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Abstract

This paper reports on a Data Warehouse application. The French national health department has to face numerous problems: financial, medical, social, accounts, public health and political. Thus, an efficient tool is needed for managing the decision support information system. In this context we have proposed the ERASME / SNIIR-AM Data Warehouse project. As far as our knowledge, it has been considered as the biggest Data Warehouse in the world..

1. Introduction

The French National Health Service is responsible for a considerable amount of information, the exploitation of which causes many problems eg: the availability and quality of the database, heterogeneous data sources, regular updates, how information is recycled by its many users …

However the political context and rules mean that the Health Service needs the latest tools to analyze the data and send the information to it’s partners. Finally the economic context means that the institution must improve it’s spending to achieve a minimum of break-even. 

The consideration of these elements led to the creation of the ERASME project which represents, according to my knowledge and that of the experts, « the biggest datawarehouse in the world ». 
2. The Context

General regime covers all salaried workers, about 80% of the population and represents:

· 100 000 health service employees,
· 47 million "clients",
· 1 billion invoices per year,
· 100 billion Euros in annual turnover.
The ERASME / SNIIRAM project covers all French social security regimes, in other words the entire population (58 million).

2.1 The Problems

The problems are numerous but can perhaps best be summed up by one phrase: how can the Health Service be improved ?

This question covers several aspects:
· Accounts: How can we be sure that Health Service spending is efficiently monitored ?

· Political: How can we legislate ? What costs would be incurred by introducing new measures ? How can we supply opposable and shareable data to partners ?

· Financial: how can we improve healthcare at less cost ?

· Public health: do we have good healthcare ? 

To understand more clearly what’s at stake a 1% error represents 1 billion Dollars.

A very workable solution would be to ensure that the Health Service’s information system is equipped with a decision-taking database: the ERASME project (Extractions, Research, Analyses for Economic Medical follow-up) or SNIIRAM in it’s larger version.

2.2 The Previous System
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Legacy information system is the result of numerous applications being developed to meet all or some of the needs expressed by each section but not generalized which means that the resulting technical/functional architecture is mixed giving rise to such problems as differing procedures when obtaining information leading to significant differences between statistics and accounts in particular. 
3 – Objectives and General Architecture of the ERASME System
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The system has many objectives at local, regional and national level: to carry-out operations and analyses under the scope of cost and internal control, to put into place research and analyses to improve spending awareness (evolution and internal control), as well as the application of sanitary studies and research mentioned in the objectives and management agreement made between the CNAMTS and the State. From the institutional point of view: to have anonymous or official information-sharing, adapted to each category of recipient (headed by Health professionals). With respect to the architecture the database is centralized with only one interface supplying the information judged useful. This is selected from the basic information gathered from the computer centers, local insurance companies and other parts of the health service which, in turn, base their information on data received on a daily basis backed-up by regular controls carried out at a higher level and done before payment wherever possible. The controls are then duplicated at national level and included in the national datawarehouse and datamarts.
Uniform controls are carried out further upstream, particularly concerning the consultation of permanent files at national level (to ensure they are complete and reliable) and lead to the application of internal and external treatment procedures and to recycling rejects.

Each datawarehouse contains elementary information and is not generally for use, the only exception (in extreme circumstances) being to send data to the datamarts which themselves contain official and detailed information. 
Figure 1. General Architecture
Finally the data is stored in such a way that it is readily accessible complete with a previous history as detailed as possible whilst conserving the entire database, at least in the datawarehouse and as much as possible in the datamarts.

Figure 2. Detail of one of the 13 Warehouse
The quality and volume of the information is a constant preoccupation because it has such a heavy impact on decision-making. The requirement analysis permitted the most suitable type of datamarts to be identified as well as the most appropriate level of detail.

4 – Technical Information

4.1 – The Prototype

When the architecture was defined no computer system had the capacity necessary to store the information therefore a prototype was deemed necessary in order to be able to validate the technical choices based on the following configuration: a SUN E 10 000 computer with 18 processors at 336 Mhz, with 12 gigabytes of RAM and 2,5 terabytes of disk space (386 disks of 9 Go - RAID 5 technology).

