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National Hospitals and Health Reform Commission 
 
Dear Commissioners, 
Your Interim report  “A Healthier future for all Australians” gives significant attention to the role 
of information processing in future health services. The following list shows 31 out of 119 of your 
recommendations, or about 25%, that explicitly refer to information processing in some sense, and 
many more recommendations refer to it implicitly or the need for it is a consequence of the 
recommendation. 
 
COLLECTING  & REPORTING POINTS: 1.2, 1.3, 1.4, 1.8, 2.4, 4.3, 4.6, 4.7, 4.8, 5.5, 6.3, 6.12, 
13.7, 15.6, 15.7, 15.9 
PERFORMANCE MONITORING ANN MODELS: 4.1, 5.1, 12.1 
EVIDENCE BASE/ BEST PRACTICE: 1.7, 1.11, 13.1, 15.4, 15.8 
MULTI-DISCIPLANRY CLINICAL SERVICES: 2.3, 9.2 
PERSONAL EHR: 2.9, 6.12 
ASSESSMENT FOR ELIGIBILITY: 6.5 
CLINICAL PROCESS REDESIGN: 13.7 
FEEDBACK: 14.1 

Need for a Generalist Model of Clinical Information Systems (CISs) 
Although they are all valid, I do not wish to discuss any of your recommendations individually as I 
believe solving the information processing problem requires an holistic approach. While the 
management of technology is important especially the workflow that is created by the introduction 
of ICT, the ultimate determinant of what can be done with it resides within the design and 
functionality of the IT system itself. For that reason this submission concentrates on the demands of 
health clinicians for the types of systems they need and the actual functionality delivered by 
working CISs. The details of what IT systems can do, and more specifically Clinical Information 
Systems (CISs) is in the detail for the individual systems usually, but now that we have a much 
more national view of needs we should adopt a national view on the nature of CISs and the sharing 
of data between them. This requires specification at the broadest level as to what functions they 
need to have which in turn is defined by the widest definition of the user requirements, and so 
stepping outside the scope of individual clinical disciplines, that is, what does everyone need in 
their CIS no matter what job they are doing in the health system. 
 
Hence, I wish to construct a detailed argument that the lay person can understand about the nature 
of a Clinical Information System and how it needs to be designed and built to suit the needs of the 
health practitioners. 
 



Roles of clinical professionals that need to be served 
To approach this task we have defined what we believe to be the four broadest set of clinical users, 
including their support disciplines and staff,  and their most fundamental IT requirements. The four 
categories are: 
1. point-of-care clinician who requires retrieval of a patient record, 
2. research clinician who requires aggregation of records, 
3. administrator clinician who requires aggregation of records, 
4. auditor who requires point-of-care record retrieval and aggregation of records. 
 
Each of these roles is also exercised in two contexts, namely of the professional dealing with 
patients & staff, and the teacher training new staff and students. It would appear that these 4 roles 
represent different people within an organisation, however that is not entirely so, as in a large 
teaching hospital the Director of a large department, for example the ICU, will have to serve each 
of these roles at times within a single day. 
 
Nevertheless, this picture tells us that modern CISs require analytics as an intrinsic part of their 
design to satisfy 3 of the 4 roles of staff in health care settings, thus identifying analytics 
functionality as an intrinsic component for an CIS and not an add-on component which it is in 
today's systems. Also given the nature of the work in each of these roles it is self-evident that staff 
require a CIS to answer ad hoc questions from individual records and from aggregations of records. 
Also given that staff are clinically trained but not IT trained typically, it is reasonable to expect that 
they should be able to ask their questions in their own language and terminology and not have to 
know about the organisation of the data in the CIS or the specialist terminology of the software 
engineers to describe the data they want, or to know the organisation of the data within the CIS. 
These are all conditions that must be fulfilled to extract data on an ad hoc basis from current CISs 
in service in hospitals today. Consequently, the real need is for a functionality that supports ad hoc 
questions written in common English sentences using the local clinical terminology about either an 
individual patient or about a group of patients. 

Clinical Needs 
Clinical needs are best understood from the functions available in current CISs and their well-
described deficits. In the broadest terms these seem to be: 
1. Interoperability between systems, that is, the capacity to send messages with clinical content 
from one CIS to another. 
2. Flexibility to change systems, that is, the need to understand that information collected in the 
care of patients cannot be fully pre-determined, and this non-determinism requires the workflow of 
practice and their concomitant CISs to be changeable at will, on the spot, and at little cost. 
3. Common semantic labelling between systems, that is, the use of a common terminology for 
describing clinical phenomena, 
4. Direct processing and searching of clinical notes, that is, functions that provide fast and high 
accuracy search, retrieval and question answering from the narrative of the clinical record. 

The Shortfall of Current Technology 
The consequences of these needs lead to a number of uncomfortable conclusions for present day 
developers of clinical software. In particular it implies: 
1. That Interoperability should be built into their systems and not left to other providers, as is the 
current case mostly, 
2. The architecture and engineering of their systems needs to be completely changed to be 
adaptable by the client not the provider. This requires movement to a software engineering 
paradigm of two key principles: 

2.1 the CIS has to be designed and developed using a model of user control and 
management of software after delivery, and 



2.2 The software therefore does not remain in the ownership of the provider and licensed to 
the user, but rather becomes a commodity sold to user who then has their own rights to 
modify the software as they see fit. 

