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Evaluation and Reflections on the Design of 
the WeAidU system 

If we build it, will they come? 
 

James G. Anderson [5] 

Abstract 
The Web-Based Artificial Intelligence for Diagnostic Use (WeAidU) system 
is a support system providing near instantaneous professional aid in clinical 
decision making. The system involves neural networks trained to interpret 
myocardial perfusion scintigrams, and enhance the effectiveness of clinical 
decision making when it comes to coronary artery disease. The system is 
designed to work on the Internet in a client/server setup. 

The usability of the system is evaluated. The evaluation result is related to 
two previous evaluations.  

A link is made from evaluation results to the way the system is designed 
and developed. It is observed that some of the usability problems found are 
tied to the development process. Usability inspections locate a number of 
possible problem areas when it comes to the user interaction. At the same 
time the user’s assessment of usability is satisfactory or even high. This is 
most likely explained by the novel nature of this computer support and a 
very committed user group.  

Clinical physiology is acknowledged to be a computerized field, where 
physician’s acceptability and use of computers is fairly high. It is observed 
that the development team’s, in this particular context, favored a view of 
usability as a quality of the product before the view of usability as integrated 
in the development process/product. A more integrated view of usability is 
suggested to remove usability errors and integration barriers, and to help the 
system better fit into the physician’s daily routines. 
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Introduction 
The author was part of the WeAidU project 1999–2000, with responsibilities 
in all areas regarding design and development. The primary task was to de-
velop a system which will be capable of providing aid in clinical decision 
making. The system’s advice is based upon image analysis techniques as 
well as validated large medical databases. Another important issue at that 
time was to find new ways to financially introduce computer support in 
health care. The approach attempted was to focus on services instead of 
products. The commercial aspects are not handled in this paper. 

In this paper the usability of the WeAidU system is examined. A new 
evaluation is performed, using a combination of inspection [38, 40, 41], us-
ability scores and questionnaires [16]. The results are related to previous 
evaluations in order to learn more about how usability issues are treated and 
affected by the development process. 

Background 
The practice of medicine is to a great extent an information-management 
task. A physician’s decision making is based upon expert knowledge, infor-
mation from the individual patient, and information from many previous 
patients, the latter known as experience. Decision making is often very diffi-
cult due to the fact that not only is the required expert knowledge in each, of 
many different, medical fields enormous, and growing daily, but also, the 
information available for the individual patient is multi-disciplinary, impre-
cise and very often incomplete. 

A physician makes the interpretation and assimilation of all data available 
from a patient. The physician may have a limited knowledge and experience 
in analysis of some of the data. No single physician can be an expert in fields 
ranging from molecular genetics, cellular biology, and biochemistry to func-
tional imaging, i.e. the modern methods in medicine. This knowledge is 
however increasingly important for the establishment of a correct diagnosis. 

A generic intelligent information system would undoubtedly enhance the 
effectiveness of clinical decision making [21]. Rapid and correct decisions 
are fundamental for the creation of rational patient pathways and correct 
treatment. Rapid and correct diagnose is also most economical beneficial. 
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Sometimes an expert opinion is needed when there is no expert around or 
experience is not optimal within the actual clinic. The availability is there-
fore another advantage since a computer-based decision system is working 
24 hours a day, 365 days per year.  

Myocardial perfusion 
Cardiovascular disease is the number one cause of death in Europe and an 
increasing share of future health care costs will probably be spent on the 
increasing number of patients with reduced cardiac function. Therefore there 
is a need for reliable non-invasive and cost-effective methods that can con-
firm or exclude the presence of heart disease with a high degree of accuracy 
in the individual patient. Myocardial perfusion imaging is one such 
method [31].  

Interpretation of myocardial perfusion images can be a difficult and com-
plicated process. The physician must be very experienced in order to come to 
a more accurate interpretation [29]. Errors in interpretation may lead to seri-
ous mistakes in the handling of patients with coronary artery disease. There-
fore, an accurate and easily accessible decision support systems that can 
provide high-quality professional interpretation 24 hours a day would be of 
value – not only for physicians in university and community hospitals but 
also in private clinics and remote hospitals with less experienced physicians. 
Correct interpretations could lead to a reduction in the number of invasive 
procedures.  

