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The National Audit Office asked us to look at eight countries in Europe and North America, in order to get some idea of what they are doing or planning to do in health IT. The NAO are particularly interested in electronic patient records, electronic booking, electronic prescriptions, the transmission of images and health cards.

Executive summary

Healthcare IT infrastructure varies widely in developed countries, as indeed does the organisation and funding of health services. This report provides a synopsis of the position in France, Germany, Italy, Spain, Sweden, the Netherlands, Poland and the USA. We also have brief notes on EU-level activities.

Overall, developing countries have populations that are ageing and becoming more demanding. This, coupled with technological progress, pushes up operational costs faster than the general growth in prices or even incomes. The resulting cost-control pressures are one of the main drivers of IT expenditure. Improving service is also important but is generally secondary.

Thanks to the ‘National Programme for IT’ (NPfIT) in England
, the UK spends more money on health IT than any other country in Europe, with €2.4bn of the EU’s total of €8bn; France and Germany tag along next at about  €1.2bn each. US expenditure is significantly larger – even on the most conservative estimate, Americans spend at least half as much again as Europeans. 

When we look at expenditure per capita, a different picture emerges. The high-spending countries are Sweden (€62), the USA (€53) and the UK (€43); next is the Netherlands on €31, then France and Germany with €19 and €17 respectively, while countries that have barely started to modernise their health services (such as Italy and Poland) spend about €10 per person.

There are many problems with comparability. For example, a significant proportion of US health IT spending goes on complex billing and entitlement-verification systems, made necessary by the complex financing of medical care in that country. Again, there is little interest in electronic booking systems in countries like France and Germany where patients often approach specialists directly rather than through GP referrals (in fact, electronic booking appears to be solely a UK interest). And, of course, Britain’s high level of spending is relatively recent, while Sweden and the USA have been spending heavily on computers for years.

The most widely perceived opportunity is the electronic patient record (EPR). Interoperability between different doctors’ and hospitals’ record-keeping systems has the potential to improve patient safety
; it may also cut costs by reducing duplicate tests. On the other hand, it raises concerns about patient privacy, as seen with the Icelandic medical database
 and with the recent debate in the USA about health privacy
. Whether this is a real obstacle may depend on a number of factors. Social aspects include whether people trust their government and its privacy laws; one technical aspect is whether the EPR is implemented as a new system under central control, or by providing messaging facilities between local systems. Britain appears to favour the former approach, while countries like Sweden, the Netherlands, Germany and France are moving towards the latter. An interoperability-based EPR is also the declared goal of the USA, which is by far the largest market for health informatics systems. That said, different countries can have different priorities. Cost control and efficiency dominate IT strategy in Sweden and the USA, while in Germany the fragmentation of records between different providers is seen as the main problem.

Health informatics extends from information provision to transaction support. The clearest example is electronic prescribing; here the leader appears to be Sweden where a fifth of prescriptions are transmitted electronically from the prescriber to the pharmacy.

A related issue is the ‘health card’ – a smartcard that will enable a patient to prove entitlement to healthcare, which may contain pointers to where records are kept, which could be used to carry prescriptions, and which may also contain emergency medical information such as allergies. The European Commission is pushing for a standardised health card
, though implementation is likely to be patchy; Americans remain sceptical.

An important lesson – which was emphasised by a number of our respondents and is also documented in the general business-systems literature – is this. IT is not effective as a substitute for modernising working practices
. Cost savings depend on changing how people work, and there is no reason to believe that safety gains will be any different. There are many cases of health IT systems that failed because their purchasers did not think through in sufficient detail how they were supposed to support changes in established ways of working. The London Ambulance Service failure is merely the best-documented of the many unsuccessful health IT projects whose designers failed to pay enough attention to the effect that their technology would have on working practices
. System designers should always have a clear idea of how they wish to affect the way people work, and this holds with particular force in a sector where labour accounts for most of the costs. 

France

French healthcare is generous – €2,583 per person – and 80% funded from social health insurance, with premiums paid by employers, the self-employed, and in the case of the poor, the state. The system has recently developed large deficits (€11bn last year and rising fast). Daily management is by statutory health insurance funds. This provision is increasingly supplemented by private insurance.