3. A universal language of description of medical phenomena needs to be used not just by clinical 
staff but within the CIS to define and describe all of its clinical elements. SNOMED CT has been 
adopted by NEHTA as the language of description for clinical notes but this proposal extends that 
notion further for SNOMED CT to be the language of description of the components and structure 
of the CIS. 
4. In our experience a wide spectrum of clinical staff have complained for a long time about the 
failure of CISs to give them search and retrieval access to the contents of the written notes in the 
clinical record. This service has in the past been very difficult to supply with any degree of 
accuracy. Essentially this request can only be served by extensive Natural Language Processing 
(NLP) functions within the CIS, which up until nowadays has been prohibitively expensive and 
computationally slow. However recent advances in NLP make it feasible to now include this 
service in CISs and we have demonstration systems operational at the Royal Prince Alfred Hospital 
and the South Western Area Pathology Service. 

The Highest Order Generalisations for the New Generation of CISs 
Given the needs that emerge from the analysis above the way forward has a number of markers that 
are essential for navigating to a successful introduction of large scale and broad spectrum 
implementation of CISs in the Health service. This proposal is specifically aimed at breaking down 
the segmentation of IT services into individual clinical specialities which has led to service 
fragmentation and serious difficulties for sharing information and introducing holistic care services. 
New Clinical Information Systems should only be accepted for use if they fulfil the following 
minimum standards of design, development and functionality: 
1. They have in-built services for: 

o sending and receiving information from and to other CISs, 
o answering ad hoc data analytics queries across the structured information and the 

free text narratives of the record, 
o for users to change the content and presentation of information at any time and 

immediately, 
o automatic conversion of natural language content into approved coding schemes, 

2. The source code of the CIS is available for adaptation by the user. 
3. The coding of the system components to a terminological standard as determined by the use of 
the system. Apart from SNOMED CT other codes such as ICD10AM, Nursing Interventions 
Classification, or the International Functioning Classification may be needed. 

Restructuring the Delivery of Health Software In Australia 
This proposal proposes a change to the fundamental relationship between the software vendor and 
the health service. It proposes that the software has the same status as a piece of surgical 
equipment, that is, the version that is sold is owned by the service and therefore they have the 
option to change its use and form at will, however the software at the same time is subject to 
copyright and they do not have the right to on-sell it to other parties. This model does not of itself 
do a serious damage to the software manufacturer as they still have the option to charge a fee for 
delivery and installation, but they can no longer make exorbitant charges for trivial changes to 
software that are needed so often to make it fit for service. It also allows the clinical staff to change 
the services they use from the software as they learn more about the software and how to better use 
it. This is a common self-development feature of new technology. 
 
The Australian market is heavily saturated with software that does not serve the needs specified in 
this submission and large corporations have shown themselves unwilling to modify their software 
or their work practices to serve the clinical needs, or to do so only at exorbitant rates. A visit to any 
hospital will provide a plethora of complaints as to the unserviceability of a CIS or the lack of 



attention to problems and faults with current systems. At the same time there are a number of areas 
where the needs across many services is so common that a common but flexible system built to 
Australian requirements and to serve the needs peculiar to the Australian health system could be 
created from a point of common interest. The good example would be the needs of Emergency 
Departments throughout Australia. 

Proposal for a Medical Open Source Software Foundation 
A proposal which I hope the Commission will take up and advocate is the idea for a Medical Open 
Source Software Foundation. This would be a group that would be responsible for the provision of 
open source software to serve major health service activities. Its aim would not be to compete with 
software manufacturers per se but rather to synchronise them with the essential generalisations and 
functions needed in CISs for a particular class of user. The Foundation would have software 
engineering staff of its own but also contribute to the expenses of Australian corporations who used 
their employees to work on the open source projects.  There is already a precedent, in Australia, for 
large corporations being engaged in open source development without the incentive of covering 
staff costs. 
 
The corporations in a particular market segment could continue to participate but change their 
business model to be dominantly about providing services for CISs. Health providers on the other 
hand would be sure that they were not locked into one vendor and that there were competitors in 
the market place for the services they require. They would also be much better protected against 
obsolescence with publicly available software able to be supported by multiple competing 
maintenance providers.  
 
The Foundation would initially need to be funded by government agencies but it could produce 
very good results within a year given the correct impetus. There are a number of IT-talented 
clinicians who for many years have been developing software to serve their local needs. These 
people will be able to give significant energy and experience to such a Foundation so that it would 
have the highest knowledge base and experience of any organisation in Australia. The 
consolidation of this experience will ensure that the real problems facing the staff at the coalface 
use of CISs will be properly and accurately represented and thus ensure better IT solutions than 
could be achieved by any single commercial IT organisation. 

Recommendations ‐ Parts of the Solution 
1. Require that new systems conform on the functional constraints and performance levels set out in 
this paper. 
2. Set up and support a national Medical Open Source Software Foundation. 
3. Engage with the Australian clinical and software industry protagonists in the specification and 
development of CISs. 
4. Ensure the Foundation is free from inappropriate corporate influence or control and so guarantee 
its independence. 
5. Ensure the Foundation has sufficient funding to engage the software industry in Australia to 
achieve the development of appropriate software. 
 
yours sincerely 
 
 
 
 
Jon Patrick 
Director, Health information Technology Research Laboratory 
 
 


