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Introduction
This paper aims to explore the potential for using a live clinical information system as a teaching tool to enhance and reinforce learning in a primary care environment, particularly regarding the enhanced use of IT systems in the primary care consultation.
Supporting undergraduate learning and teaching should reflect the context in which the students will be ultimately working.  The progress made by the Connecting for Health investment1 makes the reality of the clinical IT system or electronic medical record (EMR) very real and these are in widespread use in British primary care.2  This reflects changing times as 20% of GP practices had installed computers in 19883  and the new GP contract in 2004 nearly completed the computerisation.  GP’s increasingly use their electronic medical record for effective communication, clinical care, service organisation, quality and audit, professional development and self-directed learning.  However, to date the use of electronic records has not featured prominently in the teaching curriculum and indeed for students the use of computers in practice can be bewildering as many of the functions are hidden or implicit in the delivery of care. 
Within Leeds Medical School we have developed a training and education environment with a live electronic medical record (TPP SystmOne
) and are exploring how to use this in core learning and teaching for our medical students.   This was developed in response to our changing working environment and following a recent student survey exploring experiences of GP systems on clinical placement (A Lea et al unpublished). A working group was formed to address these issues, with the aim of improving the primary care learning environment for our students (Box  1 - Primary Care Informatics working group).  Teaching was centred around Bradford & Airedale where 95% of GP’s currently use TPP SystmOne and this therefore reflects one of the main systems students will meet on their clinical placements. 
Our objectives are for students to learn about and learn using the electronic medical record and to embed this in their course. We support the learning with supervised, hands-on exposure to the EMR (using dummy patients!) prior to their clinical placements enabling them to rehearse what they have learned on their placement with their GP tutor.
Preparing for clinical placements
During the formal teaching session the students record a full consultation, explore and use clinical coding, prescribe medication, both acute and repeat items and use the clinical tools.  Students are actively encouraged to review each others’ entries and explore the implications for record keeping, audit and continuity of care.  This informs the current learning objectives (Box2) by feeding in to many of the aspects of the chronic disease management module. Information systems have been widely reported to be central components of chronic disease management4 and whilst on placement students investigate how chronic diseases are managed and the systems and processes in use for providing excellent clinical care for patients in general practice.  Learning about the EMR also informs other aspects of the students learning including practical therapeutics, evidence-based practice and consultation and communication skills.  Additionally we hope that students may engage with their GP tutors better and gain a greater understanding about what it is to be a GP in clinical practice today.
One group of 46 students has experienced this introductory teaching session.  It was evident that some students were clearly competent with the practical aspects of this technology.  Some students were already discussing the differences between coded data, that is auditable, and the rich, non-coded data that was an insightful glimpse into the people within the consultation.  Whilst exploring practical therapeutics we engaged in a discussion about medicines management, monitoring medicines use, and medicines safety. Maintaining holism in the modern consultation5 and practical therapeutics are further avenues to explore using this teaching tool.  In terms of students IT literacy skills, it is not a level playing field, not all are ‘techno-savvy’.  Some student s found the session overwhelming and found entering clinical data difficult and challenging.  Following these observations we were encouraged to explore the needs of these students in order for them to benefit from and prepare them for their clinical placements.

