


The best method for forecasting data used in our study was
averaging (smoothing) using a four-year training period, and
potential exists for the model to be implemented in other fa-
cilities.  Sensitivity analysis showed that smoothing techniques
worked best with as much historical data as possible, but re-
gression was best with the most recent data.  

When compared to existing prediction models at one of the
hospitals, the new techniques shave Mean Absolute Percent-
age Error of daily admission predictions from 20% to 11%.
Based on a mean admission rate of 50 admissions per day,
this improvement in forecasting performance corresponds to
±5 beds.  When a new ED wing opened in the catchment area,
the error from existing predictions worsened to 30%, whilst
error from the new models was 11.8%.  This improvement in
forecasting performance corresponds to ±9 beds.

The admissions and presentations predictive modelling has
been implemented as a standalone software application.  The
program has been designed to run in an unsupervised man-
ner, where forecasts for admissions and presentations are re-
freshed every hour.  It is also possible to run the program once
or repeatedly for a specific date.  Initially this choice is deter-
mined from the welcome screen, along with the confidence
limits to adopt for prediction intervals.  The project has also re-
sulted in the development of a User Experience Base via de-
tailed consultation with ED and bed management planning staff
to identify user expectations and functional requirements for
a prediction tool.  

Conclusion

As a result of this study, it can be concluded that accurate fore-
casting tools are important aids to many areas of hospital man-
agement, including elective surgery scheduling, bed manage-
ment, and staff resourcing.  We have produced a tool that can
predict ED admissions and thus allow appropriate allocation of
in-patient beds and operating theatres.  With regular feed of
site specific retrospective data, this tool should have consid-
erable utility for acute facility bed management and health serv-
ice planning.

The project team have identified an extension of this project
to formally evaluate the impact of the prediction tool in these
areas.  Such evaluation is essential to quantify the potential
benefits of the model such as reduced ambulance bypass oc-
currences and elective surgery cancellations.  Future research
into this aspect has recently commenced.
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32

Figure 3. Box-plots of hourly admissions; 
Top: 08:00hrs, Bottom: 17:00hrs

Figure 4. Daily and Monthly Trends in Presentations (Left) and Admissions (Right) at the urban 
hospital emergency department: July 2002 – June 2007
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Nanotechnology concentrates on the ma-
nipulation and fabrication of materials in
a bottom-up approach. Using principles
often mimicking the processes of nature,
we are gradually becoming capable of
building highly organised molecules, that
have very specific properties. The fasci-
nating side of nanotechnology is that it
integrates physics, biology and chemistry
and needs open minds by researchers
and technology developers in this field. 
Using the principle of DNA copying in a
cell to develop quick calculations is not a
straightforward application, but is prov-
ing to be very efficient for IT. 

Since nanotechnology involves bottom-
up fabrication, hopes are also there that
sustainable and clean production process-
es can finally be developed without pro-
ducing waste.

Market expectations

Analysts estimate that the European
market for nano-based products is cur-
rently around € 2.5 billion but could rise
to hundreds of billions of Euros by 2015
and one trillion in a few years thereafter.
Lux Research reports that corporations
spent 3.8 billion dollars globally on nan-
otechnology research and development
in 2004. Approximately 900 million dol-
lars in venture capital has gone to nan-
otechnology companies since 1999, with
386 million dollars invested in 2003. Fur-
thermore, Lux predicts that by 2014,
nanotechnology will be associated with

15 % of all manufactured goods, rough-
ly worth 2.6 trillion dollars. Products in-
corporating emerging nanotechnologies
would constitute 920 billion dollars in
value added, accounting for 2% of glob-
al gross domestic product. Manufactur-
ing, incorporating nanotechnology, will
be responsible for 10 million jobs world-
wide, comprising 11% of  total manu-
facturing jobs.

However there is also considerable de-
bate about nanotechnology, as is (and
should be) the case occur for every new
technology. The complicating fact is that
nanotechnology is not a single technolo-
gy such as biotech, or silencing RNA.

Nanotechnology is a foundational tech-
nology which in turn enables develop-
ments in many sectors and industries. 
When are we to expect effects or break-
throughs on Health Care?

