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Abstract 
The Internet is suffering from a continuous explosion of 
users, yet Internet communication in the healthcare chain 
is still on a low level. Most institutions that should be 
working together keep their information “for the patients 
sake” in the house. This research studies the workflow 
that is concerned with the status of the patient in the 
healthcare chain. The functional integration of all 
healthcare chain components is an objective that might be 
utopia but electronic prescription and electronic medical 
record combined with the strong communication facilities 
create many possibilities to put a step into the right 
direction. Communication is a strong weapon for the 
strategic use of information systems. Although at this 
moment most of the patient information is transmitted by 
paper or by phone, the near future will show the 
introduction of the e-life of the patient. Main results of the 
first phase of this study is that General Practitioners 
should not be seduced with money and quality aspects to 
improve their information systems. What they need is a 
reduction of time pressure and means to communicate 
with the environment. 
 
 

1. Introduction 
 

The price of medicines used to inflate at a rate of 5% 
every year but the last three years this percentage is gone 
up to 12% (Ankone, 2000). This means that this money 
(for the Netherlands alone more than half a billion dollars) 
cannot be spend on healthcare activities with a higher 
priority. Drug prescription is one of the most common 
tasks in the general practitioners (GP) office. Every year 
610 million prescriptions (in Germany) are issued on 
paper, brought to pharmacy on paper and scanned at high 
expanse for the purpose of accounting, although 60% of 

the doctors are able to produce a prescription 
electronically (Wetter, 2000). In the USA is estimated that 
there are potential savings of $36 billion annually from 
improving the methods by which medical providers and 
payers exchange data (Weinstein & Worman, 2000). The 
revenue from the electronic prescription system project 
should be $150 million a year (VWS, 1998), in the 
Netherlands from the year 2002. 
 
Physicians no longer seem to have the attitude that 
computers will dehumanize care. They are positive about 
using information systems to access up to date knowledge, 
for continual medical education, for access to healthcare 
in remote and rural areas, for the quality of patient care 
and for the interactions within a healthcare team (Paré & 
Elam, 1999). Still many authors state that the behavior of 
physicians should change to make use of information 
systems effectively. 
 
Information technology is pushing and transforming the 
way healthcare is delivered. Bergeron and Bailin (1999) 
give a good overview of technology-enabled evolutionary 
change but conclude that information technology is rarely 
the driving force for change. IT can serve as a change 
agent or enabler for those who are trying to improve upon 
existing processes. The quality of information systems in 
healthcare organizations seems troublesome. The systems 
though technically correct and reliable are not user 
friendly and are not integrated. 
 
There is a lack of research on the use of formularies by 
Dutch General practitioners. There is an indication that 
information systems can support prescribing of medicines 
and laboratory requests (Althuis & Rikken, 2000). A study 
in the United Kingdom showed that the electronic 
prescription system “PRODIGY” is successful in altering 
prescribing behavior. The system needs to be further 
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studied with a preferably large randomly selected group of 
practices (Sowerby Centre, 1998).  
 
This paper reflects research in progress that studies the 
workflow concerned with the patient. We studied how to 
enable positive change in the healthcare with the use of 
information technology. First, an overview is given of the 
real life of a patient from the moment he or she starts 
having a complaint till the moment the patient is cured or 
deceased. The success of an information system is 
dependent on four variables (Saarinen & Saaksjarvi, 
1992): Success of the development process; Success of 
the use process; Quality of the IS product; Impact of the 
IS on the organization. This paper combines quality 
aspects of information systems and the innovation of 
technology literature to build a model of system success. 
This model is operationalized in the healthcare situation. 
The same model indicates that the resistance criteria in the 
healthcare organizations are of major importance to the 
success or failure of a new application. For the electronic 
prescription system these criteria are elaborated. 
 

3. Research method 
 

This research is in the process of analyzing the 
effectiveness of the electronic prescription system at the 
general practitioners practice in the Netherlands. In a 
broader context as described in the section “the real life of 
the patient”, the Twente University hopes to deliver a 
standardization description of all information transfers 
about the patient in the healthcare chain. These 
description have to live up to standards that are already 
available in the healthcare organizations like diagnostic 
treatment combinations, HL7 (health level seven, a 
healthcare communication standard) and all quality 
standards applied.  
The study describes the healthcare chain, first in a global 
way in the next section. Chosen is to deliver these 
standards on a regional level of three hospitals with their 
peripheral institutions.  
 
