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Using HIC data to develop and validate an algorithm to predict
emergency hospital admissions in Scotland

The aim of this CSO-funded study was to test an existing tool, using routine data, to predict future
emergency hospital admissions in patients aged 40 or over, and if necessary, improve with further
patient, practice and hospital characteristics.

Enhanced primary care data (Practice Team Information) was abstracted from 40 practices throughout
Scotland and linked with hospitalisation data for those aged 40 or over (n=114,421). The first three years
(Sept 2002 — Sept 2005) of information on prescribing, frequency of attendance at general practices,
previous hospitalisation was then used to Predict Emergency admissions Over the Next Year (PEONY).
Initially, the original Tayside PEONY model was applied to the Practice Team Information data and the
predictive performance and accuracy at all levels of risk were assessed. Assessment of further practice
level factors and variation of emergency admissions by practice and hospital were added and a new
model developed. The ability of the new model to predict future emergency admissions was compared to
the Scottish Patients At Risk of Readmission and Admission (SPARRA) model. Finally, an analysis of cut-off
points to identify high risk people for the new risk predictor (PEONY II) was assessed for potential cost
savings to the NHS.

Application of the original PEONY model gave a reasonable fit with probability of differentiating high and
low risk of 79% but with lower accuracy than the original data. Additional prescribing factors improved
performance further. Finally, adding frequency of attendance at their general practice, having a diagnosis
such as heart failure, cancer, CHD, stroke significantly improved the predictive performance of the model.
A final model (PEONY II) included among other factors: previous hospital use, especially prior emergency
admissions, age, gender, deprivation (SIMD), smoking, alcohol dependence, history of prescribing,
number of GP appointments, number of new nurse appointments, heart failure in deprived and very
elderly, cancer, COPD, CHD, stroke. Lower risk was associated with QOF defined hypertension,
prescribing of statins and ulcer healing drugs with NSAIDS.

The analysis along with a search in the health literature identified a number of potential targets for
additional management such as heart failure especially in the very elderly and deprived, smoking
cessation, interventions for alcohol dependence, and management of cancer, heart failure, COPD, CHD.
Cost savings could be made if the additional patient management cost was kept low. A literature review
identified a number of potential interventions.

No other study has examined both individual patient risk factors as well as practice features together, to
predict emergency admissions across the whole population in Scotland.

The prediction tool could be used by practices or health boards to identify those 40+ at high risk of an
emergency admission, allowing development of appropriate and cost-effective interventions to prevent
unnecessary unplanned admissions. This has the potential to benefit the patient as well as reduce costs in
the NHS in Scotland.

We plan to develop the PEONY Il tool into a user friendly version and test it in general practice. The
results of this study will inform further developments by policy makers in Scotland regarding the
management of long term conditions.

For more information please contact Peter Donnan, Professor of Epidemiology & Biostatistics,
email : p.t.donnan@chs.dundee.ac.uk, tel: 01382 420019.

A more detailed article about this project can be found at: www.sehd.scot.nhs.uk/cso/Publications/ExecSumms/JanFeb08/Omifnan.

An article has also recently been published in the Archives of Internal Medicine: http://archinte-assn.org/content/vol168/issuel3/index.dtl
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The 3rd Mackenzie Lecture

The Mackenzie Lectures are held annually in honour of Sir James Mackenzie, a pioneer in research in general
practice and the safe use of medicines. The t
public healt h, and other jurisdictions’, was
Cambridge, and took place in Lecture Theatre 2 in Ninewells Hospital and Medical School on Wednesday 23
April 2008.

This event also marked the visit of Professor John Frank as Director of the new Scottish Collaboration for Public
Health Research and Policy. Professor Frank gave a response to the lecture. The event was also chaired by
another visitor to HIC, Mr Sandy Watson, the recently appointed Chairman of NHS Tayside.

The Lecture and Response were followed by a Question and Answer Panel Session. Members of the panel
included Mrs Mary Sweetland, Professor Nigel Pitts (Director of the Dental Health Services Research Unit), and
Professor Jeremy Wyatt (Director of the Health Informatics Centre), as well as Professors Frank and Bird, and
Mr Watson.

Mr Watson opened the event with a welcome to Professor Bird.

In her lecture Professor Bird gave some background information to Sir James Mackenzie. She understood that
he was the third of seven children born to a tenant farmer near Scone who had a deep distrust of authoritative
statement. As a busy GP in Burnley in Lancashire, long before opening UK's first cardiac department at The
London in 1913, he made quality measurements in primary care where his patients' presentations differed from
those described in Victorian textbooks or referred to teaching hospitals. Sir Mackenzie brought such erudition to
those critical observations by the questions he posed of the data, and in his deductions, that he was appointed
FRS in 1915. His data were meticulously archived and Mackenzie also contributed data: notably, he
pre-arranged his own autopsy!