Nanotechnology and healthcare: 
opportunities

Personalized medicine is key to all per-
spectives about the future of health care
and many developments in science and
industry are seeking to make this hap-
pen. The vision here is that a personal di-
agnosis can be complemented with a per-
sonalised treatment using customised
minimal invasive surgery or medication

NANOTECHNOLOGIES 
AND HEALTHCARE
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Recent years have witnessed unprecedented growth of research and applications in the area of Nanoscience
and Nanotechnology. There is increasing optimism that nanotechnology, as applied to medicine, will bring
significant advances in the diagnosis and treatment of disease. Anticipated applications in medicine include
drug delivery, diagnostics, cell therapy and production of biocompatible materials. Examples and visions
make up of front pages of scientific top journals. But when will we be able to master its potential and the risks
involved, so that the patient can start to profit?

Given the huge volumes of data that will be
generated by nanomedicine, and require real-
time capture, access, management and inter-
pretation, it is inevitable that healthcare IT will
be closely involved in the making of such a vi-
sion real.

In healthcare IT, the first significant impact of
nanotechnology is likely to be in the area of
medical diagnostics and Laboratory Informa-
tion Management Systems. 

Diagnosis is today still a lengthy and complicat-
ed business, with tests having to be scheduled
and conducted, and samples then having to be
sent for analysis, after which results can take

days or even weeks to reach. Nanotechnology is
accelerating the entire process, and enabling more
precise diagnosis, via what has come to be known
as a ‘lab-on-a-chip’ – a small, handheld device
which not only requires tiny sample but permits
near-immediate processing and analysis.

Nano-sized probes and biosensors will contin-
ue to enhance the speed of in vitro diagnostic
testing. Nanoparticle formulations of iron ox-
ides and specialty polymers will, on their part,
broaden in vivo imaging capabilities by enabling
the far-earlier detection of genetic anomalies,
tumours and a whole spectrum of disease
states, using lower and more effective doses
of diagnostic compounds. 

Healthcare IT and nanotechnology
ANALYSIS
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targeted and tailored to the specific
needs of a particular patient. This vision
will clearly have a considerably impact
on the development of health care, its
costs and on insurance models. 

Nanomedicine is the term that is being
used to describe the field that is gener-
ated by interaction of nanotechnologies
and a vast range of medical and diagnos-
tic fields (see Table 1). 

Regenerative medicine

Regenerative medicine involves smart
biomaterials on the one hand, and on the
other nanotechnology enabling cell-based
therapies and tissue growth. The immi-
nent growth of this field is explained by
the need for “repair and enhancement”
of cells and tissue in a rapidly aging pop-
ulation. With the emergence of stem cell
therapy a decade ago, this field is expect-
ed to grow into a more mature phase
where rapid and customized production
is likely to be commonplace within a
decade from now.

Biosensors

Biosensors is another field that is rap-
idly changing due to inputs from nan-
otechnology sensors and has relevance
for several other major areas such as
in vivo and in vitro diagnostics. At the
moment nanotechnology has an enor-
mous effect on the speed and speci-
ficity of determinations of biomarkers
in body fluids. 

Although initial progress has been made
in the genomics area using PCR and mi-
croarray-technology, it is expected that in
the years to come, the analysis of proteins
(proteomics) will receive an enormous
boost. Proteomics and genomics will then
be equal and complimentary tools to de-
tect the risk for and status of biological ad-
verse effects, which lead to diseases.

Drug delivery

Drug delivery using smart materials and
nanoparticles is a research area that may
help to restore the continuously decreas-

ing output of new drugs
by pharmaceutical com-
panies, and help to im-
prove the efficacy of ex-
isting drugs and revitalize
drop-out drugs since lo-
cal delivery may elimi-
nate earlier systemic
side effects. 

Smart drugs, that consist of assemblies
of carrying agents (nanoparticles), imag-
ing devices and drugs are being devel-
oped to target affected tissues and at the
same time monitor the process.

Magnetic nanoparticles: iron oxide
becoming a useful tool.

To date, most interest in the clinical use
of magnetic nanoparticles has focused
on iron oxide. This is because of the
chemical stability, biological compatibili-
ty, and relative ease of manufacture of
magnetite (Fe3O4) and maghemite (_-
Fe2O3) nanoparticles. 