To indicate the current problem we observe a practical 
case study in the Netherlands. The case we are observing 
is called the Electronic Prescription Support System 
(EPS). It is observed from the viewpoint of the patient as 
close to the primary process as possible. The overall aim 
of the system is to finally improve the quality of care, by 
supporting the decision of the general practitioner in 
prescribing (non-) medicamental treatment to the patient. 
The system will give support by giving opportunities for 
prescribing less and cheaper drugs with the needed 
quality, or no drugs at all. When we look at the model of 
the information-flows (see figure 1) in the primary 

healthcare process, we conclude that the EPS system tries 
to support the input of external information (as a support 
or confirmation of the diagnosis) and tries to support the 
decision for the needed treatment. 
 

4. Real life of a patient 
 

It seems that the primary healthcare process will not 
work without the right information. The logical question 
you ask is what information is needed to fulfil the process. 
Therefore we tried to get a clear view at the process and 
then combine the process with the needed information.  
We have chosen to look at the information-flow through 
the eyes of a patient. To identify the several information-
flows it is necessary to describe the primary healthcare 
process. In this process every step has to do with an 
information-flow. In this process you can describe several 
dimensions. First there are three main parties within the 
process: the patient, the general practitioner and the 
healthcare specialist. The process starts at the moment a 
patient has a complaint and knocks at the door of his 
general practitioner. It ends with a treated patient. This 
does not necessarily mean that the patient will be healthy 
after the treatment. Aside from the healthcare specialist 
and the general practitioner, there is a person that will do 
the treatment  (for instance a physiotherapist). The person 
will make his own (sub-) diagnosis and so will decide 
what concrete exercises there will be done. Then there is 
the source of information needed to make or review the 
diagnosis. This can be the personal information from the 
physician, or the knowledge from other physicians. It is 
also possible to get information out of specific 
examination (for instance x-ray or blood tests) or decision 
support systems. Finally the diagnosis will result in a 
specific solution for the patients complaint. This will be a 
mixture of the elements ‘do nothing’, a medicine 
prescription, a specific treatment and a clinical treatment 
procedure. The steps that can be made are shown in figure 
1. Every arrow stands for a specific information-flow. The 
flows are randomly numbered. 
 
After describing the primary process, it is now interesting 
to look at what information-flows are needed to establish 
the steps of the primary healthcare process. In total there 
are fourteen specific information-flows shown in figure 1. 
After shortly describing each flow below, we have picked 
the specific information-flows related with the EPS, to 
observe in more detail. 
 
1. Patient input. At several points in the healthcare 

chain the patient needs to give input. Aside his 
personal information, he needs to specify his 
complaint.  
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2. Describe the diagnosis. At several moments in the 
healthcare process physicians have to make a 
diagnosis. The diagnosis will be a source of 
information in the rest of the healthcare process.  

3. Referral-letter. From general practitioner to 
specialist. When the general practitioner thinks (after 
making the diagnosis) that he can’t handle the 
problem, he can decide to refer the patient to a 
specialist who can help the patient. To make this 
refer, he has to write a personal letter to the specific 
specialist.  

4. Examination request. When an examination is 
needed, a request has to be sent. Most of the time a 
third party will do the examination (for instance 
making x-ray photographs or examining the blood).  

5. Examination result. After the examination is 
accomplished the results have to be send back to the 
person who requested it.  

6. Input from external information. A method to take 
away all the doubt while making a diagnosis is the use 
of external information.  

7. Referral from specialist to specialist. There are 
several diseases that aren’t very simple to cure. In 
those cases most of the time there are more kinds of 
specialists needed (like a bone-fracture that damaged 
one of the lunges).  

8. Non-medicamental homework for a patient. When a 
physician has made his diagnosis he can choose to 
prescribe a relatively simple solution that can be done 
at home (like doing practices).  

9. Medicamental prescription. When a physician 
decides to let the patient use a drug, he has to write 
out a drug prescription.  

10. Request for non-medicamental 
treatment. One of the possible 
solutions to a patient’s disease can 
be a specific treatment (for instance 
a plaster cast as a treatment for a 
bone-fracture). When the physician 
can’t do the treatment himself, he 
has to request an institution or 
department to accomplish the 
specific treatment.  

