clinical usefulness, the cost aspect and the technological aspect. The cost aspect was discussed before in the first section of the data analysis. An additional aspect that Mr. van Dam talked about is that telemedicine has to fit with the existing infrastructure. However, ease of use of the technology is the most important decision factor according to him. 
Mrs. McIntosh talked about priorities that her hospital had. In the Maasstad Hospital, teledermatology was pretty much the only application of telemedicine that was used. Not more applications were used, because of other priorities that the hospital had. Resistance to telemedicine was not the main reason for not using more applications of telemedicine in the Maasstad Hospital. Politics also played a role here. In the Maasstad Hospital, management can’t tell all departments to start using telemedicine, but each department has to be negotiated with. Even though the topics in this paragraph were discussed in only one interview, I believe priorities and politics can be important factors for the acceptance. Sometimes choices have to be made; changes in a hospital cannot all occur simultaneously, and healthcare providers sometimes want to execute other changes before implementing telemedicine. 
11.6
Quality of service
In general, people seemed to be satisfied with the quality of the service that telemedicine provides. I did not hear many complaints regarding the quality of the system or the service. Mr. Bolland mentioned that he received sufficient assistance from nurses when using the system. He could call every time he had a problem. Also, according to Dr. Lonnee, the cooperation with his supplier, KSYOS, was quite good. Benefits of telemedicine that interviewees mentioned were discussed before in this chapter. All in all, people seem to be quite satisfied with telemedicine when they use it. The interviewees saw telemedicine as a useful addition to healthcare. However, it is important to mention that I did not interview people that refused to use telemedicine.
People did not seem to see lots of risks with using telemedicine. Mr. Bolland saw no risks, because clear agreements were made with Erasmus MC. However, there were interviewees that mentioned some risks. First, Dr. Bax mentioned that the availability of the systems is a potential risk; if there is something wrong with the telephone line, then he cannot use the system. Second, Mr. Nelwan and Mr. van Dam mentioned that you can never be 100% sure that a system works correctly. Third, Dr. Lonnee said that dermatologists should be careful to draw conclusions from images in some cases, for example with birthmarks. Also, when a case is severe, then the patient usually has to go to the hospital, so telemedicine would not be very useful in that case. I believe all the risks and points of improvement mentioned in this paragraph may be true. However, when you look at the total image, the quality of the service that telemedicine provides seems to be fine. 
11.7
Chapter Summary

Acceptance does not seem to be the biggest problem with telemedicine in the Netherlands when you look at the interviews. Users believe telemedicine is useful and not many complaints were heard about telemedicine being hard to use. Benefits that were mentioned include that telemedicine enables patients to visit the hospital less often, better efficiency, patients feeling safer and cost reductions. Money is an important issue in healthcare; if cost-benefit analysis suggests that the costs are bigger than the benefits, then telemedicine is unlikely to be used. 
Acceptance of telemedicine seems to depend on what application of telemedicine you are talking about. Teledermatology seems to have the highest acceptance rate. There are also other factors that can influence whether telemedicine is accepted or not. These factors include age and personality of the user, the opinion of other people, the amount of change that results from using telemedicine, whether the technology is new or not, education and ease of use of telemedicine. Experience is a very important factor for the acceptance. People who do not use telemedicine are not as positive towards telemedicine as the users. Resistance to telemedicine usually occurs when people do not have much knowledge of the technology. Some people are afraid of change. One factor that is limiting the acceptance of telemedicine in the Netherlands is the population density in the country. 

Management usually makes decisions about telemedicine together with the future users. Several decision factors were mentioned by interviewees, including the financial aspect, the technological aspect and clinical usefulness of telemedicine. An additional decision factor is the priorities that an organization has aside from telemedicine. People were positive about the quality of the service that telemedicine provides. Interviewees thought that telemedicine was a good addition to healthcare. The interviewees identified a few risks that telemedicine could have. However, there do not seem to be a lot of risks of using telemedicine.

