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ESTABLISHMENT AND DEVELOPMENT OF A HEALTH INFORMATION SYSTEM IN TRANSITIONAL COUNTRIES (CROATIAN EXPERIENCE)

Pr Ranko Stevanović, MD, PhD

1. Introduction
Between 2001 and 2003, a project conducted in Croatia aimed to establish and develop a health information system based on the latest technologies. The most important experience and idea applied in the Croatian project was based on the concepts developed by Professor Andrija Stampar.  According to these, primary health care is a venue where the major health problems of a population are resolved, and a point at which outcomes of changes in the system are most significantly reflected.  A central health information system should be established and developed in parallel with the primary health care activity.  Extraordinary results in the trial run give us the ground to recommend such approach to all transitional post‑communist countries.  The reason why the development of such systems is feasible in transitional countries is their still having one big insurance company each.  In the developed countries, however, developing those could be difficult for they have a number of insurance companies that do not find their business interest in the full integration of health information and data from health.  Indeed, for countries with a single dominant basic insurance company the above is the only positive alternative.  Subsequent linkups of supplemental, auxiliary and other future insurers with the single information system on the national level will be much simpler to make.  
At the beginning of 2004, i.e., six months after a software for primary health care was tested in Croatia, the European Public Health Alliance (EPHA) (http://www.epha.org, http://www.epha.org/a/1211) published a document titled “COMMUNICATION FROM THE COMMISSION TO THE COUNCIL, THE EUROPEAN PARLIAMENT, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS  - e‑Health - making healthcare better for European citizens: An action plan for a European e‑Health Area (Text with EEA relevance) COMMISSION OF THE EUROPEAN COMMUNITIES Brussels, 2004-04-30 COM (2004) 356 (full document is available on the page http://www.epha.org/IMG/pdf/e-health_action_plan.pdf). As made clear there, EU member states will start implementing in 2007 the solution Croatia reached in 2003.  Establishing and developing this information system in transitional countries is one of the strategic projects for the coming years.  Without rapid, reliable and comprehensive information, developing, implementing and monitoring any health development strategy and system reform is difficult.  One would be unreasonable to expect of a poor health system to keep and «save» enough money for “computerisation to happen spontaneously”.  One should do exactly the opposite: computerisation should be installed in the system as a money‑keeping tool and implemented with the aim of exerting total control over the consumption as well as rationalising it, in order to save substantially more money than the cost of installing the information system. 
In fact, the share of investment in information systems is directly proportional to financial effectiveness of the system (e.g., banks and insurance systems spend 5-6% of the total budget on computerisation of business operations).  Whereas EU member states spend at least 2-3% of the health budget on computerisation, in the US this share varies round 4-5%.  Among transitional countries, it is difficult to find one investing more than 0.2‑0.5 % of its health budget.  This raises the question whether this might be the starting point for the vicious circle of ineffectiveness in transitional countries’ health systems.  

Neither can the elements of new organisation (new business rules) be set, nor the foundation laid of a redesign without investing in the computerisation aligned with modern concepts (1,2) under which information (processed data) become a business resource (3,4).  At the same time, the information‑communication system for primary health care warrants the confidentiality of the data on patients and the standardisation of the good practice for most common acute and chronic mass diseases (5,6).  The system should provide the basic contents for the establishment of an effective management.
2. Cost‑effectiveness








 The main goal of computerisation is to rationalise health consumption, not make savings.  It is estimated that at least 20-30% of the money spent in health could be used more rationally.  In the case of Croatia, the amount involved is between U$700-900 million annually.  Computerisation should produce the data and indicators needed to achieve this rationalisation.  It is estimated that the entire investment in primary health care information system could produce a benefit in less than two years merely on account of detecting irrational drug prescriptions and irrational referrals to specialist examinations.  Primary health care information system is precisely the point of most effective consumption control (before user entry into system), because the insurers’ present system does not permit prompt control and intervention, but usually merely finds the irrational consumption that has already happened. 
3. Goals and improvements
Ample help offered by computerisation relates to rapid retrieval of documents and ensurees (7,8), replacement of manual data input, typing on typewriters, writing of recipes, referral notes, invoices, individual forms and reports.  The information system should give a real‑time insight into the data and information, as well enable prompt interventions within the system.