11. Request for clinical treatment. Like 
the request for a ‘normal’ treatment 
there can also be a request for a 
clinical treatment. The difference is 
the receiver of the request and the 
content of the request. The patient 
has to be hospitalized.  

12. Feedback to general practitioner. 
At several moments in the primary 
process the general practitioner has 

to receive feedback about the status of his patient.  
13. Result from treatment. It is possible that result from a 

treatment procedure can be given to the patient 
himself. In another case the result will be presented to 
the specialist without informing the patient. 

14. Feedback to the patient. Finally the patient will have 
feedback during the primary process. This can be 
information about the complaints, information about 
examinations or the treatment, but can also be the 
message that he is cured (or not).  The information-
flow will always come from the physician (the 
general practitioner or the specialist). 

Information technology in the health care has done it’s 
successful work at business related support systems in the 
health care (like financial, logistic or administrative 
systems). At this moment the health care sector is trying to 
integrate the information and communication technology 
within the primary healthcare process. Lots of individual 
initiatives are yet developed. It seems a problem to 
implement, apply and finally use the system at the 
operational level. This because of a lack of 
standardization between information-flows. We first want 
to investigate the IT-possibilities in the individual 
information-flows with the aspect of standardization in 
mind. 
 
5. Determinants of IS success  
 

The three level distinction, pragmatic, semantic and 
syntactic, is quite common in the information science 
literature (Iivari and Koskela, 1987) but in our opinion 
these three levels do not grasp the whole information 
concept. Iivari and Koskela (1987) give a good set of 
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quality norms for each level. On the pragmatic level they 
state that quality should be a normal management 
judgement and that effectiveness is only a general term to 
be filled in specifically for the information system. 
However, the way they present this (Economical, Social, 
Political, Organizational, and Technical) can span all 
quality-aspects. On the semantic level they give user 
satisfaction as quality criteria. On the syntactic level they 
give efficiency criteria to measure the quality of the 
information system. 
 
The semiotic framework (Liu, 1993) is more precise. A 
social level is introduced because it is only when a social 
effect is obtained that information realizes any actual value 
and it must be remembered that the intentions of the 
information provider will not always lead (intentionally or 
not) to the desired effect. At the other side of the frame-
work, the IT platform is more than simply a question of 
form. We should take into account communication 
channels, technical devices and people, these are the 
empirical level and the physical level 
 
When we regard the IT platform as a whole 
(physical/empirical and syntactical) then we can state that 
there are four determinants for the success of an 
information system (Spil, 1996), namely: 
1. Resistance on the social level; 
2. Relevance on the pragmatic level; 
3. Requirements on the semantic level; 
4. Resources on the syntactical, empiric and physical 

level. 
 
On the social level, defining the resistance determinant can 
assess change.  
Resistance is the negative attitude of all stakeholder groups 
towards the introduction of an information system.  The 
main IS-quality aspect of resistance is the attitude and the 
willingness to change. Pare and Elam (1999) also choose 
for the attitude of the professional when they assess clinical 
information systems. Total quality management taught us 
that for this aspect we have to deal with communication, 
information and deliberation. The end users have an 
important role because their norms and values determine the 
effectiveness of the information system. 
 
On the pragmatic level, the relevance determinant is defined 
to measure whether the provider-intention is the same as the 
user-interpretation (Sperber & Wilson, 1986). Relevance is 
the comparison between the IS-specialists' intentions with 
the information system and the interpretations of end user 
groups. As main providers, we identify the suppliers and the 
national representative organizations of the GP’s.  
 

On the semantic level, the requirements determinant has to 
measure the meaning of the SISP system. Requirements are 
the functional specifications that establish what the 
Information System in a functional sense has to arrange.  
 
Resources are the people, the information technology, the 
money and the information needed and the interaction of 
these four elements for both developing and implementing 
the Information System. The main focus of the quality 
determinant resources will be on the people and on the costs 
these people cause. Next to that the reliability of the 
information technology and the information systems are 
considered. 
 