There has until recently been not much in the way of a national IT strategy; hospitals developed or purchased their own systems. 2004 saw the launch of Project Adèle (Administration Electronique), a general e-government project driven by public-sector employers. This will introduce by 2008 the `Sesame card’, a smartcard that will support refund of health expenses and be available to all the 60m insured, not just public employees. Very recently (March 2005) the government announced an electronic patient record project that will link up records already kept in hospital systems, allowing interoperability by 2007. This was coupled with an announcement of €3.5bn for health IT investments (though it is not clear how much of this is new money, or over what period it will be spent). Apart from these projects, there is a great range of strategies being implemented locally in French healthcare, with the main driver being operational efficiency.

Health IT expenditure in 2005-6 is estimated at €1.15 bn, with relatively high staff costs as outsourcing is uncommon. That amounts to €19.08 per capita, or 0.74% of the health budget.

Germany

German healthcare is the most expensive of any large European country, at 10.9% of GDP or €2,660 per person (only Switzerland, Luxembourg and Norway spend more). Funding is complex with a typical citizen (and his employer) paying into one of 453 sickness funds managed at state level; there are also private-sector health insurers. Benefits are generous, and may even include regular stays at health spas. The federal government acts as regulator and also insures some public employees, while the 16 states maintain public hospitals (which are about a third of the total).

The German government launched an IT strategy for health, education and other public services in 2003 entitled ‘Information Society Germany 2006’
. This proposed a programme of coordinated IT investment to bring Germany up to the level of its main competitors. There was already a programme to issue citizens with health insurance smartcards optionally containing emergency medical information. Other programmes within this framework include 300,000 ID cards for health professionals, electronic trade in medicines, and electronic prescribing by 2006. Security and telemedicine are other high-priority areas for local investment.

Electronic patient records remain so far largely a local activity, but they have been identified as the next priority for intervention by the health ministry. Patients in Germany approach specialists directly rather than needing a GP referral, and problems are caused by the lack of a GP record to summarise a patient’s medical history and care relationships. The government therefore wishes to move away from institution-based records. However, medical records are considered to be the doctor’s copyright, and the German constitution offers citizens strong privacy rights, so centralised EPRs are probably not an option. The talk instead is of workflow-based records.

Health IT spending should be €1.26bn in 2005-6. Although this is the second largest (after the UK) in absolute terms, it represents only €17.35 per German resident, and only 0.65% of the country’s overall health expenditure. 

Italy

Italy has one of the oldest populations in Europe, with deaths now exceeding births, and is battling to keep its budget deficit within Maastricht limits. Unlike France or Germany, its healthcare is largely (73.7%) financed from central and regional taxation, with the balance largely from user co-payments. Health spending at €2,046 per citizen is 8.5% of GDP. This places severe strains on budgets.

Information technology expenditure, at €480m, is low – at €10.30 per resident, or 0.50% of the health budget, it is the lowest of the countries surveyed here on both monetary and relative measures. This indicates the health sector is relatively labour-intensive – not just compared with Germany, but even with Poland. (There is one caveat. A high proportion of the IT spend goes on in-house staff – about 20% compared with about 10% in countries like the UK, Germany and Spain where outsourcing is developed. Internal staff costs have been excluded from the figures here for comparability reasons.) 

The Italian government is said to be working towards a health IT strategy but none seems articulated as of yet. IT funding comes largely from the centre, yet investment decisions are local, at the level of hospitals. One exception is the migration to broadband, for which Rome has allocated €66m. Future IT budget growth is anticipated to be modest because of financial constraints, including a government ceiling of 2% on rises in public sector budgets generally. IT managers complain that small budgets, lack of training, and bureaucratic decision-making impede automation.

Spain

The Spanish government has focussed its healthcare cost-control efforts on pharmaceutical prices rather than on automation. Health costs per capita run at €1,554; 71.2% of these costs are provided publicly from general taxation, with a system set up in 1986 and modelled on the NHS (but with varying degrees of delegation to the regions – six regions run healthcare using tax money from Madrid, while the Basques run their own system using taxes raised locally). 

There appears to be no central IT strategy; expenditure is largely driven by hospital investment in system integration and patient management. Overall expenditure should be €552m in 2005, which amounts to €15 per capita or 0.97% of the health budget.

Sweden

The Swedes appear to have the most highly-developed national strategy for healthcare informatics; its development started in 2000. The focus is on standards and coordination, and a cooperative association called Carelink has won the contract to develop these standards (largely for messaging) while also building an infrastructure to collect common information on patients, from a directory to a medication list
.