The in vivo use of magnetic nanoparticles
is attracting considerable interest as a
means of delivering personalized medi-
cine. Biocompatible nanoparticles that can
be drawn toward a magnet are being in-
vestigated as site-specific drug delivery
agents. Polymers or silica-shells filled with
iron oxide and a drug have been made by
and tested in animal tumour models to
show increased efficacy and less side-ef-
fects (review: Borm & Muller-Schulte,
2006). In addition, paramagnetic iron ox-
ide nanoparticles can be heated in an al-
ternating magnetic field, and in this way
be used to create local hyperthermia. This
is being applied to treat brain tumours that
are not operable, and this application is on-
going in clinical trails (Maier-Hauff, 2007).

Combinations of iron-oxides have already
been approved for clinical use as MRI con-
trast agents. MRI agents work by altering
the relaxation rates of water protons that
are trying to realign with a static magnet-
ic field following the application of radio fre-
quency (RF) pulses. Iron oxide-based con-
trast agents affect transverse relaxation
times, or what is known as T2 decay. 

This leads to ‘negative contrast’, or dark
spots, on T2-weighted MR images. The
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Expected developments

Lowering detection limits for 
biomarkers in proteomics.

Biocompatible coatings and implants

Improvements of instruments,
devices and sensors

Combination with cell therapy:
Nanostructures as basis for in situ
cell growth.

Miniaturisation of biomarker
detection.

Drug delivery with nanocarriers

Nanostructures for cell growth and
implant prototyping.

Assemblies of multifunctional
structures with imaging, targeting
and drug-release .
Intelligent Biomaterials

Interval

now-2015

2015-2020

2020-2030

Application

In vitro diagnostics 
Point of Care systems

Implants (hip)

Sensors, minimal invasive surgery

Regenerative medicine  
(heart, bone marrow)

Non-invasive in-vivo diagnostics

Point of Care diagnose
(Cancer, HIV, diabetes)

Continuous monitoring and repair of 
biological function.

Smart medicines
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Table 1. Future perspectives on impact of nanotechnology on Health care by the 
convergence of nanotechnologies and life sciences.

“Nanotechnology is a foundational tech-
nology which in turn enables develop-
ments in many sectors and industries. 
When are we to expect effects or break-
throughs on Health Care?”
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agents tend to be termed super-paramag-
netic iron oxides (SPIO) if individual parti-
cles are larger than 50 nm and called ul-
tra-small (USPIO) when particles are
smaller then 50 nm. This application is

mainly used to enhance contrast in inflam-
matory regions or regions characterized
by leaky vessels, such as in tumours. A
new application is passive imaging of med-
ical devices in MRI by marking devices on

the surface with a coating containing iron
oxide nanoparticles.

However, its clear that one size does not
necessarily fit all. Realizing the clinical po-

tential of these novel
nanocarriers means
finding the correct mag-
netic nanoparticle and
its properties for each
particular application.
This means that the ex-
act functional demands
needs to be disentan-
gled into the needed
physicochemical prop-
erties and coupled to a
biological behaviour
that allows these things
to happen. 

Despite the tremen-
dous amount of work
the only registered ap-
plications of iron oxide
particles are (U)SPIO as

contrast agents. Of course there is also
the ex-vivo application of iron oxide in
magnetic beads that are used in diagnos-
tic platforms for rapid and automated de-
termination of biomarkers.

A classical dilemma

The flood of consumer nano products tells
us that nanoproducts are already on the
market without a life cycle analysis or suf-
ficient toxicity testing. What emerges  is
that for implementation for engineered
nanoparticles in healthcare, a risk-benefit
evaluation is needed per individual mate-
rial and application. At the moment there
is incomplete information on the risk side
and we may discover the same occurs on
the benefit side of the equation as well.
This is typically the dilemma for many ap-
plications of nanoparticles. It appears that
we do not have a full understanding or ap-
preciation of the longer term implications
or toxic effects of free, as opposed to fixed
or biodegradable, nanoparticles. 

Nanotechnologies therefore pose a clas-
sical dilemma for modern society: use its
potential and go full speed ahead or per-
form the necessary risk assessment and
technology assessments before stepping
into this. Application in the field of health
care is the ultimate challenge but has al-
ready started and will move from care-
fully controlled conditions such as con-
trast agents to more day to day products
and applications.

Like biotechnology, there have been concerns
about nanomedicine in some quarters, espe-
cially with regard to safety and privacy. So
far, most such concerns have been raised by
NGOs and technology watchdogs rather than
the general public, which remains sanguine
about its prospects. An exception is the
Netherlands, where the Health Council has
highlighted the need for rules and laws on pri-
vacy, the doctor-patient relationship and the
possibility of a widening gap between diag-
nostics and access to therapy (Betekenis van
Nanotechnologies voor de Gezondheid. No.
2006/06, Health Council of the Netherlands).