SUCCESS

 

Figure 2. The success factors of healthcare 
information systems 

Due to the limitations of the research at this stage we will 
not discuss the elements requirements and resources that 
can affect the attitude of end-users. We presume that it is 
technical possible to make a user-friendly system that will 
satisfy the demand. And that it is possible that the content 
has enough (clinical) quality so it won’t be a bottleneck 
for the acceptance of the new formula of information-
flow. For the research is left the environmental and the 
organization aspects that can influence the attitude, hence 
the acceptance of change. This paper will concentrate on 
the relevance and the resistance determinants. To 
determine them in the EPS case we need a more practical 
description of both determinants: 
Relevance (Shepherd, 2000): 
1. Contain costs; 
2. Improve quality; 
3. Establish evidence-based medicine; 
4. Embrace consumerism. 
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Resistance (Spil, 1996): 
1. Fear to loose something worthwhile; 
2. Misunderstanding of the new situation; 
3. Belief that the new IS is worthless; 
4. Low tolerance of change. 
 

7. E-life 
 

Currently, a technology push is trying to change the 
healthcare chain. Electronic medical dossiers have been 
made to collect and transmit al the necessary information 
about a patient’s life. Information systems are developed 
for digitally archiving radiological files. Possibly for most 
of the information flows there are some information 
systems available but the application of the systems at the 
right place however will take years. The main question 
you can ask is what conditions are necessary to make 
specific elements of the technology push a success? After 
this question is answered, you can look at what elements 
of this technology push we can introduce in a paper-based 
healthcare organization.  
 
In a case study we focus on just a small part of the e-life 
of the patient and that is from the moment a diagnosis is 
made by the general practitioner till the patient receives 
his or her (non-) medicamental prescription. In the 
Netherlands a national initiative of both the Dutch 
Association of General Practitioners (LHV) and the Dutch 
College of GP’s (NHG) has to ensure that at the end of 
2000 all general practitioners have to make effective use 
of an electronic prescription system. The University of 
Twente is asked to evaluate how the diffusion of this new 
system can be optimized. 
 
The electronic prescription system (EPS) can be described 
as a decision support system for the general practitioners 
in making (non-) medical prescriptions, after the diagnosis 
is made. The aim of the system is to improve the quality 
of the prescriptions, to reduce the amount of steps to 
prescribe a drug and finally to lower the total annual drug-
costs by reducing the number of drug-prescriptions and 
reducing the amount of drugs for one prescription. 
 
In line with the described information-flows, the EPS will 
be an application that supports a part of the ‘external 
knowledge’ information-flow. The result from the EPS 
will subsequently influence the making of the drug-
prescriptions.  
 
To analyze this case we make (among other things) use of 
the diffusion theory of Rogers (1983). This in 
combination with the elements relevance and resistance. 
 

7.1. User characteristics 
 

First we want to describe the environment wherein the 
EPS is applied. The two functions we are talking about are 
the use of external (static) knowledge for making the 
diagnosis and the final (drug-) prescription that is made. 
Without the EPS a general practitioner can use specific 
literature that can help him to analyze the patients’ 
syndrome. All the knowledge of this literature is put into 
the EPS. This knowledge will not support the general 
practitioner in making the diagnosis, but it can support the 
general practitioner identifying contraindications. When 
the general practitioner enters a diagnosis, the system can 
propose a solution. Though the system can propose 
solutions that are non-drug related, most of the time the 
solutions are drug-related. When a drug-prescription is 
made, the patient has to transport the prescription to the 
pharmacist so he can buy the needed drugs. Using this 
method neither the general practitioner nor either the 
pharmacy can check whether the patient did buy and use 
the drug.  
 
One of the most important characteristics is that the 
general practitioners do not mind in what proportions the 
drugs are prescribed. Their primary aim is to cure the 
patient. The result is that most of the time too much and 
too many drugs are prescribed. To decrease this problem, 
one of the goals of the EPS is that better proportions are 
prescribed.  
 
7.2. Product features 
 

The electronic prescription system has its’ roots in 
standard (Dutch) literature for the general practitioner. It 
will give advice to the general practitioners in the 
Netherlands about: 
• A non-medicine based therapy, 
• An indication for a medicine based therapy 
• The set of considerations why to choose a specific 

medicine based therapy. 
Aside of the traditional method, the system can include 
several individual parameters (like age, gender or weight). 
 
By prescribing drugs the following steps are taken: 
1. The selection of the drug 
2. Selection of the doses and frequency of use 
3. Selection of the duration of the course.  
 