This project was driven by a number of factors. Sweden’s health service had for decades been considered a model, but has been heading towards privatisation over the last ten years as costs grew. Expenditure is €2,377 per citizen, or 9% of GDP, and the system is strongly decentralised with 23 county councils and three city councils being the key operational players. IT expenditure is €552m, which amounts to €61.67 per head and a massive 2.59% of the health budget – the largest of any of the countries surveyed here. The achievements to date include electronic prescribing – some 20% of prescriptions are now filed electronically
.

The Netherlands

The Dutch government is also struggling to keep healthcare affordable. At present it accounts for 9.1% of GDP, or €2,496 per head. The system is highly centralised, as in Britain, but is funded from social insurance along the French/German model. The government sets the premiums and benefit levels for a variety of public-sector insurers; people who earn over a threshold must take out private insurance. This system will change in 2006 to a single compulsory standard insurance scheme. GPs are gatekeepers as in the UK.

Dutch health IT is the scene of some interesting tussles. The government has a ‘National ICT Institute for Health’ (NICTIZ) that is promoting health cards, plus a central registry that will point at places where records are held. These projects are seen by many medics as being politically driven and not properly engineered. In competition with them, GPs plus insurance companies and some regions are promoting an alternative vision based on standardised health messages and interfaces to legacy systems. This will provide a very decentralised implementation of an EPR – rather like Sweden and France, but unlike England’s NPfIT. The government standards body (TNO) is heavily involved in this standardisation work, and although the government acquiesced in the EU health insurance card, this is unlikely to be an implementation priority in Netherlands. 

Most actual IT expenditures are decided at hospital level; NICTIZ’ budget is only €10m. The overall IT spend is €447m, under the narrow definitions we use here for comparability, or some 1.24% of the health budget. (Under Dutch definitions expenditure is double that, with much of the difference accounted for by ‘IT allowances’ to GPs that in reality form part of GP remuneration.)

Poland

The Polish healthcare system still follows a largely Eastern European model of state-owned healthcare providers with centralised administration. It has historically been expensive and poorly managed. Recent reforms (January 1999) have pushed it in a somewhat ‘British’ direction with GPs acting as gatekeepers, where previously patients had direct access to hospitals. There is also a purchaser-provider split, with regional insurance funds receiving a premium of 7.75% of wages. This is due to rise to 9% in 2006.

Healthcare expenditure is at present only 6.1% of GDP, or €617 per person. On the IT front, expenditure is about €365m, which is a substantial 1.72% of the health budget (€10.62 per head). This may be boosted further by a share of revenues from Phare, an EU program for new Member States, which are project-dependant. The projects are at a much less sophisticated level than in older Member States; their focus is typically the establishment for the first time of LANs and patient administration systems in hospitals.

The European Commission

The EU has a number of health programmes, of which the most relevant is an initiative to standardise health cards by providing an interoperable format for smartcards to attest to membership of national health services or of medical insurance schemes in Member States. The first round of standardisation is due to be completed by the end of 2006. Some countries, such as Germany, are already issuing their populations with cards. These will eventually replace the current E111 forms used by travellers who need treatment in another Member State. 

There are also e-health initiatives in messaging standards and portals. However, the bulk of the heavy lifting on standardization appears to be done by the Member States and the vendor community.

The United States of America

U.S. health spending amounts to €5,089 per head at current exchange rates. (In 2002 it was $1.55 trillion, or just under 15% of GDP, and it is growing at slightly over 8% per annum.) Patterns of funding are complex: many employers insure employees and their families, the self-employed face high premiums, Medicare covers the elderly for care (though not prescription drugs), Medicaid provides emergency cover to the poor, the State Children's Health Insurance Program covers poor children and the Veterans’ Administration covers ex-servicemen. Yet some 41 million Americans remain uninsured, and health policy remains a divisive political issue. Health outcomes are poorer than in countries that spend significantly less, and there is a general feeling that America does not get value for its health dollar
.

Focussed investments within specific agencies aim to reduce costs: for example, the Health Care Financing Administration (which is responsible for running Medicare and Medicaid) hopes that a $32m redesign of its managed care systems will enable it to save billions over the system’s lifetime. Billing automation is also the doctors’ priority; in 2003, 73.2% of office-based physicians used electronic billing, versus 17.2 using electronic medical records and only 7.9 using automated prescription entry
.

