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Abstract. Willingness to use computerised decision support systems is often 
jeopardised by lack of effective integration into existing user interfaces for elec-
tronic patient record. Concepts illustrated in this paper stem from the need of 
developing a project for the comparison of the physicians’ compliance to a 
clinical practice guideline before and after an electronic version of the guideline 
was introduced. Before starting the implementation, we performed a deep users’ 
needs analysis. It was accomplished also on the basis of lesson learned on past 
guideline implementations. The new idea was to classify guideline suggestions 
on the basis of some attributes, whose values will determine the modality of 
presentation of the suggestion itself, and on a different management of non 
compliance advice. 

1   Introduction 

Despite broad agreement on the necessity to improve quality of care through implemen-
tation of clinical guidelines (GLs), and the incredible number of GLs diffused in last 
years, there is still lack of adherence to them. Since it was soon clear that paper-based 
GLs, as well as their hypertext representation over the internet, didn’t offer adequate de-
cision support in clinical practice, the medical informatics community hypothesised that 
more formal electronic versions would increase physicians’ compliance. Recent reviews 
are available to compare different GLs representation formalisms [2,5]. However, inte-
grating Gls within a clinical workflow remains a critical issue, and many efforts have 
been put in developing standard data models for facilitating data sharing among sys-
tems. Projects for the Electronic Patient Record (EPR) standardisation are under devel-
opment [7], but we are still far from a solution. Moreover, in real-world situations a cru-
cial issue is the integration of GLs with existent software and local workflows. If a user 
is happy with his current information system, the existing human-computer interaction 
should be preserved and a new system perceived just as a “new release” with some ad-
ditional functionalities. This paper does not deal with a new formalism for GL represen-
tation, nor with standards for EPR, but it describes a users’ needs-based approach to 
challenges posed by the integration of a GL within existing information systems. As a 
matter of fact, our approach stems from a lesson learned about non compliances with a 
previous implemented GL [3], and starts analysing the physicians' needs in the various 
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phases of a patient's management. Not only need for GL suggestions, but also commu-
nication facilities with colleagues, automatic production and printing of reports in natu-
ral language, etc. have been considered. If physicians are not provided with an inte-
grated solution for all these problems, they will not perceive the system as a support, 
and also GL suggestions will not be taken into the due account. These concepts are cur-
rently exploited within a project dealing with the evaluation of compliance to “The Ital-
ian guidelines for stroke prevention and management” edited by SPREAD on March 
2003 [www.spread.it].  

2   The System Analysis  

Our goal is to compare the physicians’ compliance to GLs before and after the electronic 
support introduction. Twenty Neurological Units are currently using the same EPR with-
out any decision support (DS). Data will be collected for six months. Then, the same Units 
will use the GL-supported EPR for additional six months. The EPR has been developed 
with WINCARE®1. The user’s interface is based on Events, i.e. sections of the clini-
cal chart through which it is possible collecting patient data and generating textual re-
ports. Username and password define the visualization of competent events. In the 
current version the list of events is not structured at all: it is given in alphabetic order 
and it is not tailored to the specific patient. As the first step of the study, we per-
formed an analysis of the existing EPR and its user interface in order to (a) find out 
which additional data needed to be stored, and which data needed to be encoded, in 
order to verify the compliance with GLs; (b) realise how to integrate the new DS 
functionalities, within the existing interface, on the “minimal invasiveness” principle. 
Moreover, we assessed collaboration and agreements with the company providing the 
EPR in order to (a) allow additional, or different, data input, as derived from point 1; (b) 
devise a middleware for data sharing between EPR and the GL. As an example for point 
1a, the patient’s and family’s histories were traditionally entered as free text: this was not 
compatible with the need of interpreting rules such as: “if the patient had a previous myo-
cardial infarction, then ...”. “Previous myocardial infarction” of course must be encoded. 
Thus all the historical information has been encoded through ICD9-CM. This would have 
been an advantage for the GL engine, but a disadvantage for another aspect of the clinical 
workflow: in fact, physicians were used to print the histories and attach them to the dis-
charge letter, “as they were”: to make ICD9-CM encoding acceptable, a parallel tool has 
been developed translating the encoded diseases, plus some associated comments, into 
natural language sentences. The other points are detailed in the next paragraphs. 

3   Classification of Guideline Recommendations 

We searched for an agreement with neurologists about the best way of communicat-
ing GL suggestions; we mean real-time pop-up windows, user’s agenda update, use of 
different colours, special icons, etc. Also non compliances need different management 
according to suggestions they refer to. Instead of developing ad-hoc solutions, we for-
mulated a general classification of GL recommendations, in which each class could be 
                                                           
1 WINCARE® is a product of  TSD-Projects. 
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(a) (b) 

Fig. 1. Changing the list of the tasks as a 
function of urgency  

associated to a particular GUI modality. This allows building reusable modules for the 
visualisation of reminds. The key elements of the methodology are that GLs are devel-
oped by multidisciplinary groups, they are based on scientific evidence, and recommen-
dations are explicitly linked and graded according to the strength of the supporting evi-
dence[1,6,8]. In the SPREAD GLs, this grade summarizes scientific evidence and 
applicability. Whichever indicators the GL adopts, users should be aware of how each 
GL recommendation has been graded. 