The financial savings in the health care system could be substantial, con-
sidering that the number of myocardial perfusion imaging procedures per-
formed annually is increasing, and estimated at 900,000 in Europe and over 
2,000,000 in the U.S. A total of 16.9 million nuclear medicine procedures 
were performed in the United States in the year 2001 [24]. 

Computer-based decision support 
The use of computer-based decision support in the clinical field is limited 
despite more than two decades of research. The first medical expert systems 
were presented in the early 1970s and they have been followed by many 
other systems. Very few have been adopted at centers away from their place 
of development. There are two main reasons for this lack of success. Firstly, 
decision support tools should have very high accuracy to be accepted by the 
experts. Secondly, they should provide answers to clinically relevant ques-
tions, something that is not always acknowledged by the technical experts 
who have developed the systems. To overcome previous shortcomings and 
to fulfill the basic requirements a close collaboration between medical and 
technical expertise is necessary [31, 30].  
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Another important issue is the accessibility of the decision support sys-
tems. Most physicians will not adopt systems that require them to go to a 
special computer, login and manually enter medical data. A successful deci-
sion support system must be perceived as being easy and not time consum-
ing to use [36].  

Expansion reasons 
There are four main reasons to believe that the use of computer-based deci-
sion support systems in the medical field have the potential for rapid expan-
sion within the immediate future.  
1. The development of graphical user interfaces can make computer-based 

decision support systems easily available to non-IT specialists such as 
the physicians, by employing state of the art information transfer, and 
assimilation techniques via web-browsers and Java-scripts. These tech-
niques make it possible to reach many physicians worldwide, as well as 
facilitating distribution of the latest version of the software [5, 19].  

2. Emerging techniques such as Data Mining [28] and Neural Net-
works [18, 11] make it possible to develop more accurate decision sup-
port systems than would have been possible some years ago. It is crucial 
that different methods of data analysis and decision support system de-
signs are studied in order to find optimal solutions for different diagnos-
tic problems in various medical domains [31].  

3. Vast medical databases in digital form can now be developed. These 
large information resources are important in order to create and control 
high quality decision support systems. 

4. The infrastructure required for a widespread introduction of intelligent 
information systems, i.e. physicians’ workstations, networking, common 
standards for data-exchange, data storage, has been put in place in many 
hospitals, clinics, and surgeries, even in remote areas. Thereby, patient 
data, history, findings from physical examination as well as data from 
laboratory tests, and diagnostic imaging and so on can easily be used as 
input to an decision support system [3].  

Medical Data Processing Methods 
The performance of decision support systems depends largely on the size 
and composition of the databases. There are examples of presently used ref-
erence databases that consist of less than 100 patient cases. This size of these 
databases is insufficient to cover both the normal variability due to age, gen-
der, body size, and other factors, and the variability caused by coronary ar-
tery disease itself with its varying localization, extent, type and severity.  
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Computers and medical users 
As Anderson [4] and Grimson [20] have shown, there are many obstacles in 
the process of bringing more computer support into health care, including: 
• Financial. Investments are always hard to make. Typical costs for medi-

cal software often range from expensive to very expensive. This is be-
cause the software is complex and takes a long time to develop. Medical 
standards are often large and time-consuming to comply with, as is certi-
fication procedures. It is also a fact that a lot of the software is hand-
tailored to better suit a specific client, with additional costs resulting from 
this adaptation. The tailoring process is often necessary because lack of 
standards, or that the existing standards are not practiced. 

• Policy. It is seldom the clinic itself (or physician) that can decide on what 
computer support to use. Changing the work processes towards the digital 
domain can have effect on the whole hospital, and can therefore be diffi-
cult to do.  

• Usability. Medical software is complicated and difficult to use, and may 
not fit the existing work practice at the clinic. Medical experts are only 
experts in the medical field, but health care systems (almost) require users 
to be computer experts. 

• Data entry. There is a lack of data entry and system use by physicians at 
the point of care [5]. 
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Figure 1. The image shows one of the first versions of the WeAidU user interface. 
The top area is a file selector, where a user selects image files that contain the medi-
cal data (bull’s-eye images). The lower part displays the two bull’s-eye images and a 
table with the result from the automated analysis [30]. 