For administration purposes, 2 workstations (128 MB of RAM and a hard disk of 4,4 Go) and finally, for the software, Oracle 8i and UNIX as the operating system was installed. The prototype acted as a benchmark (3 months) to choose the tools for extraction, loading, requesting information, datamining and reporting.
The prototype acted as a benchmark (3 months) to choose the tools for extraction, loading, requesting information, datamining and reporting
4.2 – The Cost

The global cost of the project is 43 million Dollars (human cost not included) for an estimated workload of about 200 man years. The total estimated return on investment at 5 years is about 750 million euros.

4.3 - Volume

Information of eighteen to twenty-four months represents about 100 terabytes. When the project was initiated by the Health Minister in 1997 no information system could store such a volume. The challenge was that it would be able to manage such a huge volume when the project will be finalized.


5 – Some Results

Nevertheless some analyses have been carried out using the prototype. Here are some examples taking medicine as the theme: a Kohonen card, a hierarchical ascending classification and a neural network analysis. These studies were based on reimbursements over two years using only the date of reimbursement and the medicine’s code. These elements were joined to the medicines’ file which contained other information (in particular the ATC and EPHMRA classifications).

This approach may seem simple but is not without interest . Certainly over the years the results have surprised the doctors who find them strongly redoubtable. Nevertheless on observing the Kohonen card it can be seen that on the lower part and a little on the right hand part, prescribed medicines have been strongly influenced by the substitution of generics. 

A Kohonen card concerning molecules and principal active ingredients can enable the detection of niches and could influence laboratory research. 

The second graph is equally interesting: atypical behavior appears quite clearly for three categories of medicine (Dextropropoxyphene, Amoxicilline, Carbocistéine and very slightly for Buflomedil). It seems that during this period their reimbursement was modified (non-reimbursable or reduced from 65% to 35%) or they were criticized in the press for « being almost ineffective » or replaced by other generic medicines.
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Figure 3. Analysis o f the principal components of the medicines
An analysis into the way a certain medicine was taken some years ago showed an atypical behavior as to when it was prescribed. The medicine concerned was particularly taken in spring, mostly by women. A medical enquiry showed that the medicine had diuretic and slimming properties (even though it wasn’t prescribed for these reasons) and, with the approach of summer, many people had it prescribed to help them lose weight.

Certain questions however don’t have answers. Take for example the study done several years ago which showed that when a surgeon settled in a region which hadn’t previously had a surgeon, the number of operations rose considerably. What conclusion should be drawn ? Was the surgeon someone who created his « clientele (patients) » or did the very presence of a surgeon save lives, avoiding suffering and complications ? 

According to the experts if numerous studies are carried out the people doing them need to be supervised. Hospitals operate on a « global budget » principle which means that the budget has been attributed to them for the current financial exercise. For certain items where the budget is restrained and/or non-existent the hospital can prescribe them but the patient collects them in town. The most well-known example of this is x-rays. Only by supervising the patients was it possible to see if the x-ray was relevant and should it have been done in hospital ? This is what the Health Service accountants call « transferring between envelopes ». The detection and analysis of transfers causes many problems with statistics alone. To end, here is one approach in trying to identify the difference between two prescriptions. The basic question is: how can we compare the two prescriptions ? 
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Figure 4. Calculating the distances 
Conclusion

The realization of this warehouse represents an important technological and political challenge. Putting it into practice is progressive using datamart and the first results must provide the elements essential in replying to multiple problems and lead us to the end result: how to treat illness at minimal cost. 

Nevertheless, there are still several technical problems to solve: how do we effectively compare two prescriptions and, in particular, which guidelines should be established when considering two similar prescriptions ? Should the datamarts just be views of the datawarehouse or physical structure ? How is it possible to efficiently update the (huge) flow of patient / insured information, the reimbursements … How can we carry out long-term studies on sample databases (government body constraints) which will enable we to determine the patients’ treatment, how do we define the sampling procedures which will provide sufficient information to meet the needs which may be expressed in 1, 5, 10, 20 years ?  How also can we identify healthcare outbreaks ; qualify them, arrange them in order, give them a signification in terms of treatment processes (preventative, curative, follow-up) ? How can we make the information readable by outside users (non Health Service personnel) and transform the database from general information (accounting rectification, illegible nomenclatures) to statistics ? Finally, how can we optimize the matching up of individual, anonymous, external information?
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