And yet, nanomedicine is hardly an everyday
word. Nor, it seems, is nanotechnology. Var-
ious surveys (e.g. by the EU’s Eurobarometer)
show about half of the general public had not
heard about nanotechnology. 

The European Commission has published a
Recommendation for a Code of Conduct on
responsible nano-research [C(2008) 424 final,
dated February 7, 2008]. This urges research
labs, companies, government bodies and
NGOs to make a ‘public consultation on
nanosciences’. One of its key planks is that
“researchers and research organisations
should remain accountable for the social, en-
vironmental and human health impacts” which
their research “may impose on present and
future generations.”

Some of the other points urged by the Rec-
ommendation for nanotechnology research
include the following:

Ó Comprehensibility to the public. 
Ó Safe, ethical and contributing to 

sustainable development. 

Ó Anticipating potential environmental,  
health and safety impacts. 

Ó Conforming to best scientific 
standards, including Good Laboratory    
Practices (GLP). 

Ó Encouraging creativity, innovation 
and growth.

Led by Britain’s Royal Society, Europe’s pri-
vate sector has also been developing a Re-
sponsible Nanocode of good practices, which
would establish guiding principles rather than
strict rules.

In the United States, chemicals giant DuPont
and the Environmental Defense Fund (EDF)
have jointly published a Nano Risk Framework
in 2007, which seeks to identify and evaluate
potential risks of nanomaterials throughout
the product cycle.

Concerns about nanomedicine
ANALYSIS
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“Analysts estimate that the European
market for nano-based products is
currently around € 2.5 billion but could
rise to hundreds of billions of Euros by
2015 and one trillion in a few years
thereafter...

“Manufacturing, incorporating nan-
otechnology, will be responsible for
10 million jobs worldwide, comprising
11% of  total manufacturing jobs.”
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HIPAA and IBM’s Health Superhighways

Large Indian hospital groups such as Apol-
lo are playing a key role in terms of bring-
ing HIPAA-compliant EMRs and interop-
erability to India. 

Apollo, whose 45-strong hospital network
is soon set to grow to 60 (beyond India,
in the Middle East and Africa), is a test-
bed for pilot projects by IBM for a global-
ly-directed ‘Healthcare Superhighway’.
The Apollo group’s IT spend, at 4.5% of
the operational budget, is higher than
many hospitals in Europe. 

The importance of such a phenomenon is
clear. As the US Health Information and
Technology Policy Lab notes: “With a ma-
turing private healthcare sector (driven to
no small extent by the new middle class
and medical tourism – see box), the private
hospital chains have become the primary
consumers and financiers” of healthcare IT
in India. “The aggressive IT sector in India
is slowly managing to move large govern-
ment hospitals”, too, towards this, the Lab
concludes. Given India’s size, when this
happens, the knock-on effects on health-
care IT will be significant – and global.

International health technology 
firms in India

International firms have been locked into
Indian healthcare IT for several years. Af-
ter the recent downturn, the sleight-of-hand
previously used to befuddle opponents of
outsourcing has also been dropped. In
March, IBM (seeking federal government
stimulus funds) was criticised for shifting

5,000 jobs to India – not to ‘India and Chi-
na’ – a source of much confusion in the
past, given that any of the larger Indian IT
companies had bigger revenues than Chi-
na’s entire offshore IT industry.

Indeed, as far back as March 2006, Matt
Porta, head of the Global Business Solu-
tion Program at IBM named its Bangalore,
India, center as the “global hub” for the
“management and creation of replicable
components” for its SOA service-orient-
ed architecture across 17 industries, in-
cluding healthcare.

Philips: Every product has a 
Bangalore flavoring

Dr. Bob Hoekstra, the CEO of Philips Inno-
vation Campus until 2006, says that every
product having software in it “has a con-
tribution from the Bangalore campus”. In-
deed, one of Philips’ first contributions from
India was a series of healthcare products
launched in 1997, including a radiology in-
formation system and software-based di-
agnostic radiology equipment.