The WeAidU System 
The system works as follows: The physician who is processing the acquired 
images at his/her workstation sends the image data via the Internet to the 
WeAidU server. Software for automated interpretation of the images is run-
ning on the server and the resulting diagnostic advice is returned to the phy-
sician. The system’s advice is produced by means of Image Processing tech-
niques and Artificial Neural Networks utilizing information extracted from a 
large image database. Security and privacy aspects are addressed so that 
patient data can be transferred safely via the Internet [17, 9].  
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Figure 2. The principle for the client/server solution used.  

 
• Secure transmission of medical data. Security is accomplished by using 

encrypted communication over the net [34]. 
• Privacy protection. To maintain privacy requirements patient identifiers 

are removed before data is transmitted [37]. 
• Efficient distribution. The software is relatively small and is well suited 

to be distributed via the Internet. 
• DICOM integration. The DICOM standard provides integration into the 

normal storage and retrieval procedures at the local hospital [3]. 
• Portability. The system is completely written in Java [19]. This allows 

the software to be used on all common computers. The system is built to 
be language independent and can easily be ported to new languages.  

 
Figure 3. A later version of the user interface, with the same underlying functional-
ity. In the middle the progress of the automated image interpretation is indicated by 
progress bars. To the right, results of an interpretation are available, but only first 
after the user has given his/her opinion. 
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Today, the system is marketed with a time-based subscription license that 
allows the customer to make as many submissions as they like. This is moti-
vated by the fact that the system providers want to see as much use as possi-
ble. 

 
Figure 4. The current user interface of the WeAidU system. Bull’s-eye images are 
shown together with the interpretation. In the top area the DICOM integration is 
visible. 

Earlier usability evaluation results 
Two external evaluations have been performed in 2002. Ohren [35] exam-
ined the system’s usefulness to the users, by semi-structured interviews. 
Bønes [12] evaluated the client user interface using an expert evaluation 
method. 

Interviews 
Needs of the physicians 
In the study by Ohren, five users were selected from four different hospitals. 
All users had previously used the WeAidU system, for 9–12 months. 



 

 

 9 

The usage pattern was low; it was mainly used as “second opinion” for 
difficult cases. If it was used more heavily, it was in order to contribute to 
the testing of the system. It was appreciated by staff that mostly worked 
alone. 

The system was regarded as a complementary tool for difficult cases, a 
sort of a backup system. Users reported the systems advice and their own 
opinion were mainly in agreement, with only minor differences. They took 
this as an assurance that confirmed their medical decisions. This enforced 
their likelihood to continue to use the system. 

Integration to existing work pattern 
The system was reported not to have changed existing work procedures. 
Some early (technical) integration problems were mentioned. Integration 
problems were time consuming and could add 10-15 minutes extra per pa-
tient. 

Expert evaluation 
A review of the user interface was done, mostly based on Schneiderman’s 
Eight Golden Rules of Interface Design [39]. These rules are, in short: 

Strive for consistency 
Consistent sequences of actions should be required in similar situations; 
identical terminology should be used in prompts, menus, and help screens; 
and consistent commands should be employed throughout. 

Enable frequent users to use shortcuts 
As the frequency of use increases, so do the user’s desires to reduce the 
number of interactions and to increase the pace of interaction. Abbreviations, 
function keys, hidden commands, and macro facilities are very helpful to an 
expert user. 

Offer informative feedback 
For every operator action, there should be some system feedback. For fre-
quent and minor actions, the response can be modest, while for infrequent 
and major actions, the response should be more substantial. 

Design dialogues to yield closure 
Sequences of actions should be organized into groups with a beginning, 
middle, and end. The informative feedback at the completion of a group of 
actions gives the operators the satisfaction of accomplishment, a sense of 
relief, the signal to drop contingency plans and options from their minds, and 
an indication that the way is clear to prepare for the next group of actions. 
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Offer error prevention and simple error handling 
Design the system so the user cannot make a serious error. If an error is 
made, the system should be able to detect the error and offer simple, com-
prehensible mechanisms for handling the error. 