Learning on clinical placements

GP placement tutors already recognise a need for providing students an orientation and an insight into the working and functionality of the electronic medical record.  A recent survey of our own teaching practices revealed 62% of GP tutors provided tutorials on their practice system and its uses for their students during the placement. By preparing the students with some hands-on experience prior to their placement such sessions become more real and the students are better able to appreciate the importance of the system not only to individual patient care but also to the running of the practices. In addition they are in a position to explore questions of information governance, confidentiality and data quality thereby enhancing the opportunities to discuss these issues when they spend time with clinicians. Students on clinical placements in primary care are expected to consult and to record their findings in the EMR whilst supervised.  Many of the student selected components (SSC) feature clinical audits that necessitate access to the medical records with subsequent analysis of the data they hold. By providing this hands on experience to electronic records we hope that the SSC’s will be better informed and the issues of using routine data in audit be better understood.
Future considerations
Currently primary care leads the way in using electronic medical records in clinical care but this will not be for long as secondary care will soon be supported by clinical information systems.6 Embracing the student’s inner drive to be good doctors, and allowing and encouraging them to explore the complexity and functionality of the EMR to enhance their learning is, in our view, essential.  There are understandably clinicians who do not feel as strongly.  Some feel technology can detract from the learning we aim to encourage.  Information handling and management, information which informs clinical decision making needs to be understood in the form that it is presented to the clinician and by the clinicians using it.  We as educators should facilitate this skill.  Engaging students early in these controversial areas we see as beneficial. Indeed it has been interesting to see the enthusiasm for and facility of use of the systems by this new ‘IT literate’ generation. The issues do not go away but are viewed from a different perspective and we feel it is important that students understand the weaknesses as well as the strengths of the new technology.
The future working environment for current medical students is different to ours was at their stage in their career.  As doctors they may well be accessing live patient data using portable hand-held devices and then interpreting this new information within the clinical context.  Clinical decisions still need to be made accurately and timely and we must prepare students for the future working environments. 
Our working group is committed to completing a thorough and rigorous evaluation of this project to ensure that we develop a sound educational research base in order to move forwards. We aim to explore this educational environment for students at all levels in primary care and to contribute to a longitudinal informatics curriculum spanning the MBChB. Learning and teaching in primary care has grown in quality7 and variety and we should continue along this innovative path.
Conclusions

Currently information management and technology is embedded in policy. There are groups forming to further understand the implications for education, for example the Connecting for Health project e-ICE (Embedding Informatics into Clinical Education) and there are others around the country.  We aim to meet the needs of our medical students, incorporate the recommendations for undergraduate education from the GMC8 and the needs of our future health service and health service professionals.  We do recognise that these needs are not unique to undergraduates or undergraduate medics.  There are implications for postgraduate training9 and for nursing students and allied health professionals.  Learning the lessons that we have, the practical complexities of integrating such a complex system into the university networks, ensuring student, patient and data safety, evaluating the learning and teaching against our current objectives will stand us in good stead to ensure that this opportunity is fully utilised.
Box 1
Primary Care Informatics Working Group

Academic Unit of Primary Care – team of GP educators who aim to form a greater understanding of the use of the EMR in the consultation and in clinical teaching
Yorkshire Centre for Health Informatics – team of clinical and IT specialists who the role of developing a longitudinal informatics curriculum 

Bradford and Airedale Teaching PCT – have a large role in undergraduate teaching and SystmOne is in 95% of their practices

TPP – have provided and supported the use of their GP clinical IT system for use in education

Box 2
Learning objectives supported by the use of information systems in primary care education

· Understand how patients with chronic disease may be managed in the primary care setting, including therapeutics and the role of the Primary Care Health Team.

· Know of the information sources available to doctors, patients and carers, how to access them and their benefits and limitations. These will include sources of guidelines and disease management protocols.

· Understand how primary care practices organise their services, use audit, care for patients with chronic disease and promote health and disease prevention. 

· Understand the communication channels through which the practices communicate with other health and social care professionals, voluntary services, patients, relatives and carers.

(From Primary Care, Psychiatry and Public Health Integrated Core Unit Study Guide)
Box 3
The recommendations by the GMC in Tomorrow’s Doctors (2003) 8
Graduates must be able to “use different techniques to record, organise and present information, including computers and IT resources”.

Box 4
Constraints and Difficulties
Lack of evidence base for this technology in learning and teaching

Consensus as to specific requirements for undergraduate and post-graduate education

Integrating the technology into University networks

The number of different clinical information systems in use in primary care and the implications for education and training
Clarity of the future systems for primary care and secondary care
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