Philips has since partnered with Apollo
Hospitals (mentioned above) as well as
the Indian Space Research Organisation
to establish its first telemedicine project
in the State of Tamil Nadu. In a now-famil-
iar pattern, Philips is transferring the
methodology from the Indian project to
China, according to K. Ramachandran,
Managing Director of Philips India.

Siemens: From MagicView to biometrics

Siemens is also an old India hand. In 1998,
the MagicView telemedicine system was

launched out of India. More recently, one
of the thrust areas of its secretive Pune
campus is on biometrics.

GE Healthcare: India hosts its 
biggest engineering lab

GE Healthcare has had a long-running joint
venture with Indian IT giant Wipro. How-
ever, in 2002, the Indian firm took 100%
control – most notably of all intellectual
property in their HIRepS Hospital Informa-
tion System package. 

Meanwhile, GE’s Indian activities have
turned towards design, and more. In Feb-
ruary 2009, GE Healthcare reported it was
considering acquisitions of Indian compa-
nies to add technologies to its portfolio,
and a month later announced a trebling of
its Indian R&D facilities at Bangalore. In-
cluded here is a $25-million ‘simulated
hospital’ to testbed medical innovations
for both local and global markets. During
a visit to Bangalore, John Dineen, Presi-
dent and CEO of GE Healthcare said that
the Indian lab was “the biggest engineer-
ing lab for GE Healthcare, and the first of
its kind in the world today.”

TietoEnator and iSoft

In Europe, the best evidence of the scale
of India’s looming healthcare IT presence
is illustrated by two cases.

Nordic IT major TietoEnator’s flagship hos-
pital information system, iMedOne, was
developed in India. The 5th generation,
EPR-ready product has already been im-
plemented at over 200 hospitals in Europe
(especially Germany, Scandinavia and the

The Indian healthcare system, like India itself, straddles the 19th and 21st centuries. But while the coun-
try’s 19th century face of slums and poverty is better known, the 21st century end is quietly readying itself
to gain a major presence on the global healthcare IT scene.
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Netherlands) and offers full mobile de-
vice interfacing and functionalities.

More strikingly, the troubled British NHS
modernization program (centered on the
iSoft Lorenzo e-Health solution) is also
turning to India – as we have predicted
at Healthcare IT Management two years
ago. In September 2008, the Managing
Director of iSoft announced: “The en-
tire (Lorenzo) solution … is being devel-
oped and rolled out from the India de-
velopment centre.” The announcement
followed a 50% ramp-up in iSoft’s India
headcount to almost 2,000, in less than
one year.

Indian IT and the healthcare 
value chain: new niches

The US Health Information and Technol-
ogy Policy Lab (see above) notes that
India’s key asset in terms of healthcare
technology is its ambitious IT industry.
With revenues of over 150 billion Euros
in just the past three years, its size is
now hard to ignore. According to some
estimates, Indian BPO services in health-
care alone will bring in revenues of about
5 billion Euros this year.

Knowledge process outsourcing 
in healthcare

Players in the Indian IT industry range
from behemoths like Infosys, Wipro and
Tata Consultancy (a key player in the
multi-billion pound revamp of Britain’s
National Health Service) to small, spe-
cialized and highly-competitive Indian
start-ups –at the top of the value chain. 
One good example of the latter is mar-
ketRx, which employs just 25 people,
a majority with degrees from India’s elite
Indian Institutes of Technology and In-
dian Institutes of Management. Fund-
ed by US venture capital firm West-
bridge, marketRx focuses on KPO (or
knowledge process outsourcing) for
pharmaceutical firms in the US. Its
clients include Johnson & Johnson, Bris-
tol Myers Squibb, GlaxoSmithKline and
Eli Lilly.

Another example is Strand Lifesciences,
a designer of scientific software for the
mining of biological data and literature,
whose client roster includes Agilent and
numerous other biotechnology majors.

In spite of its impressive pace of de-
velopment, the bulk of the Indian
healthcare system consists of poor-
ly-equipped general hospitals,
owned by the government, and con-
centrated in cities and larger towns.

Rural India – home to over 70% of its
1 billion population – has even more
rudimentary healthcare facilities, with
many areas devoid of even basic pri-
mary care or doctors. None of this is
a surprise. According to the Human
Development Report, public health
expenditure as a percentage of GDP
is 1.3% in India (compared to overall
health spending at 5.3% GDP).