Permit easy reversal of actions 
This feature relieves anxiety, since the user knows that errors can be undone; 
it thus encourages exploration of unfamiliar options. The units of reversibil-
ity may be a single action, a data entry, or a complete group of actions. 

Support internal locus of control 
Experienced operators strongly desire the sense that they are in charge of the 
system and that the system responds to their actions. Design the system to 
make users the initiators of actions rather than the responders. 

Reduce short-term memory load 
The limitation of human information processing in short-term memory re-
quires that displays be kept simple, multiple page displays be consolidated, 
window-motion frequency be reduced, and sufficient training time be allot-
ted for codes, mnemonics, and sequences of actions. 

 
Figure 5. Bønes: ‘The buttons in the program are of different sizes. The Evaluate 
button is much larger than the other buttons. We recommend that the size of this 
button is reduced.’ 
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Expert evaluation results 
Here follows some of the issues found by Bønes, per each category: 

Strive for consistency 
Problems with internal consistency in several different aspects of a user in-
terface. For instance, the colors, layout, capitalizations, and fonts in a user 
interface should be consistent. See Figure 5. 

Enable frequent users to use shortcuts 
Many of the most frequently used operations, such as Evaluate, Selection 
and Interpretation do not have any shortcuts associated with them. It would 
also be useful to set a logical tab navigation order. 

Offer informative feedback 
All user actions lead to changes in the user interface. However, some of the 
changes give diffuse feedback. When the system evaluates an image, the 
indication that the evaluation is finished is not very clear. This is only shown 
by small text in a separate status table. 

It is also difficult to know at what stage one is in the process of evaluating 
the image. 

Icons used on the buttons are unclear, and do not follow the original 
meaning (delete icon used to clear a list, etc). 

Design dialogues to yield closure 
There is no use of closure; actions do not follow a certain forced order with 
clear start and finish. 

Offer error prevention and simple error handling 
Error messages are not very informative, and might appear intimidating for 
the users 

Permit easy reversal of actions 
Nothing reported. 

Support internal locus of control 
It should be made possible for the user to set the default path for local files. 
This will make it easier to locate an image when the program is started. 
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Figure 6. Bull’s-eye image window hiding information. 

Reduce short-term memory load 
It would be useful for users to see the image while they make their diagnosis. 
This will reduce the need for short-term memory. See Figure 6. 

Usability test 
The objective of a usability test is to collect empirical data about the quality 
of the user interface. This method focuses on finding problems, not solving 
them. 
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Figure 7. Nielsen’s user categories [33]. 

 

As Bønes’ test users had never used the program before, most problems 
found are related to learning effects [43]. However, the users were physi-
cians specializing in nuclear medicine or cardiology, so they are representa-
tive for the intended user group. Results include: 
• Data selection. Selecting files to submit is a task requiring mental effort. 

Since there exists many different ways to select data (double click, select-
ing a data folder and then selecting relevant files, etc) this caused some 
initial trouble. 

• Post evaluation. The users were reported to be unsure how to proceed 
after the evaluations, that is how to access the results. This was connected 
to the indication of ongoing evaluation (it was suggested to be too weak). 
This was the area where most users experienced problems. 

• Diagnosis. When entering their own diagnosis all users experienced some 
trouble with the dialogue window that contains the bull’s-eye images. 
This second window demanded user interaction to move it so it would not 
hide the main window. 
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New usability evaluation 
This section presents the new evaluations performed in the fall of 2004. The 
WeAidU system and user interface has gone though small changes since the 
previous evaluations were done. The above evaluation findings from 2002 
have been taken into consideration for this successive version of the system. 

There are three types of evaluations performed:  
• Expert evaluation/inspection 
• Usability score 
• Questionnaire. 

Expert evaluation results 
The author performed the same sort of inspection as Bønes above, using the 
same rules of Schneiderman. Here follow the most important findings: 

Strive for consistency 
Most functions are consistent. Button and icons states are not always consis-
tent. In Figure 9 we see two buttons in enabled state and one button in dis-
abled state – but there is no difference in the underlying model; the three 
states should be the same in this case. 

