
Master Thesis proposal:   

 

Semantic web services for clinical workflows support 

 

A clinical workflow consists on a sequence of connected actions that clinicians utilize to conduct 
routine tasks and generate some results related to the patient’s disease. These clinical workflows 
include a wide range of tasks including, among others, to examine and assess the patient, develop 
a treatment plan, prescribe medication, record patient history or just schedule an appointment. 
With the technology integration in the clinical consultation and thus in clinical workflows, the 
interaction with the EHR (Electronic Health Record) is tied to the execution of some of the actions 
that a clinical workflow encompasses. Usually, different clinical workflows share some of these 
actions. In order to improve both the efficiency of clinical workflows and the interactions with 
the EHR, an automatic composition of clinical workflows using these individual (and sometimes 
common) actions as building blocks is proposed in this work.  The specification of these 
compound of sequence actions for a specific patient’s case is denoted as clinical workflow 
specification or clinical workflow, the generalization of these has been denoted as clinical 
workflow pattern.  

Based on service orientation, our proposal is to establish a functionally flexible, standard-based 
EHR system  that allow answering and solving clinical problems by means of workflow patterns 
and the particularization of these, for each individual, case-specific basis. Hence, the goal of this 
master thesis is to develop a system able to execute clinical workflows over the EHR based on 
Semantic Web Service (SWS) orchestration. Figure 1 shows all the modules of the proposed 
system. 

 

 
Figure 1: General architecture proposal 

 



To achieve this goal the following tasks are required: 1) formally describe the functionalities of 
each web-service available in the bus, 2) development of the logic of the orchestrator to 
understand the clinical workflows, 3) development of the communications with the web services, 
4) development of the ontologies describing the information available through each web service. 
As seen in Figure 1, the orchestrator receives a clinical workflow specification as input. Then, 
according to the associated requirements specified in each action of the workflow composition, 
the orchestrator will request the adequate web service for the specified information. Finally, 
after following the actions specified in the workflow, the orchestrator will provide with a medical 
result as an output. This master thesis is part of the OntoHealth project [see: 
http://ontohealth.sti2.at/] 

 

OntoHealth project description 

Healthcare is nowadays facing a huge number of patients worldwide mainly due to the 
growing aging population and population with chronic non-communicable diseases in western 
countries. This increase in patients implies (among others) an increase of the techniques and 
medical knowledge for diagnosis treatment that are needed which turns into a serious increase 
of the health care expenses. Hence, in order to stay financially feasible, there is a need to keep 
costs low while at the same time, level of quality in patient’s care should be guaranteed. 

Information systems and specifically, the EHR (electronic health record) play an important role 
to achieve such an ambitious goal. The EHR allows closing the gap between institution-specific 
patient data and collecting patient’s health data which can be also exchanged between various 
healthcare providers. Support interoperability between EHR systems is then an important 
challenge and different standards have already been developed to address it. However, one 
problem that has not been tackled sufficiently is the functionality level of the EHR.  EHR systems 
are still monolithic systems from the functionality perspective. Hence, based on service 
orientation, OntoHealth aims to establish functionally flexible, standard-based EHR systems that 
allow answering respectively support solving clinical problems on an individual, case-specific 
basis. 
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