Supercomputers and satellites

The Indian government sees the
only way to leapfrog such massive
challenges by harnessing IT and
leading-edge communications tech-
nologies. Within the next year, India
will launch the world’s first satellite
dedicated exclusively to e-Health.
The two-plus tonne HealthSat satel-
lite, with more than 20 transpon-
ders, has a precedent in EDUSAT, a
similar Indian satellite which now
links over 50,000 schools across In-
dia for distance education. 

For mass-scale use, the Indian gov-
ernment has developed two inte-
grated telemedicine systems: San-
jeevani and Mercury, the latter rolled
out at the Centre for Development
of Advanced Computing (known in
the IT world for its PARAM Padma
teraflop-class supercomputers). In-
deed, the PARAM provides the hub
of one of the oldest and most prom-
ising e-Health projects (by the gov-
ernment of the Indian State of
Andhra Pradesh), through about
6,000 kiosks across the State.

A variety of other rural e-Health
projects have already taken off.
Some are government-inspired
(such as e-Swasthya, a smartcard-
based project in one of India’s poor-

est States, Bihar). There also are
some pioneering joint State-private
sector e-Health projects.

However, the majority of e-Health
projects are in the private sector
(Apollo Hospitals alone has over 50
across several States). It is on
these that the government counts
to address the huge challenges of
delivering basic services for the
hundreds of millions in rural areas.
Many such initiatives go back al-
most a decade.

An e-opthalmology outreach proj-
ect at the LV Prasad Eye Institute
was hailed as far back as 2001 by
a group of scholars from Harvard
Medical School and Dana Farber
Cancer Institute as a model of “ex-
cellence, efficiency and equity”. It
bills at a ratio of 1:1 non-paying to
paying patients. 

These efforts have continued to
grow (as the US Health Information
and Technology Policy Lab notes),
but there is a long way to go in ad-
dressing India’s healthcare problems. 

In spite of the hundreds of thou-
sands of patients treated at the
Prasad Institute (and some pioneer-
ing efforts in stem-cell applications
against blindness), India has more
than 37 million blind people, equal
to the population of Spain.

India to Africa

While much of the world’s atten-
tion is focused on the Chinese pres-
ence in Africa, India’s billion dollar
PanAfrica E-network project has
been described by Infoworld as
“Africa's biggest ICT project ever.”
Much of this is centered on e-
Health, with hundreds of thousands
of teleconsultations already imple-
mented. Some transponders in
HealthSat, the Indian e-Health satel-
lite, are to be dedicated exclusive-
ly to Africa.

India’s 19th century challenges
and 21st century solutionsÓ
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Clinical trials

Like marketRx, the high-value (and in the
West, increasingly cost-sensitive) health-
care business is seen as a priority oppor-
tunity for Indian business process out-
sourcing (BPO) firms. 

Other areas include clinical trials, where
a good example is Siro Clinpharm, India’s
largest fully integrated clinical trials organ-
ization. Siro has made a string of acquisi-
tions in Europe, with its ambitions part-
funded by Europe’s largest VC firm, 3i.
Even after the downturn, 3i has identified
India and tech-intensive areas of Indian
healthcare, among its highest priorities.

Medical device design

The BPO arms of the bigger Indian IT cor-
porations, too, have begun targeting
healthcare explicitly. India’s HCL Technolo-
gies is the first Indian company to have
an ISO 13485 certification for design and
development of Class I, II and III medical
devices, alongside an FDA-standard QMS,
compliant to ISO 14971 for risk manage-
ment. One of its most ambitious projects,
however, is CrosSView, a framework
based Computer Systems Validation (CSV)
methodology for the development of ro-
bust healthcare IT applications.

Made in India, implemented in the US, 
may shake-up e-Health world

Several Indian firms have focused on
niche technologies, especially those which
adapt Western state-of-the-art technolo-
gies to rural India and to the challenges
of the wider developing world (see at-
tached boxes). 

Of more concern to Europe would be the
choice by some Indian firms to test-bed
health sector applications in India and sell
them to the US (an early case here was
the WebMD portal, via its Indian-devel-
oped predecessor Healtheon). Michael
Nerlich, President of the International So-
ciety for Telemedicine and eHealth, not-
ed in March 2007 that low-cost, Indian-
designed e-Health products could
transform the future of the industry.