The indication of progress does not follow normal practice, as seen in 
Figure 8. The use of standard progress bars should be considered. 

Enable frequent users to use shortcuts 
Some buttons still lack shortcuts and accelerators. This is visible in Figure 
12 where it is clear some interaction with the system requires the use of 
mouse pointer (such as comparing diagnosis, selecting one of the five tabs in 
the image area, or selecting evaluation result set in the top left table). 

Offer informative feedback 
The state displayed by icons and buttons is not always correct. Buttons are in 
an enabled state although it is not possible to activate that particular func-
tion. See Figure 9. 
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Figure 8. The top left table displays ongoing evaluation for one data set, indicated 
by changing the number of stars (like a progress bar). 

The indication of progress during an evaluation is not very strong. 

 
Figure 9. The image is cropped to fit better. The two clear buttons are in an active 
state, although there is nothing to clear. 

Design dialogues to yield closure 
Actions still do not have a clear start and finish. There is no indication of the 
intended way of use: import data to evaluate, select matching stress/rest data, 
evaluate, select data set from table of finished evaluations. 

Offer error prevention and simple error handling 
This is connected to the incorrect states of icons and button. After importing 
data for evaluation, the user interface does not hint on how to submit the 
data. When selecting one stress study, the corresponding rest data is not 
automatically highlighted. In Figure 10 we see one stress study selected. In 
the next image, Figure 11, we see that the evaluate button becomes enabled 
first after both rest and stress images are selected. This procedure may lead 
to errors and could be prevented by arranging a clearer order of functions. 
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Figure 10. The image is cropped to fit better. One stress study selected. The evaluate 
button is disabled. 

 
Figure 11. The image is cropped to fit better. After selecting the corresponding rest 
study the evaluation button becomes enabled. This procedure is not apparent from 
the user interface. 

Permit easy reversal of actions 
Some operations are not possible to reverse, for example submitting com-
ments. 

Support internal locus of control 
Nothing reported. 

Reduce short-term memory load 
The images have been relocated inside the main application, and no second 
window is longer present. 

The connection between the selected results in the bottom part and top 
part of the application is weak. It is from the table of evaluations not easy to 
identify the currently displayed result, see Figure 12. 
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Figure 12. The top left table does not indicate which of the three results is currently 
visible in the lower part of the window. 

System Usability Scale 
Eleven experienced WeAidU users filled in a web based questionnaire. The 
survey form used is known as the System Usability Scale (SUS). The SUS is 
identified as a “quick and dirty” method to measure the users’ response to 
the system’s usability [14]. Although the SUS is only ten-questions long, it 
correlates well with the Software Usability Measurement Inventory 
(SUMI) [25]. SUMI is a rigorously tested and proven method of measuring 
software quality from the end user’s point of view [26].  

The SUS is often preferred as SUMI is only commercially available. A 
study placed SUS correlation reliability of 0.8588 with SUM1 [22]. Tullis 
has shown this kind of data can reach an apparent asymptote at a sample size 
of only 12. SUS questionnaires yielded the same conclusion as the full data-
set at least 90% of the time [44].  
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Result 
Eleven users filled in the on-line survey. The resulting SUS score is a num-
ber 0–100. The average score is 80, a very high value. 
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Figure 13. The plot shows the sorted SUS Scores from the survey. The average 
score is included in the plot. 

The high score can be explained by the fact that all users have had influence 
on the decision to use the system. They also have lot of experience from 
using computers, and also from using the WeAidU system. Their long ex-
perience from using the system means they do not make the same type of 
errors as new users. Experienced users also have very little need of online 
help or assistance. 

This effect, of a small group of opinion leaders with high degree of accep-
tance and utilization of the computer-based information system has been 
demonstrated by Anderson [6]. He further notes that these opinion leaders 
are older and more professionally active. In general they were the first of the 
medical staff to use the information system and are the heaviest users of the 
system in providing patient care. This grouping of users is supported by the 
WeAidU evaluation done by Ohren [35]. 
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Questionnaire 
A printed questionnaire was compiled with a total of 43 (including the 10 
SUS) questions. The questionnaire was also available as a fill-out form on a 
web page for those that preferred that. 

