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ABSTRACT 
Health Informatics lies at the intersection of 
informatics and the health care disciplines. It is a 
subject that has evolved to fulfil the need for 
healthcare professionals with better information 
handling and interpretation skills. As information 
systems supporting health and the mode in which 
care is delivered undergo significant change 
throughout the UK and Ireland, this paper 
addresses the need for accepted benchmarking of 
the discipline, from the perspective of 
Informatics/Computer Science. It reviews the 
plethora of stakeholders and collates views from a 
benchmarking exercise, which has contributed to 
the British Computer Society Education Steps 
initiative.  
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1. INTRODUCTION 
There are many views of Health Informatics (HI). 
The UK Department of Health defines HI as: 
The knowledge, skills, and tools which enable 
information to be collected, managed, used and 
shared to support the delivery of healthcare and to 
promote health.  
HI lies at the intersection of Informatics/Computer 
Science and Health Sciences and relies heavily 
Library studies for support. It is a heterogeneous 
area of learning and is taught to medical, 
computing, engineering and professions allied to 
medicine. It is often taken in a part-time or self-
directed mode. It is a subject which has evolved 

relatively recently, and has been relatively poorly 
benchmarked with many courses providing varied 
syllabus material. Better medical informatics 
education is one of Altman’s ‘Ten notable 
challenges for medical informatics’ [1]. 
The International Medical Informatics Association 
provided recommendations on Education in Heath 
and Medical Informatics [2]. These 
recommendations acknowledge the different 
perspectives of potential practitioners: an 
‘informatics-based approach’ and a ‘health-care 
based approach’.  IMIA recommend that the 
‘informatics based approach’ should:  
• Focus on data, information and knowledge, as 

appropriate to the skills of an informatician (or 
Computer Scientist); 

• Treat health care problems cooperatively with 
physicians and other healthcare professionals. 

This was a good starting point, but the document 
could only provide general guidance for the world-
wide health and medical informatics (HMI)1 
community. These recommendations need to be 
localised appropriate to education in the UK and 
Ireland, and brought up to date for the advances in 
Information and Communication Technology (ICT). 
In particular the uptake of the e-Health paradigm [3], 
which puts patients at the centre of their healthcare, 
and the changes associated with the introduction of 
technology to support electronic records, 
appointment booking, electronic document transfer 
and prescribing, mainly post-date the publication of 
the IMIA recommendations.  
In England, the National Health Service (NHS) 
‘Connecting for Health’ [4] aims to bring modern 
computer systems into the NHS which will improve 
patient care and services. Over a ten years roll-out 
                                                      
1 Terminology in this area is not universally agreed. Health 

and Medical Informatics (HMI) is a wider term which 
embraces both Health Informatics (HI) and Medical 
Informatics (MI). MI has been widely used and normally 
refers to clinical data, used in hospitals. HI 
encompassed all healthcare disciplines and in this paper 
we use the term HI. 

Permission to make digital or hard copies of all or part of this 
work for personal or classroom use is granted without fee 
provided that copies are not made or distributed for profit or 
commercial advantage and that copies bear this notice and the 
full citation on the first page. To copy otherwise, to republish, to 
post on servers or to redistribute to lists, requires prior specific 
permission. 
© 2006 Higher Education Academy 
Subject Centre for Information and Computer Sciences 

 



 

 