On a broader canvas, there is a general view that the diversity of proprietary systems does not help efficiency – summarised in a June 2004 report of the Presidential IT Advisory Committee (PITAC)
. Various efforts have been made over the years to promote interoperability, from Ronald Reagan’s pro-competitive health strategy through the ‘Health Insurance Portability and Accountability Act’ (HIPAA) and private initiatives such as IBM’s ‘Interoperable Health Information Infrastructure’, to President Bush’s recent appointment of a ‘Health IT Czar’
. The Czar’s aspirations centre on interoperability; his mission was set to a large extent by the PITAC report. There is also a joint industry view on what he should do, which opposes both a central repository and a ‘moon-shot’ approach
.

The best estimate of US health informatics expenditure is $20.1bn or €15.5bn, which amounts to €52.60 or 1.03% of overall health spending. Curiously, although most Americans with an interest in the matter consider healthcare IT to be grossly underfunded, US expenditure per capita is second only to Sweden among the countries surveyed. Investment in information security has been particularly buoyant recently, because of the introduction of health privacy rules under HIPAA. These have proved somewhat controversial
.

Appendix

	
	France
	Germany
	Italy
	Spain

	Health budget per capita
	€2,583
	€2,660
	€2,046
	€1,554

	Health IT per capita
	€19.08 (0.74%)
	€17.35 (0.65%)
	€10.30 (0.50%)
	€15.06 (0.97%)

	Major projects
	Project Adèle will introduce 60m health insurance cards by 2008.  EPR project will link up hospital records by 2007. €3.5bn announced for health IT
	Information Society programme to issue health insurance cards, health professional cards and electronic prescribing by 2006
	Migration to broadband financed centrally. IT strategy left to providers
	No central strategy; IT budgets controlled by regions / hospitals

	Priorities
	Operational efficiency gains
	Security, telemedicine
	Cost saving
	System integration, patient management


	
	Sweden
	Netherlands
	Poland
	USA

	Health budget per capita
	€2,377
	€2,496
	€617
	€4,092

	Health IT per capita
	€61.67 (2.59%)
	€30.86 (1.24%)
	€10.62 (1.72%)
	€52.60 (1.29%)

	Major projects
	Counties, cities collaborate via Carelink which works on a directory and on messaging standards. Electronic prescribing being rolled out 
	Tussle for control of EPR between national institute and GPs / regions / insurers. Most of the IT budget controlled by hospital boards
	Political reform introducing purchaser-provider split and making GPs gatekeepers
	Appointment of a Health IT Czar by President Bush with a focus on promoting interoperability and getting gradual progress toward distributed EPR

	Priorities
	Extending EPRs from GPs to hospitals
	EPRs, imaging
	Catching up, e.g. with basic PAS in hospitals
	Cost control, privacy, safety


Sources

We have drawn on a number of sources. Health IT market figures for Europe come from Kable’s ‘European Healthcare Market profile to 2007’, while those from the USA have been drawn largely from IDC’s ‘Market Analysis – U.S. Healthcare Provider I.T. Spending 2004-2007 Forecast’ but with some input from Sheldon Dorenfest (see below). Some information on European projects is from Kable, while further information has come from contacts in the industry, the medical profession and academia, and from published sources. 

The figures we use cover hardware, software, services, communications and services, applied to both patient-record and back-office systems, They do not include embedded systems such as scanners and other diagnostic systems. They also do not include the labour costs of in-house IT staff (as we could not obtain any staff costs for the USA). If internal IT staff costs were included, headline expenditure in the EU on health IT would be €9.6bn, of which the UK accounts for €2.6bn followed by Germany and France at €1.5bn each. 

The figures for the USA are mildly contentious. IDC puts current expenditure at $15.6bn for providers and $4.5bn for purchasers, with growth at 3-4% per annum (although they will raise this to 5% when the report is next republished in July). The other main market survey firm, Sheldon Dorenfest, estimates current expenditure at $23bn for providers, with no figure for purchasers, and growth at 7-8%. Having talked to both companies we have opted for a conservative approach, and used the IDC figure of $20.1bn excluding internal IT staff costs.

European health budget figures are from 2002 – we are not aware of comprehensive later figures – and have been adjusted forward to 2005 assuming a growth in health budgets of 5% per annum. This is our best estimate for health-cost inflation in Europe – about 3% over Eurozone retail price inflation. We also used 2002 for our US health budget figure, adjusting forward by 8% because of higher US health-cost inflation.