Improving the overall care of patients and ensurees, more rapid diagnosis and accuracy in prescribing a therapy are the major goals of such approach.  The system should enable better utilisation of the capacities, shorter waiting times, and shorter stays in health institutions. 
A particularly important and useful option offered by this system is the delivery of laboratory and other diagnostic findings (ECGs, radiographs etc.) in the electronic form and in real time to a chosen family physician or medical specialty consultant.  Until now, the patients either neglected to take up some medical findings, lost them, or simply failed to have the findings at hand when required to show them; a portion of medical findings were either illegible or became damaged over time.  Anticipated project achievements in 3‑5 year’s time are automatic saving of all patient findings to the ensuree’s electronic card and their permanent availability to authorised physicians and to the patient.  
The project was the first to introduce electronic smart cards here for all physicians and nurses.  Thus at each medical check‑up or hospital admission the new information system also verifies both the ensuree’s and the physician’s status and rights.  Equally as in banking or other card business, only a “linkup” between the magnetic card and the doctor’s card makes the transaction possible. 
Insurance provider benefits
· BI (Business Intelligence), utilisation of accurate and comprehensive data and information required in health insurance management is one benefit.  Data is standardised, and the input independent of the wishes, ambitions and interests of teams and institutions.  It frees the insurer and physician of worries about data collection and primary data processing, because information system takes care of this with standardised applications.  Thus, they can devote all their energy to the execution of managerial and professional activities.  Within the information system, performance monitoring accurately measures the effectiveness and outcomes, as well as teamwork coverage and contents. 
Benefits for the health ministry and public health

The benefits include: PHI (Public Health Intelligence), use of accurate and comprehensive data and information needed to run the public health system and public health initiatives.  MI (Management Intelligence), utilisation of accurate and comprehensive data and information needed by the ministry of health, health managers and decision‑makers for efficient guidance and running of the system is another benefit.  Integrational tool will enable full integration of information and data from the health system.  Selection of qualitative indicators – currently data on more than 500 parameters are collected from the primary health service with the aim of extracting from this just a few pieces of information, i.e., indicators (exclusively on the level of ratios or trends).  The future system with a few standardised characteristics will offer the possibility of analysing a much greater number of indicators.  In the reporting, i.e., statistics, registering with public health registries (obligatory notification of immunizations, infectious diseases, malignomas, psychotics, disabled etc.) will be carried out automatically, interactively and proactively.  Notification coverage will be practically total and potentially capable of having a significant impact on data reliability too (central logical control).  Linkage makes the carrying out of coordinated and joint preventive and curative interventions feasible.  Safety: the system guarantees the confidentiality and safety of personal information and of data on health and disease (VPN, PKI, encryption, smart cards, separate authentication servers, data servers and data repositories).  Accident and Catastrophe Early Alert System: one can boot the whole system with all data and information in 24 hours. 
Benefits for physicians/teams and medical chamber
HCI (Health Care Intelligence): utilisation of guidelines, instructions and tools needed by physicians and ensurees in order for standardised quality care to be provided, more rapid diagnosis setting and selection of good and rational therapy in the treatment of disease is one benefit.  KI (Knowledge Intelligence): dissemination and utilisation of the knowledge necessary to provide good medical care is another.  Other benefit still is a  linkage with other participants in the process of treatment and prevention of disease (on‑line linkage of all care providers).  Equally beneficial is the regulated and safe utilisation of all data on the health and disease in an ensuree in care, on‑line consultations with networked experts, e‑consultations with specialists, telemedicine, direct engagement in scientific and technical public health projects and programmes.  I would also mention the benefit of time and money savings on office, postal and other expenditures.   
Benefits for the citizen‑patient‑ensuree
First, there is EI (Equity Intelligence): equity or enabling all who are in the same medical, insurance (and market) position to avail themselves of the same conditions and quality.  Then, there is continuity, irrevocability, transferability safe data storage on the care for an individual ensure.  Next are the benefits of guaranteed confidentiality and security of personal data.  The final benefit is the communication option, i.e., two‑way (or multiple) communication between a physician and citizen‑patient‑ensuree (e‑information, e‑active calling, e‑instruction sending).
4. Data standards 









   
 In software applications and central information system use has been made of the EU and certain engineering standards in order for this system to be open from the outset and built for Croatia as an EU member state.  It should support international and EU data standards and classifications, e.g. HL7 version 3, ICPC-2, ICD-10, CEN TC 251 and others.   
5. Technical elements and standards for the system and applications for transitional countries
· One system in common, but several licensed applications
· The Internet  infrastructure (to enable «paperless» operation)

· XML/HL-7 standard
· System safety standards - PKI (Public Key Infrastructure)
· Marking clinical and other documents with barcode
· Electronic medical file
· Global registration and ensuree database
· Global database on codebooks (9-17)
· Access to external databases
· Data integration into primary health service’s information system 

· Direct linkage with insurance administration, public health and ministry of health
· e-recipes, e-referral notes, e-business etc.
· Standardised, equitable and measurable use of guidelines (18,19,20).