Professor Bird then went on to talk about Scotland's high-quality, indexed databases which range from prisoner
releases to blood-borne viruses (HIV testees and hepatitis C diagnoses (HCV)), drug misuse referrals,
cause-specific hospital discharges, and deaths. Indexing in these databases is by a minimum set of identifiers:
initial of first name; initial or soundex or 1st+4th letter of surname; gender and date of birth; postcode district
of residence. Linkage of these types of data uses probability matching.

By linking ethically this wealth of information, important public health questions can be answered
authoritatively using unconsented 'virtual cohorts'. Examples include under-ascertainment of HIV transmission
in jail, whether drug misuse referral mitigates overdose deaths and morbidity soon after release from prison,
and the extent and correlates of liver failure in HCV-diagnosed individuals, to validate projections of Scotland's
future burden of HCV disease.

Record linkage designs allow statistically powerful, non-intrusive, unbiased longitudinal follow-up of 'virtual
cohorts'. But, they must stringently safeguard unconsented participants against deductive disclosures - whether
to healthcare staff about ex-prisoner status, or about reckless HIV transmission via associated biological
samples.

Linkage of file A to file B on identifiers, when the linking organisation also holds a names-version of file B, risks
inadvertent attribution of file A status (ex-prisoner for example) to named individuals on file B. Embedding list A
in a larger list is one solution. Research teams often have to rely on list holders toprogram selection of their
'virtual cohort'. Unfortunately, confidentiality inhibits cross-checking - has an error escaped detection?

In a series of seven examples, Professor Bird illustrated clearly how modern record linkage illuminates the public
health, particularly so when there are associated biological samples. She also explained that respect for medical
and other confidentiality means that scientists have to relinquish some rigour in the checks that can be made on
data. A wealth of data does not mean a wealth of insight, however, unless - like Mackenzie - the right questions
are asked and the methods of analysis are also correct. Incorrect analysis in a large database leads to very
precise but wrong answers.

Despite recent data debacles, the benefits from well-designed record linkage vastly outweigh the risks.

Professor Frank then responded to the lecture by sharing some of his own insights and thanked Professor Bird
for her excellent and clear description of record linkage techniques and dilemmas.

We were pleased that so many people were able to join us for the Third Mackenzie Lecture. The feedback was
very positive and indicates that there is a considerable amount of interest in working with the Health
Informatics Centre.
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Some of the audience at the 3rd Mackenzie Lecture
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HIC Heads North
Student Wins Award for Project Using HIC Data

Y - Dr Matlooba AlZadjali recently attended the 109th Annual Meeting of the American Society for Clinical
Pharmacology and Therapeutics in Orlando where she was awarded the prestigious American Society for Clinical
Pharmacology and Therapeutics (ASCPT) Presidential Trainee Award. Matlooba, a PhD student in the Division of
Medi cine and Therapeutics, presented her winning a
|l ower <c¢clinical outcomes in patients with heart fail

HIC, in collaboration with The Dental Health Services Research Unit (DHSRU), is in the second year of supporting
the Childsmile School/Nursery dental program, continuing to develop and expand a software service that links the
Childsmile field teams, co-ordinators and managers to a supported central database. This has initially been

implemented successfully across 6 Health Boards (Fife, Tayside, Lothian, Ayrshire & Arran, Forth Valley and . o . . .
P 4 ( y Y y Matlooba used HIC data for her PhD study to look for clinical outcomes of metformin in patients with heart failure

Borders). and type Il diabetes, and she found that for heart failure patients treated with oral hypoglycaemic agents, those
The School/ Nursery program, which focuses on appl) treated with metformin alone or in combination, were associated with a markedly lower risk of morbidity and
environment, is now expanding Scotland-wide and HIC will be extending its support to 5 Northern Boards over the mortality when compared to those receiving sulfonylurea alone.
summer, including Grampian, Highland, Shetland, Orkney and Western Isles.
After initial consultations with Regional Health Board IT managers, HIC will provide: Professor Chim Lang, Matl ooba’s PhD supervisor, bel
current controversies related to the safe use of PPAR gamma agonists (e.g. rosiglitazone) and other insulin
1. Laptops pre-loaded with bespoke Childsmile software and ongoing site-specific visit data, for data collection by sensitizers. Metformin is a cheap, generic drug and chronic heart failure is a major public health problem in the
field teams — with a secure on-line link via NHS-net, to the central database. world which means that metformin has the potential to be not only highly effective in terms of the number of

patients saved” but also highly cost effective bec

2. Initial training of co-ordinators and teams in use of Childsmile@HIC software.

3. Web-based management reports, calendars of appointments and staff lists. Matlooba holds a BSc and an MD from the Arabian Gulf University of Bahrain and a Master of Public Health from the