Finally, I would like to acknowledge the help of a number of people in preparing this report: Seyi Agboola and William Heath from Kable, Dr Fleur Fisher and Martyn Thomas of FIPR, Dr Gerard Freriks of TNO, Prof. Dr. Bernd Blobel of the Fraunhofer Institute, Scott Tiazkun of IDC, Dr Robert Gellman, Pete Mitchell, Dr Don Detmer of the American Medical Informatics Association, Dr Blackford Middleton of the Center for Information Technology Leadership, and Philippe Lagouarde of CEGEDIM.

Ross Anderson

Cambridge, 5th May 2005




� National Programme for IT in the NHS; see http://www.connectingforhealth.nhs.uk/


� ‘The No-computer Virus’, The Economist, 30th April pp 71–73


� See for example Mannvernd at http://www.mannvernd.is/english/


� The US Health Insurance Portability and Accountability Act (HIPAA) empowered the Federal government to regulate medical privacy; regulations came into effect recently after extended lobbying and debate. See for example the Health Privacy Project at � HYPERLINK "http://www.healthprivacy.org/" ��http://www.healthprivacy.org/� and EPIC at http://www.epic.org/privacy/medical/


� The European Health Insurance Card, which replaces the E111 form, has its official website at http://europa.eu.int/comm/employment_social/healthcard/index_en.htm


� See for example writings by Erik Brynjolfsson at � HYPERLINK "http://ebusiness.mit.edu/erik/" ��http://ebusiness.mit.edu/erik/� including ‘Intangible Assets and Growth Accounting: Evidence from Computer Investments’ (Paper 136), ‘Intangible Assets: Computers and Organizational Capital’ (Paper 138) and ‘Computing Productivity: Firm-Level Evidence’ (Paper 139). See also Denis Protti writing for the NHS at � HYPERLINK "http://www.connectingforhealth.nhs.uk/worldview/" ��http://www.connectingforhealth.nhs.uk/worldview/�


� Report of the Inquiry into the London Ambulance Service, SW Thames RHA, at http://www.cs.ucl.ac.uk/staff/A.Finkelstein/las.html


� Informationsgesellschaft Deutschland 2006; see � HYPERLINK "http://www.bmbf.de/pub/aktionsprogramm_informationsgesellschaft_2006.pdf" ��http://www.bmbf.de/pub/aktionsprogramm_informationsgesellschaft_2006.pdf�


� The Carelink web pages are at http://www.carelink.se/


� This is an early application on their health network Sjunet. See for example ‘E-communication reduces the distance between the health care sector and the pharmacies’, at http://www.cbb.ki.se/fmb/lecturesHT03/Sjunetapplications.pdf 


� See for example SC Schoenbaum, AMJ Audet,  K David, ‘Obtaining Better Value from Health Care: the Roles of the US Government’,Health Affairs Nov/Dec 2003 pp 183—190, at http://www.healthaffairs.org/CMWF/Schoenbaum.pdf; Samuel Baker, ‘US National Health Spending, 2002’, at � HYPERLINK "http://hspm.sph.sc.edu/Courses/Econ/Classes/nhe00/" ��http://hspm.sph.sc.edu/Courses/Econ/Classes/nhe00/�; and SH Long, MS Marquis , `Toward a Global Budget for the U.S. Health System: Implementation Issues and Information Needs’, Rand Corporation, at http://www.rand.org/publications/IP/IP143


� Use of Computerized Clinical Support Systems in Medical Settings: United States, 2001–03, CW Burt, Advance Data no 353 (Mar 15 2005), US National Center for Health Statistics


� ‘Revolutionizing Health Care Through Information Technology', at � HYPERLINK "http://www.itrd.gov/pitac/meetings/2004/20040617/20040615_hit.pdf" ��http://www.itrd.gov/pitac/meetings/2004/20040617/20040615_hit.pdf�


� See � HYPERLINK "http://www.dhhs.gov/healthit/" ��http://www.dhhs.gov/healthit/�


� The Collaborative Response to the ONCHIT Request for Information, at http://www.connectingforhealth.org/resources/collaborative_response/collaborative_response.pdf


�The HIPAA rules allow most of the controversial secondary uses of health data, but restrict fundraising. So far, the only systematic attempt to survey the effects of the privacy rule appears to be: ‘Findings and Recommendations on the Impact of the Privacy Rule on Fundraising’, National Committee on Vital and Health Statistics, at http://www.ncvhs.hhs.gov






8