Our idea has been to build a classification of recommendations taking into account 
first of all the grading provided by the GL itself, but also other attributes, such as: 

1) type of the recommendation: whether it is a diagnostic process, a treatment, a vari-
able monitoring, a message; 

2) sign of the recommendation: if it is something to do or to rule out; 
3) urgency: acute situations must be managed as fast as possible.  
4) care provider to whom the recommendation is directed: the communication language 

could be different for physicians, nurses, technicians, etc.; 
5) whether a suggestion addresses a single user, a role (physician, nurse, etc), a group of 

users or all the care providers involved in a patient treatment. 

In agreement with our clinical partners, in order to manage non compliance in a non in-
vasive way, we choose to do it at the patient discharge, in fact preparing the discharge 
letter requires summarizing the patient hospital stay, and reasoning about. In practice, 
when physicians fill the DISCHARGE FORM, a set of queries is activated and a sheet is 
printed with the list of non compliances, that the system can detect automatically start-
ing from the EPR (at that time all data should have been entered). 

4   Integration of the Decision Support into the EPR Management 

To add the DS functionalities, reengineering of both structure and interface of the EPR 
was performed. More precisely, we refer to our previous terminology definition given in 
[4], borrowed from the Workflow Management Coalition. We defined a CfMS as a sys-
tem that defines, creates and manages the execution of Careflows (Cfs) through the use 
of software, running under the control of one or more Cfs engines, which are able to in-

terpret the care process definition, in-
teract with Cfs participants and in-
voke software applications. The Cf 
model, described on the basis of the 
SPREAD GL, has been formulated 
using Oracle Workflow TM. The 
CfMS needs patient data in order to 
fire the GL rules and to generate pa-
tient-specific recommendations that,  
together with messages and alerts, 
should be communicated to the users 
(Cf participants) via the end-user ap-
plication. As already said, our choice 
is not to create a new specific inter-
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face for the CfMS, but to integrate all the needed functionalities within the existing sys-
tem. To this aim, first of all a middleware for data sharing has been developed: when-
ever there is a new data entry the EPR transfers this data into a support database. On the 
other hand, when the GL generates a suggestion, or a new list of events, they are put 
into the same database, and WINCARE can read them and show them through its inter-
face. In the following paragraphs the management of different situations is shown. 

Diagnostic and Treatment Processes. In general, GLs suggest a sequence of tasks to 
be performed according to some routing. Some of these tasks are for all the patients; 
others are reserved to patients with particular clinical conditions. Concerning schedul-
ing, some tasks are to be done in particular points in time, others have no time con-
straints. We integrate this information in the events list of WINCARE. In the updated 
system, the list is no more unstructured: on the contrary it is built taking into account the 
patient's data and the time spent since the patient's admission. Colours are used to mean 
that a task has to be done (blue), is being done (orange), it is completed (green) or it has 
not been executed due to an exception (red). In Fig. 1a, the patient is potentially eligible 
for the thrombolytic drug r-tPA (information coming from the recent history table). This 
treatment is both extremely important and delicate: the task list only refers to actions to 
be done in order to detect possible contraindications. In Fig. 1b, for some reasons, the 
three-hours temporal window is over, and r-tPA cannot be administered more: “Check 
for r-tPA eligibility” is red and also less urgent tasks appear in the list. 

Grade of Recommendation. It's worth noting that the list of events is not only com-
posed by tasks suggested by the GLs, but also by all the other events useful for the 
whole patient's management. The GL-related tasks can be recognised by their associated 
grade (shown as in the textual GL, by letters A-D).  

Sign of Recommendation. It's very important to advise also about actions that must not 
be performed. In fact, if a GL reports such actions, it is very probable that they have 
been recognised as frequent medical errors. Recommendations with negative sign are 
represented with crossed text (eg: " I.V. ADMINISTRATION OF STREPTOKINASE IS NOT 

RECOMMENDED"). 

Urgency of Recommendations. When there is a tight temporal window for accom-
plishing a task, the corresponding management form is pop-up window. The window 
shown in Fig. 2 reports all the contraindications to the r-tPA. The system fills the most 
crosses as possible, given the available data in the EPR. But the window is popped-up 
even if the list is not complete, because the decision has to be taken in few tenths of 
minutes. The remaining crosses will be put by the physician himself. On the other hand, 
when the suggestion is not urgent, a pop-up window would be boring. In that case, the 
recommendation is translated into a simple communication, sent to the appropriate 

 

Fig. 2. Contraindications to thrombolysis. A red sign rules out the treatment 
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roles, which will be visualised when the users will access their "communication box". A 
red screen icon on the right top of the screen indicates that the communication box is not 
empty. An example is shown in Fig. 3: heparin treatment for secondary prevention of 
deep venous thrombosis may be undertaken in whichever day during the hospital ad-
mission. 

 

Fig. 3. A communication sent to physicians for evaluating a particular therapy 

5   Conclusion 

We have illustrated a re-engineering process of a DSS, based on a user needs analysis. 
The aim was of letting physicians and nurses to exploit system suggestions with the 
minimum effort and invasiveness with respect to daily routine. To do this, we worked 
on different levels. At the interface level, we fully integrated the decision support into 
the EPR interface that neurologists were using since some years. At a cognitive level, 
we designed modality presentation of both suggestions and non compliances according 
to a pre-defined classification, based not only on scientific evidence, as in the past, but 
also on a set of attributes related to the clinical workflow. 
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