The same group of eleven users as in the SUS score filled out this addi-
tional questionnaire. 

Result 
The results are in line with the SUS score. It can be noted that the users have 
a large degree of control on whether or not to use the WeAidU system. They 
have long experience from using the system. 
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Figure 14. Age profile 
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Figure 15. How would you describe yourself as a computer user? 
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Figure 16. How long do you use CARE on average per day? 
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Figure 17. For how long time have you been using WeAidU? 
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Figure 18. The user’s (you and your colleagues) opinions were taken into considera-
tion when selecting, installing and taking WeAidU into use 
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Figure 19. The users have all the necessary skills and education to use WeAidU 

Table 1. More results from the questionnaire. Numbers are in percent. The system is 
also known under the name Cardiac Remote Expert (CARE). The scale used in the 
answers are 1 (Do not agree)–6 (Agree completely). 

Question 1 2 3 4 5 6 

CARE provides a good view of what it can do 0 10 0 20 60 10 
CARE is easy to learn and use 0 0 0 27 9 64 
The users can trust that the CARE works 0 0 30 10 30 30 
I can trust that the user’s and patient’s integrity is protected 10 0 0 10 10 70 
The help functions in CARE are easy to use 0 14 14 29 14 29 
CARE works well together with the other systems I use 0 9 27 9 18 36 
The response time in the system is satisfactory 0 0 0 20 10 70 
CARE gives me a good overview of my work 0 0 20 40 30 10 
CARE makes my work easier 0 9 0 45 36 9 
CARE is fun and engaging to use 0 0 0 45 36 18 
CARE is flexible and doesn’t control the way I want to work 0 10 0 30 40 20 
CARE has reduced the stress in my work 33 11 22 11 22 0 
CARE makes it possible to follow up previous results 14 0 14 43 29 0 
CARE makes me more independent at work 13 13 38 0 38 0 
CARE makes communication easier internally 44 0 11 22 11 11 
CARE makes communication easier with external units 38 13 25 13 0 13 
The CARE support is satisfactory 9 0 0 9 27 55 
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Figure 20. A map of usability and user experience. From Andrzejewski’s Designing 
a User Interface for Smartphones [7]. 

Usability 
The definition of usability can vary considerably. Usability means many 
things because it usually refers to a number of concepts. It is the combina-
tion of the concepts that make out the usability. There are a number of stan-
dards that define usability, for example: 

“The extent to which a product can be used by specified users to achieve 
specified goals with effectiveness, efficiency and satisfaction in a specified 
context of use.” ISO 9241-11 

 “The ease with which a user can learn to operate, prepare inputs for, and in-
terpret outputs of a system or component.” IEEE Std. 610.12 

 “The capability of the software product to be understood, learned, used and 
attractive to the user, when used under specified conditions.” ISO/IEC9126-1 
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There are also many other, less formal definitions of usability [23, 32, 42]. 
These are also of importance since they are used frequently and are well-
known. According to Nielsen [33], usability has five quality components: 
• Learnability: How easy is it for users to accomplish basic tasks the first 

time they encounter the design? 
• Efficiency: Once users have learned the design, how quickly can they 

perform tasks? 
• Memorability: When users return to the design after a period of not using 

it, how easily can they reestablish proficiency? 
• Errors: How many errors do users make, how severe are these errors, and 

how easily can they recover from the errors? 
• Satisfaction: How pleasant is it to use the design? 

Nielsen expands on this, recognizing there are many other important quality 
attributes (see Figure 20). A key attributes is utility.  

Different media can have different definitions of usability. It is now, for 
example, common to talk about Intranet usability as a concept, something 
that perhaps is different from usability in other media. 
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Figure 21. Approaches to usability, or how to achieve usability. We can extinguish 
four quite different views on usability (the top labels). TR=Technical Report; 
HC=Human Centered.  

Abran et al [1] classifies standards related to usability in the following four 
categories (see Figure 21): 
• Product effect (output, effectiveness and satisfaction at the time of use of 

the product); 
• Product attributes (interface and interaction); 
• Process used to develop the product; 
• Organization’s Capability. 
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This diversity and related usability definitions have led to different perspec-
tives on usability in various target audiences. Even if the mismatch between 
definitions is problematic from a standardization point of view, it captures 
some of the various ways usability is view upon. 