12
Conclusions
12.1 Chapter Introduction

In this chapter the conclusions of the research are discussed. First, you can read the answers to each of the sub questions. Second, the lessons that I learned have been discussed. Third, some limitations of this research and possibilities for future research are discussed. Finally, the general conclusion of this thesis can be read. 
12.2 Main Findings

How does telemedicine change the way of delivering healthcare in the Netherlands?
Telemedicine can change a lot of things in healthcare. It can enable healthcare to be delivered from a distance. This seems to be the major benefit of telemedicine. People can often stay at home or at the GP’s practice, instead of coming to the hospital. What telemedicine exactly changes depends on the application of telemedicine. Teleconsultations could be a replacement for face-to-face consultations in cases that are not severe. An example of this are consults for teledermatology. This introduces a new way of working for the healthcare provider, because new technology has to be used and the patient is not seen in person in some cases. Telemonitoring can enable patients to be monitored from a distance. This can result in earlier diagnoses, because problems can be detected at an earlier stage. Also, patients feel safer when using telemonitoring. For the healthcare provider, there have to be people available to analyze the data. Also, there have to be people available to answer questions of patients that have difficulties with using the technology. The same thing is true for telerehabilitation, where patients can recover from a disease from a distance, resulting in less visits to the hospital.
Jobs can change because of telemedicine. People may have to do additional tasks, or certain tasks can be done with the assistance of technology. In some cases, healthcare professionals can diagnose from a distance, without seeing the patient in person. Because of the changing jobs, people have to be educated on how to use telemedicine. An additional change that telemedicine brings is a change in financial compensations. However, telemedicine changes less in the Netherlands then in other countries. There is not much distance between patients and doctors in the Netherlands. Therefore, providing healthcare from a distance is less necessary than in a country like Australia.

This sub question was about the changes that telemedicine may cause. The next sub question is about the resistance that might occur when these changes take place.

Why can telemedicine cause resistance by users in the Netherlands?
Resistance does not seem to be the biggest problem with telemedicine when looking at the interviews, but it can be a problem sometimes. The biggest acceptance-related problem seems to be experience. Some people are resistant to new technology or resistant to change in general. People that have experience with telemedicine usually see the benefits and have not much resistance towards it. They believe the quality of the systems is quite good. However, they do agree that telemedicine cannot fully replace face-to-face healthcare.
Other factors can include the age; older people are more likely to resist telemedicine than younger people. This is especially true for healthcare professional. Patients seem to agree to what their doctor suggests usually. Other possible factors for resistance/acceptance are personality, the amount of change, how new the technology is, the degree to which technology takes over tasks of people, the amount of personal contact (or how people think the amount of contact between patients and doctors/nurses will change) and a lack of information on the effects of telemedicine.
The opinion of others is important for the acceptance; people that are positive about telemedicine can often persuade other people to use telemedicine. Financial compensations are also important; this can stimulate healthcare professionals to use telemedicine. Ease of use of the technology is vital, as well as the usefulness. Of course quality of the systems and quality of the service is also important for the acceptance, as well as the degree to which an individual believes he/she is capable of working with ICT. Factors that can prevent resistance are benefits that healthcare professionals and patients see. Benefits that were mentioned by both interviewees and literature include better efficiency in healthcare, lower costs, less visits to the hospital for patients, possible earlier diagnoses, patients feeling safer, increased job satisfaction and improved education. Benefits depend on the application; each application has some of these benefits. 
A comparison can be made between these results and the Technology Acceptance Model 3 (Venkatesh & Bala, 2008). Looking at TAM3, I believe all the acceptance factors mentioned there may be true. However, some factors are more influent than others. Factors like experience and computer self-efficacy were often mentioned, while computer playfulness was not really mentioned during the interviews. Therefore you could question whether computer playfulness is a predictor of the acceptance of telemedicine. Some important drivers for the acceptance of telemedicine are not in the TAM3. Factors like age, personality, the amount of change, the extent to which a technology is new, the amount of change in personal contact between healthcare professionals and patients and financial compensations are missing. Also, other priorities that an individual or an organization has can influence acceptance. Acceptance is also dependent on what role a person has; ease of use is probably more important for healthcare professionals, because they are mostly the ones that have to use the technology. In addition, some patients, like patients where doctors use teledermatology for them, do not have to use the technology themselves; therefore I believe acceptance should be less of a problem for these patients. 
All in all, resistance problems have to be overcome. Resistance often occurs because of a lack of information and lack of experience, especially for older people. I found that others can often convince people to use telemedicine. Therefore, I agree with Boshuizen & de Graaf (2008), who say that there has to be an awareness campaign for telemedicine in the Netherlands. Education evenings like the one from KSYOS have to be organized to educate people about telemedicine. People should be able to see how telemedicine works. There should also be a website dedicated to this awareness campaign. There are a few characteristics that I believe the awareness campaign should have. First, the awareness campaign should clearly communicate the benefits of telemedicine. Second, the barriers to acceptance that I mentioned before should all be addressed. Third, people that are similar to the people that resist telemedicine should be used to promote telemedicine, because people are most likely to listen to people that are similar to them. For example, older doctors, patients and nurses could be used to promote telemedicine to overcome resistance from older people. Fourth, it is important that people are able to ask questions to the people that are executing the awareness campaign. If people have doubts about telemedicine, then they should be able to talk about these doubts. Finally, it is important to communicate that telemedicine does not change too much things in healthcare. The technology is not really hard to use and face-to-face contact will still exist when telemedicine is used. 
Which application of telemedicine is most accepted by users in the Netherlands?
Teledermatology seems to be the most accepted application of telemedicine. Teledermatology falls under the category “teleconsultation”. One of the reasons for the high acceptance rate of teledermatology is that it is a relatively old application of telemedicine. Other similar applications like telecardiology are getting more accepted as time progresses. Telemedicine is mostly accepted for non-acute healthcare, because face-to-face examination is usually necessary when the situation is urgent.