time frame from 2003, it proposes to connect over 
30,000 GPs in England to almost 300 hospitals and 
give patients access to their personal health and 
care information, transforming the way the NHS 
works. Similar strategies are in place in the NHS in 
Wales [5] and Scotland [6]. In Northern Ireland, a 
consultation report was published in July 2002 [7]. It 
described an ICT Strategy for the Health and 
Personal Social Services (HPSS), based on 
analysis of the current use of ICT in the service and 
consultation with service users.  
In Ireland, ‘Embedding the e in Health’ sets out a 
strategic ICT framework for the Irish health system 
[8], which aims to be responsive to and facilitate 
specifically, the vision of a people-centred health 
service.  
This environment clearly establishes a clear need 
for enhanced education and training to provide a 
better skilled workforce. However Murphy et al. [9] 
report a lack of progress in HI education in the UK. 
A questionnaire to elicit details of HI skills was 
derived from the NHS Information Authority’s 
‘Learning to Manage Health Information’ document 
[10]. This research particularly addressed the 
clinical and managerial professions. It concluded 
that progress was slowed by: lack of understanding 
of HI, and an already crowded curriculum. HI 
appears to lack appropriate leadership and 
collaboration from the various stakeholders 
(administrators, academics, research groups, 
employers) and often ‘IT skills’ are taught as an 
‘easy win’ in the resulting confused environment. In 
July 2005, the NHS launched the Institute for 
Innovation and Improvement [11], which aims to 
“improve health outcomes and raise the quality of 
delivery in the NHS by accelerating the uptake of 
proven innovation and improvements in healthcare 
delivery models and processes, medical products 
and devices and healthcare leadership”. HI is a key 
component of this mission. However there is no 
widespread acceptance of the scope of HI beyond 
simple IT skills.  
A British Computer Society Health Informatics 
Forum [12] meeting in Otley (March 2005), brought 
together stakeholders from the UK universities and 
health care professionals to explore theoretical 
constructs underpinning HI and to identify and 
explore the educational issues, using the ‘cognitive 
domain’ of Bloom’s taxonomy [13, 14]. HI requires 
significant cognitive skills as often knowledge and 
ideas must be synthesised in order to explain 
findings, to hypothesise and arrive at some 
interpretation. As such HI incorporates all six levels 
of the revised taxonomy [15]. This is equally as 
relevant to the debugging of hardware, software or 
communication errors, as it is to the diagnosis of a 
patient’s complaint. The discussion took account of 
the practical skills required with the sector, and the 
need for skills update, due to the rapid pace of 
change in both technology and organisation. The 

meeting also explored the evidence base of HI and 
examined the existence of, the need for and content 
of different levels of education in HI. A report [16] 
concluded that HI included 13 broad themes (using 
a ‘pond’ metaphor) comprising a total of 221 finer 
elements (using a ‘duck’ metaphor), see [17]. 
Subsequent to this meeting Pritchard-Copley et al. 
have provided a paper on benchmarking, which 
provides a first step towards defining the learning 
outcomes and competencies for a student of 
‘biomedical informatics’2 [18]. 
The current study aims to build upon the 
recommendations of the Otley meeting by 
identifying the concepts of HI that relate specifically 
to  Informatics/Computing Science. It is envisaged 
that this will provide a sub-set of the wider Otley 
objectives and published outcome. This work3 is 
timely as there is a drive towards increased 
professionalism in HMI [19], and given the 
possibility of the need for more specialists in ICT, 
driven by Connecting for Health and other regional 
initiatives.  

2. BENCHMARKING 
A benchmark may be defined [18] as: 

“The conceptual  framework that gives a discipline 
its coherence and identity; about the intellectual 
capability and understanding that should be 
developed, the techniques and skills which are 
associated with developing an understanding in that 
discipline; and the level of intellectual demand and 
challenge which is appropriate to that discipline.” 

The area of Computing Science is relatively mature 
and has benchmark statements set by the Quality 
Assurance Agency for Higher Education in 2000 
[20]. Computing is concerned with the 
understanding, design and exploitation of 
computation and computer technology. It is a 
discipline that blends theories (derived from 
disciplines such as mathematics, engineering, 
psychology, graphical design or well-founded 
experimental insight) with the solution of immediate 
practical problems. In addition, it combines the 
ethos of the scholar with that of the professional. 
Thus computing embodies both theory and practice. 

If HI can be considered to be a discipline, then it will 
also combine both theory and practice, where the 
practice is applied to healthcare issues. The 
Computing discipline may be characterised as 
hardware, software (structuring of data, 
programming and tools), communication and 
interaction (networks, operating systems and 

                                                      
2 Biomedical Informatics encompasses HI and the 

discipline of bioinformatics, which investigates genetic 
markers in the disease process   

3 The work was initiated by a meeting held in Belfast 30th-
31st March 2006. 
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human-computer interaction). Appropriate theory 
aspects include algorithm design and analysis, use 
of formal methods, modelling and frameworks, 
analysis, prediction and generalisation, and human 
behaviour and performance.  Computing practice 
includes problem identification and analysis, design, 
development, testing and evaluation, management 
and organisation, professionalism and ethics, 
commercial and industrial exploitation. 