In the WeAidU context, it is possible to identify a number of observations 
related to usability: 
1. The lack of long-term usability expertise in the current development. 

The development group is typical for this domain – small and signifi-
cantly medical or technical. 

2. The project’s goals do not mention usability in an integrated sense (as in 
process quality, Figure 21). It is mentioned that one obstacle to success-
fully introducing computer support in health care is the lack of adapta-
tion to current work practices but this is as far as usability is addressed. 

3. There is an emphasis on the product quality, and quality in use by the 
development group. In this sense usability becomes a task like any other 
task in systems development. Usability inspections and evaluations are 
performed but are not integral parts that drive development. 

4. According to Abran’s classification, the WeAidU focus on usability lies 
in product effect and attributes. As shown by the evaluations by Ohren 
and Bønes, and the SUS scoring in this paper, this focus has been suc-
cessful for the most part. 

5. The many easily identified usability issues, especially the ones found in 
inspections [46]. The problems are typical low-level errors that are with-
out difficulty identified by experienced evaluators. 

6. The dramatic change in functionality and handling between consecutive 
releases. Changes are not by themselves necessarily bad, but do not 
demonstrate a maturity in the selected solutions.  

7. The lack of clearly visible intended use in the user interface. This is re-
lated to the lack of closure (that tasks have a visual start and end). 

Ever since the first Apple MacIntosh back in 1984, a user’s view of a com-
puter system consists of Windows, Icons, Menus and Pointers (WIMP) [8]. 
In some sense, all these things stand for something that hinders the user 
when trying to perform some task. The user has to use the mouse to select 
data, the user has to navigate and manually manage a set of windows, and 
the user selects commands in menus and the user has to decipher icons to 
interpret the system’s state [15]. None of these operations are what the user 
had in mind as a goal; they are required steps to reach the goal [27]. 

All WIMP parts are intended to operate the computer as a system, and not 
to aid the users’ intentions or the tasks to be performed.  

“However user-friendly, an interface is still an intermediary between the 
user’s intent and execution of that intent. As such, it should be considered at 
best a necessary evil because no matter how fluid, it still imposes a layer of 
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cognitive processing between the user and the computer’s execution of the 
user’s intent. The ideal interface is no interface” 

Andries van Dam, Post-WIMP user interfaces [45] 

Winograd claims that it is necessary to move software development from a 
constructor’s point of view to a designer’s point of view to produce systems 
that works well for people in a context [47]. He emphasizes the software as a 
medium for users to produce quality results and to have a satisfying experi-
ence. 

The early versions of the WeAidU user interface attempted to explore al-
ternatives to the traditional WIMP design. The recent versions look and be-
have more like traditional user interfaces, although there still is a focus on 
the content before interaction. However, the identified usability problems are 
typical problems associated with WIMP interfaces. 

Conclusion 
The WeAidU system is an Internet-based clinical decision support system. It 
is a system that makes use of standard technology for security, deployment 
and medical data exchange.  

The system is running in a stable manner. Experienced users report that 
the system is easy to use. Non-computer experts have some initial problems 
with interaction and order of commands. Experiences show that the WeAidU 
system delivers the desired functionality for its intended user group. 

Not addressing usability aspects explicitly has lead to a view of usability 
as a matter of product quality. This view does not treat usability as a con-
tinuous development task. This causes a less stable framework of develop-
ment, manifested by the ongoing changes in successive versions [10]. 
Changing the development process into one with a more integrated view on 
usability, where user’s involvement and exploration of new solutions guide 
the design process, would make some of the identified problems areas less 
persistent. An integrated view would also bring end users closer to the de-
velopment, and thereby possibly facilitate integration aspects. 

There is a clear vision of utility, performance and functionality in the de-
velopment. The domain of automated computer support is still novel com-
pared to many other types of computerization in health care. Probably be-
cause procedures and practices in this area are still under development, the 
context of this support system will be a less stable one. Stating clear usabil-
ity goals for the product would make new versions less sensitive to handling 
errors such as the ones found by the inspections. 
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