Video consultations are not often used in the Netherlands, so video consultations are not often accepted in the Netherlands. Interviewees in this research did not see lots of benefits of video consultations. Telephone consultations are very much accepted in the Netherlands, but this is usually not considered telemedicine. Possibly telephone consultations are more accepted than video consultations, because the technology is a lot older. Of course video consultations are also a lot more expensive. Telemonitoring seems to be accepted in most of the cases, when it is necessary for the treatment. However, it cannot fully replace face-to-face healthcare. Telerehabilitation is a very broad term, which often involves both teleconsultation and telemonitoring. Therefore it is hard to give one general statement about the acceptance of telerehabilitation relative to other applications of telemedicine. However, telemedicine seems to be used quite often for the recovery of diseases, so this could suggest that the acceptance rate for telerehabilitation is quite high. Of course there are lots of applications of telerehabilitation; the acceptance rate depends on the application. Final comment about the comparison of acceptance rates between applications is that, if cost-benefit analysis for any application of telemedicine suggests that there are more benefits than costs, then the application is likely to be accepted. 
The awareness campaign, which I mentioned in the answer to my second sub-question, should primarily focus on applications of telemedicine that are not yet accepted on a large scale. For example, this means that promotion of teledermatology among dermatologists is not necessary. Of course the awareness campaign should mainly focus on applications of telemedicine who are very beneficial to healthcare.

12.3 Lessons Learned
In the Seminar Business & ICT, I already got an idea of how to do qualitative research. While doing my thesis, I learned more about doing qualitative research. This time I had to do everything by myself, which was a good experience for me. Critical thinking was also a skill that I developed further while doing this thesis. Another skill which is more developed now is the way in which I do interviews. 

I had to plan everything myself this time. Sometimes I really had to push myself to work for the thesis. This was a good experience for me; discipline was needed to finish the thesis in time. I really became more disciplined while writing this thesis.