In HI, practice issues may be dictated by National 
Occupational Standards for Health Informatics [21]. 
The purpose of these standards is ‘to enable, 
promote and support the effective use of data, 
information, knowledge and technology to support 
and improve health and health care delivery’. The 
standards define four areas: 

• lead, promote and manage the use of 
resources to improve health care delivery; 

• identify, collect, analyse, disseminate and 
maintain data and information to improve 
healthcare delivery; 

• enable, develop and manage knowledge to 
improve healthcare delivery 

• plan, implement, sustain and review the 
provision of ICT to support and improve 
healthcare delivery. 

3. HMI COURSES AND SOURCES 
There are a number of existing courses in HI 
throughout the UK and Ireland4. A survey from BCS-
HIC [22] revealed courses in: Aberystwyth 
University, Coventry University,  Exeter University, 
University of Wales Swansea, St George’s, 
University of London, University College London 
CHIME (includes Royal Free), University of 
Brighton, University of West of England, University 
College Winchester, University of Central 
Lancashire, Trinity College Dublin. The courses 
have a range of levels and delivery modes. These 
include: undergraduate diploma, postgraduate 
certificate, postgraduate diploma, Master of 
Science, Master of Arts. Delivery modes are full-
time, part-time, distance learning and blended 
learning. In addition full-time undergraduate BSc 
and foundation degrees are in the planning stage. 

The NHS also provides a Professional Certificate in 
HI [23] which involves work based learning. The 
syllabus comprises: The role of informatics in the 
provision of health and social care services; 
Information management in health and social care; 
Information and communication technology in health 
and social care; Analysing and presenting data and 
information; Using data to assist in clinical decision 
making and planning care; Introduction to electronic 
communications; How an organisation used IM&T to 
                                                      
4 This information is not exhaustive and is currently 

undergoing updates 

support the delivery of care; Implementing 
electronic care records; Clinical Coding: The 
collection, use and management of health data.  

The Irish Computer Society has developed distance 
learning material in HI for healthcare professionals, 
to be delivered in e-learning mode [24]. This is 
called the Health Informatics Training System 
(HITS). It addresses IT Basics in Healthcare, 
Computer Hardware and Software in Healthcare, 
Networks and Health Informatics, Information 
Management in Healthcare, Understanding data, 
information and knowledge, Protecting Information – 
Security, privacy and confidentiality, Electronic 
record keeping in healthcare, IT Systems in 
Healthcare, Administrative Information Systems, 
Clinical Information Systems, Decision Support 
Systems 

4. BELFAST WORKSHOP AND ONGOING 

WORK 
The information in Section 3 reveals a lack of 
courses in dedicated computing departments. A 
workshop in Belfast (31-March-2006) collated this 
information and discussed relevant issues with 
stakeholders from NHS, UK and Irish universities. 
The profile of participants included HI course 
providers, Computing Science course providers, 
experts in library studies, NHS employers from UK 
and Northern Ireland, HI students and 
representations from professional bodies. The 
workshop was supported by a wiki 
(123.writeboard.com), a collaborative website that 
allows users to add, and edit content, very quickly 
and easily. In the context of benchmarking HI for 
Computing Science the following issues were 
discussed: 

• Is there is a need for a dedicated HI course in an 
engineering department/school? Most courses 
are inter-disciplinary, combining students from 
engineering and medical courses. Factors which 
will determine whether a dedicated Computing 
Science based course is needed an viable 
include government and NHS policy, funding 
support for students and the employability and 
contribution of the graduate.    

• What level of course is appropriate? Most 
courses are at postgraduate diploma or MSc 
level, which provides a one year equivalent. This 
suits the profession, many of whom will already 
be graduates. However St Georges (University 
College London) have recently introduced a full 
undergraduate programme (3 years), aimed at 
school leavers, which can lead to a Masters in 4 
years. This course will produce graduates who 
are much more specialized in HI. Flexibility of 
delivery is a key issue, and it is attractive if an 
academic qualification can also incorporate 
National Occupational Standards, without further 
top-up.    