The EPS launched a pilot in the end nineties. At 50 
general practitioners the system was installed. It seemed 
that in 20% of the consultations the system was used. In 
80% of the times the general practitioners did follow the 
systems’ advice. It was shown that the use of the system 
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leads to less and cheaper prescriptions because of the 
increased number of non-medicine based prescriptions.    
 
7.3. Communication methods 
 

The moment the EPS was introduced, the 
communication with the general practitioners was very 
important. The Dutch College of General Practitioners 
and the Dutch Association of General Practitioners have 
cooperated to tune the local information need from the 
general practitioners with the EPS. The general 
practitioners are using several information systems. It was 
possible to fit the EPS to the system already in use by 
making several versions. Furthermore the Internet is used 
to communicate about the attitude of the general 
practitioners.   
 
7.4. Relevance 
 

Referring to Shepherd (Shepherd, 2000), there has to 
be enough relevance to implement the proposed method of 
information-flow. One important element is the 
improvement of quality. In this case a system has to do 
more that creating a specific information-flow. It has to 
improve the quality of the information-flow (or decrease 
the costs) and it has to improve the quality of care. The 
EPS tries to improve the quality of the information-flow 
by decreasing the amount of acts, needed to prescribe a 
drug, and have information about complaints relatively 
quickly on the desk. It also tries to improve the quality of 
care by taking into account personal profiles in the 
prescribing process. Using actual, national authorized 
guidelines can also approve the quality of care.  
   
7.5. Resistance 
 

Though the EPS has profit on the quality of 
information-flow and quality of care, there will always be 
resistance of change from the end-user. In this case there 
are several reasons why the resistance can still be present: 
• Every general practitioner has his private practice. 

When there are workflow methods introduced there is 
the possibility that they want to work according to 
their own methods. 

• The resistance can increase because a lot of general 
practitioners do not see the personal (short-term) 
benefit of the system. They rather see the profit of 
other shareholders like the assurance organizations 
and the ministry.   

• The social attitude of people can have great impact in 
the resistance of change. A part of the general 
practitioners needs a bigger push to accept the 
changes than other general practitioners. The costs 

saving can be not enough for some people to see the 
need of change.  

 
At the moment all the general practitioners can freely 
implement the EPS system. Nevertheless the distribution 
and the use of EPS is disappointing. In practice it seams 
that the EPS cannot give in to the needed personal 
benefits (gain of time and communication possibilities) of 
the general practitioner. 
However all this issues can be the cause of 
misunderstanding and so the inaccurate use of the new 
method of information-flow. 
 
8. Conclusions 
 

The relevance of an electronic prescription system to 
general practitioners can be lifted by reducing the time of 
consultation of the patient. This objective however is 
difficult to reach because the average consulting time is 
only about eight minutes. Only resources that are user 
friendly and quick can make a difference. 
 
The resistance of General practitioners towards EPS stems 
mainly from a misunderstanding of the new system and a 
belief that the new system is worthless. In the first 
category the general practitioners are not yet ready for 
EPS because their level of automation is not yet high 
enough. In the second category general practitioners 
already have a satisfactory system or do not see their own 
benefit from the system. Improving the quality of the 
systems and supporting the general practitioners can get 
the automation level a step higher into the direction of 
EPS. 
 
The objectives of the EPS implementation were to 
improve the quality of the general practitioners’ practice 
and to lower the costs of medicine use in the Netherlands. 
These objectives have no or little relevance for the general 
practitioner because these subjects are not on his or her 
priority list. To improve the diffusion of EPS the 
objectives should change toward: 
• reducing the time of a consult; 
• improving the communication between general 

practitioners (especially desired when standing in for 
a colleague). 

 
Telecommunication is high on the priority list of the 
general practitioner. The new electronic prescription 
system does not provide the practitioner with new 
communication possibilities. Our recommendation is that 
the diffusion of the new information system would 
improve if a telecommunication module will be offered 
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and when the national organizations agree with a standard 
communication platform. 
 
Conclusions from this work are that the technology push 
does not take the organizational needs into account. The 
assumption made in this paper that we could ignore the 
requirements and resources success factors proves to be 
wrong. Next step therefore will be to investigate the 
quality of the information systems and the support given 
to general practitioners to use the resources given. 
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