My knowledge of telemedicine has also gotten more extensive. Perhaps even more useful is the knowledge about technology acceptance that I gained. When I am going to work in a company, then acceptance may be an issue with ICT as well, so I can take the knowledge and experience that I gained from doing with thesis with me there.
12.4 Research Limitations and Future Research

The biggest limitation to this research was the lack of time. Only eight weeks were scheduled to do this research. Aside from this thesis, I also had work to do for another course. Therefore, I could not do too many interviews. However, doing more interviews would have made the conclusions more reliable.
During this research, the scope was quite broad. Of course this provides a lot of information to a reader that is interested in acceptance of telemedicine in general. However, people interested in acceptance of telemedicine of a particular application may not gain enough information from this thesis. Therefore, I believe additional research about the acceptance of telemedicine for more specific applications is necessary. However, I believe this research is a good starting point for people that want to know something about acceptance of telemedicine, even if they are more interested in a specific application. Other researchers that want to investigate the acceptance of a specific application of telemedicine could use this research as a starting point. 
This research focused on the acceptance of doctors, nurses and patients. However, health insurers and the government are also important parties in healthcare. It is important that healthcare providers get sufficient financial compensations for using telemedicine; otherwise telemedicine is unlikely to be used. Therefore, the acceptance of telemedicine by healthcare providers and the government could also be investigated in future research.
12.5 Thesis Conclusions
In this subsection, the answer to the main research question is given. My research question was:

To what extent is telemedicine accepted in the Netherlands?
Telemedicine seems to be reasonably accepted in the Netherlands. However, acceptance greatly depends on the extent to which people are familiar with telemedicine. People who have experience with using telemedicine are more likely to have a positive attitude towards telemedicine. Those people usually see the benefits of telemedicine. However, people without knowledge or experience often have an unrealistic idea of telemedicine. Therefore, these people are more likely to resist telemedicine. Most of the resistance to telemedicine is caused by a lack of knowledge and experience. 
All of the factors mentioned in the Technology Acceptance Model 3 (Venkatesh & Bala, 2008) can be factors for the acceptance of telemedicine in the Netherlands. Perceived ease of use and perceived usefulness are the most important predictors of acceptance. These two factors are being influenced by other factors. Not every factor in TAM3 is equally important. Factors like computer self-efficacy and experience are more significant for the acceptance than a factor like computer playfulness. For telemedicine, the TAM3 misses some important factors, like age, personality, the amount of change that is the result of telemedicine, perceived amount of personal contact, the extent to which a technology is new, other priorities, financial compensations and a person’s role in healthcare. Healthcare professionals and patients saw a number of benefits of telemedicine. The most important one was that patients can sometimes stay at home instead of visiting the hospital. These benefits are things that can prevent resistance by people.
Acceptance of telemedicine in the Netherlands depends on the application. Teledermatology (a form of teleconsultation) seems to be the most accepted application of telemedicine in the Netherlands. Similar applications like telecardiology are gaining popularity. Video consultations are not really accepted in the Netherlands, but telephone consultations (although usually not considered telemedicine) are. Telemonitoring and telerehabilitation seem to be accepted most of the times, as long as it is necessary for the treatment. Of course all the terms mentioned here are broad terms. Acceptance of things like telemonitoring depends on the specific application. In general, cost-benefit analysis is an important decision factor for each application of telemedicine. Again, I would like to point out that information on the effectiveness of telemedicine is important; if there is not enough knowledge of telemedicine, then it is likely to be resisted. An important way to gain knowledge is by gaining experience with telemedicine.
Other countries seem to need telemedicine more than the Netherlands. The reason for this is the relatively high population density in the Netherlands. There is not as much of a need to use telemedicine to overcome distances. Despite the short distances, telemedicine is still often used in the Netherlands. Sometimes acceptance is a problem with telemedicine, but acceptance does not seem to be the biggest problem with telemedicine. To overcome resistance with telemedicine, an awareness campaign should be started. More details about the awareness campaign can be read in subsection 12.2 where the main findings of the research are discussed.
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