 

 

• What would be the core curriculum? 
This topic addresses whether the course 
provides further specialized computing or more 
breadth (i.e. wide ranging topics appropriate to 
understanding the current health care system). 
The choice depends on whether the scientific 
base is sufficiently different from existing 
Computing Science to warrant a new degree. If 
not, addition of relevant options in an existing 
course may be appropriate. The philosophy of 
the course will dictate the content and relevance 
to the industry. A pragmatic approach to the 
distinctiveness and scope is to base the course 
on core concepts and models which will not 
change significantly over time and to supplement 
this with case studies and laboratory sessions, 
which utilize the latest tools and packages. It is 
important that the course delivers education and 
knowledge, and can reflect the latest HI 
research. 

• What mode of delivery is appropriate? 
The options include: continuing professional 
development using short courses or e-learning, 
delivery in block mode, during office hours or at 
night. Again flexibility is important but this can 
adversely affect progression rates and university 
funding, if the regulations are too lenient. 
Workplace support can also determine which 
mode of delivery is viable. 

• Is collaboration across institutions feasible? This 
may depend on teaching expertise and staffing 
mix. Inter-disciplinarity may be a desirable way 
forward but requires good working relationships 
between colleagues. There are institutional 
barriers to co-operation related to ownership and 
financial pressures. There may also need to be 
consolidation between education providers. The 
Bologna agreement (harmonisation of course 
throughout Europe) is a driver for this. 

• What is the role of HI occupation? 
There is much on-going work in this area with 
regard to professionalism [19], and many 
questions are not settled. Should HI 
professionals require a domain specific 
qualification? Will a qualification enhance   
career progression of a HI professional? Should 
occupational standards and contractual 
expectations reflect academic achievement? 

5. DISCUSSION 
As Section 4 illustrated, discussion at the Belfast 
workshop raised many questions. The Otley model 
characterised the HI discipline using ‘ducks’ and 
‘ponds’ as metaphors, and this framework has 
received support across academic and professions 
within HI. However there is a need for 
benchmarking of HI from a Computing Science 
perspective. It is anticipated that the benchmark 
statements will map to a subset of the overarching 

HI disciple, but also that the Otley model may need 
further validation and possible refinement. This is a 
concept that Computing Scientists are comfortable 
with, i.e. inheritance and polymorphism. It is 
important that this mapping also takes into account 
the National Occupational Standards. The overlap 
with existing Computing Science discipline and 
feedback from the employers will dictate whether 
the delivery of an MSc in Health Informatics 
(Computing Science) requires a new course or 
whether flexibility in options will permit an existing 
MSc to include this as a strand. For example, 
traditional Computing Science courses will provide 
modules on Database Technology, but not tailored 
to medical records, and not with the same emphasis 
on confidentiality and ethics. Communication 
standards are emphasised, but again not specific to 
the health domain, e.g. HL-7.  In terms of web 
communication, e-commerce, secrecy and 
authentication will have relevance to e-Health 
delivery. User interface design, usability and 
Human-Computer Interaction (HCI) are key 
components with correlates in health technology 
and software. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Relationship between Computing Science, 
HI and Occupational Standards. 

Figure 1 illustrates the intersection of the disciplines 
and the Occupational Standards. Current HI 
courses tend to satisfy the requirements of the right 
HI area, and the Otley workshop addressed this 
area. We aim to specify benchmarks statements for 
the intersection between Computing Science and HI 
and satisfy the Occupational standards if possible.  

6. CONCLUSION 
This paper has raised the need for benchmarking of 
HI with a focus on a Computing Science, based on 
the accepted taxonomy of Bloom. This is timely due 
to the expansion of ICT in healthcare, and the 
additional expertise required. The benchmarking 
process, which is ongoing, is taking account of 
existing information sources: computing 
benchmarks, Otley ‘ducks’ and ‘ponds’ specification 
of HI, NHS National Occupational Standards, and 
benchmark statement for biomedical informatics. 
The benchmarking statements which form the 
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output of the project will be evaluated by the British 
Computer Society Health Informatics Forum and will 
contribute further to the Education Steps initiative. 

The overall aim is to provide a better educated 
workforce in HI with advanced Computing skills. It is 
expected that this will benefit graduates, employers, 
patients and the community. 
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