5. Innovations

An authentically Croatian approach to the whole Croatian Innovations project reflects in four approaches to the project:

1. Placing of the Primary Health Care information system at the Centre‑stage position in the health information system:

Primary Health Care information system (PHCIS) is a key position for controlling the effects.  The Croatian PHCIS has been designed as an integrator of all modules within the health system.  This is one of the basic innovations in the approach to integrating data and information in health.  Its inspiration also comes from the concepts of Professor Andrija Stampar who, as the founder of modern primary health care, also regarded health care as a binder of the overall public health care.  Such approach is modelled on a concept by Professor Stampar who was the first in the world to initiate, in 1951, the development of a health centre network, and the specialisation in general medicine, which started in Zagreb in 1962 at the University of Zagreb School of Public Health.  As an idea, it disseminated quickly first across Yugoslavia and later to many other countries.  A network of modules with a data and information integrator was conceived of as the ultimate development goal of an Integral Health Information System.  There are many modules requiring linkage.  The PHCIS should be the only module effectively linked with all other modules (the hospital, laboratory pharmacy, specialist consulting, as well as other diagnostic and therapeutic points).  In view of the anticipated number of events and transactions in such system, the assessment is that such integrator is the most suitable solution for the development of the entire health information system. 

2. Evaluation through trial run

A bid for the purchase of the Primary Health Care Information System and of the Integral Hospital Information System was clearly defined from the standpoint of special demands placed on system operation.  The bid set as an important element of the assessment a trial run (carried out in 2003) with genuine patients, and real doctors in real surgeries.  This was a second innovation and the second element of the Croatian approach.  The foremost professionals in individual fields took part in the evaluation.  The evaluation committee made of World Bank experts, standards and security experts, and public health experts of the Croatian Institute for Health Insurance and of the Ministry of Health and Social Welfare of the Republic of Croatia was international.  Every expert assessed whether the solution was satisfactory from his standpoint.  The trial run and the trial run assessment showed outstanding results.  It uncovered to the public the level of ability of individual bidders, and their strengths and weaknesses.  Evaluating the whole project and the selection, the Faculty of Electronic Engineering and Computing rated the whole project excellent.  

3. Selection of a solution builder, not solution deliverer:

The bidding did not look for someone to deliver a ready‑made solution; instead, it sought an able bidder who would in real time and on genuine patients show his ability to be a system builder, and who would build the system together with its future users with regulated intellectual ownership rights, and rights on hardware, software, source codes etc.  

4. Develop a PHCIS that provides all at a single centre: 

BI (Business Intelligence), PHI (Public Health Intelligence), HCI (Health Care Intelligence), MI (Management Intelligence), KI (Knowledge Intelligence), EI (Equity Intelligence) and II (Integration Intelligence).

6. CONCLUSIONS
1. The present technology makes feasible and encourages the introduction of comprehensive centralised applications with the use of data and information being local and rule‑regulated.  Similarly as gatekeeper at the entry to a health system, primary health care should have an information system of its own and one that is also the integrator of every future health information system and acting as family medicine that integrates information and data from every corner of health system would. 
2. In transitional countries, information system for primary health care is a strategic component of the health reform.  Its goal is to improve the quality of primary health care and rationalise the consumption.
3. Investments in primary health care information system have no alternative.  They are strategic and, in primary health care, yielding a return on investment in two years since coming into operation. 
4. In transitional countries, health computerisation projects need defining (through measurable targets) in phases by priorities and materialising all the way down to its execution phase. 
5. Use should be made of new concepts and project management should be secured with proven methodologies that guarantee effectiveness of the project (investment).
6. In the countries in transition, the primary health service’s information system should allow physicians and nurses to switch to the new, facilitated mode of operation that gives them more time to devote to patients and improve practice management. 

7. A primary health care information system grants access to data to all authorised staff needing it, as well as enabling proactive use of the knowledge, standards, guidelines, procedures and algorithms. It should enable direct IT communication between “wherever you may be” and hospitals, specialists, home care service, home visiting service, diagnostic units, as well as all later linkages in the process of treatment.
8. The system should permit the warrant equality in approaching the patients and make the necessary knowledge available on the physician’s PC.
9. The system should permit association in interest groups for special research projects, and business/problem‑related linking and networking.
10. Health computerisation projects that were started in transitional countries back in the early 90s should immediately be resumed by computerising the insurance business operation.  Family medicine practices ought to be equipped systematically with computers, licensed applications and linked to form a single health information system. 
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