4. Scheduled, targeted letter production and mailing for the sending out of consent forms, appointment and University of Dundee. She hopes to finish her doctoral research project on insulin resistance in heart failure next
follow-up letters. year, and after that she plans to return home to start work on fulfilling her dream of setting up a heart failure

5. Data entry support for background entry of paper-based class lists, scanning/storage of consent forms, entry of service in Oman.
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missing CHI numbers.

6. Office-hour Help-desk support via phone and e-mail for problem reporting and improvement feedback. Annual ch Data WOkahOp The Health Informatics Centre
7. Follow-up through other NHS datasets, particularly GDS data from ISD to link dental registration and
appointments with Childsmile participants, for program evaluation purposes. The second annual HIC Data Workshop was held Information is key to Scotland's suc

dental research. HIC facilitates the translation of data into information that
will improve health and the quality of healthcare. HIC is a national
resource and with your help will deliver:

on Thursday 29 May 2008 in the Morlich/ Nevis
Meeting Room at the Mackenzie Building. A wide

New Appointment T Dr Charis Marwick New Appointment T Mrs Jill Jeanblanc range of staff attended the workshop including 1 Better access to existing data
researchers, data users, and potential data users. T Faster dissemination of information to the people who need it
Charis joined the Informatics Team, part of HIC, in February Jill joined the Informatics Team, part of HIC, in March Members of the HIC Confidentiality and Privacy 1 Clearer pathways and processes for secure record linkage
2008 after being awarded a Clinical Academic Fellowship by 2008 as a Software Engineer. She holds a BA in Computer 1 Successful partnership between the NHS and Universities

Advisory Committee and the HIC Stakeholder

the Chief Scientist Office (CSO). She is a Specialist Registrar Science from Knox College and a MS in Computer Science

in Infectious Diseases and General Medicine but is taking from the University of Missouri-St. Louis, both in the US. Group also attended. The aim of the workshop gé:gj:;::::;esmd in finding out more about the Health Informatics Centre,
time-out from her clinical training for full-time Health She is currently working with Professor Peter Davey on was to cover a range of HIC data-related items
Services Research. several projects to improve patient safety in the NHS. such as data quality and metadata. There was Yvonne Gormley

External Relations Officer

Health Informatics Centre

Division of Community Health Sciences
The Mackenzie Building

also a demonstration of the new Business Objects

Prior to joining HIC, Jill worked for Vibe Solutions Group in . . . .
) & b tool which is currently being developed. Slides

the US, a small tech company which developed online

Charis graduated from the University of Glasgow with
MBChB and BSc (MedSci), and has worked in NHS Tayside

since 2002. Her current project combines both her clinical communications software. This is her first experience from the workshop can be found on the HIC Kirsty Semple Way
and research interests. Its principle aims are to improve the working in the health field and she is excited to be a part website at: Dundee DD2 4BF
early detection of sepsis (infection with physiological upset) of HIC. www.dundee.ac.uk/hic/news/events/2008 Scotland, UK

in hospital in-patients and to improve the quality of care for
these patients. Sepsis is associated with significant morbidity
and mortality that can be improved by good clinical

Tel: 00 44 (0)1382 420029
Fax: 0044 (0)1382 420010
Email: y.gormley@chs.dundee.ac.uk

Outside of work, Jill enjoys cooking, gardening, reading,

and spending time with her husband and cats. She has also If you would like to hear about future workshops

management. Information on patient outcome, from HIC recently discovered hill walking and enjoys trampling the please send your details to ) _
. . . . Or have a look at our website: www.dundee.ac.uk/hic
datasets, is essential to the project. Scottish countryside in a pair of wellies. hic@chs.dundee.ac.uk
Please help us by passing your copy of the HIC Newsletter to anyone else
Outsi de wor k Ch ar i svdlkingj skiihge ests Il ncl ude hi | | who might be interested in reading it. If you would like to receive your

own copy or if you no longer wish to receive this Newsletter please send
your details to the address above. We would be delighted to receive
suggestions or items for inclusion.

and, since joining the Informatics team, touch-rugby.
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