One example here is TeleVital, which
claims to be the only one offering “inte-
grated Electronic Patient/Medical Records
and real-time telemedicine software mod-

ules with unique auto-recognition and con-
figuration architecture that enables plug-
n-play for a wide variety of medical de-
vices from different manufacturers.”
Televital’s founders include some major
Indian-American names from Silicon Val-
ley. The company’s clients range from a
remote NASA-sponsored anesthesia mon-
itoring program at the University of Vir-
ginia, through mobile vital signs monitor-
ing in ambulances in Japan to a host of
customers in India, most notably the In-

dian Army. Recently, the company has be-
gun a major rollout at Indian village e-
Health centers.

Such an Indo-US business model also ap-
pears elsewhere, for example Voxiva,
whose flagship US products include the
mHealth solution for hospitals, payers and
pharmacies, as well as HealthNet, for
managing large health delivery programs
via a scalable and secure real-time Health
Management Information System (HMIS).
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In today’s India, hundreds of gleam-
ing private hospitals, equipped with
state-of-the art technologies and
manned by top physicians, cater to
affluent Indians and tens of thousands
of so-called ‘medical tourists’, many
of them British and Americans -  faced
with growing waiting lists back home.
Consultants McKinsey & Co. estimate
medical tourism in India as a 2 billion
dollar business by 2012.  

The first serious awareness of India’s
medical tourism phenomenon dates
back to 2003. In July that year,
Britain’s ‘Financial Times’ reported that
an Indian hospital in Chennai “suc-
cessfully conducted a complex heart
operation on an 87-year-old American
at a reported cost of $8,000,” inclu-
sive of airfare and a month's stay in
hospital; the patient claimed that a
less complex operation in America
had earlier cost him $40,000. More
publicity was given to a double knee-
replacement operation in October the
same year, on a Scotsman who
sought to avoid a prolonged (two-year)
wait for treatment on the
NHS, and instead went to
a hospital in another Indi-
an city Ahmedabad. 

The wave has not abated.
In March 2009, CNN’s
Medical Producer Danielle
Dellorto covered the case
of Sandra Giustina, an
American whose heart

condition made her a “walking time
bomb”. She chose to get treatment
at Max, one of the smaller Indian hos-
pital groups. As the report described: 

“Walk through a patient wing at Max
Hospital in New Delhi on any given
day and you're likely to see people
from around the world. In one visit,
CNN met patients from the United
Kingdom, Nigeria, Jordan, Afghan -
istan and the United States.” While
the quality of Indian physicians is
well-known, especially to Americans,
what is being increasingly recog-
nized is the quality of equipment. As
CNN described it: “the operating
rooms (at Max are) similar to those
in many U.S. hospitals. If fact, Max's
neurosurgery room had an inter-op-
erative MRI scanner, which is tech-
nology hardly seen at hospitals in the
United States.”

US health insurers Blue Cross and
Blue Shield insure patients treated at
leading Indian hospitals, as does
Britain’s BUPA.

Medical Tourism in India

Costs:
US India

Bone-marrow transplant $200,000      $20,000 
Liver transplant $200,000      $60,000 
Orthopedic surgery $20,000       $5,000 
Cardiac surgery $20,000 $6,000

Source: Patient outsourcing - No stopping this one, 
Asia Times, March 17, 2004.

Ó
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The Italian National Health Service (INHS)
was established in 1978 to grant universal
access to a uniform level of care through-
out Italy, financed by general taxation.

The INHS provides universal coverage and
free health care at point of delivery to all
Italian and European Union citizens. In
spite of this, there are considerable varia-
tions in coverage and service quality
between the richer and better covered
regions of the north and the poorer ones
in the south.

Key actors

The key operational actors consist of 21
Regional Health Authorities (RHAs) and
approximately 200 Local Health Authorities
(LHAs) which serve geographical zones
with mean populations of about 300,000.
Together, they are responsible for ensur-
ing the delivery of healthcare services by
means of public and private accredited
hospitals and other facilities.

Reforms shake up roles 
and responsibilities

In Italy, a major reform of the Constitution
(Constitutional Law number 3 of October
18th, 2001) radically modified the roles and
responsibilities of the State and the Regions. 

At the national level, authorities are respon-
sible for ensuring that the general objec-
tives and principles of the health care sys-
tem are met, including definition of the
basic benefits package (‘livelli essenziali di

assistenza’ or LEA, which must be uni-
formly provided throughout the country).
The traditional welfare state maxims of uni-
versal coverage, dignity and equity have in
recent decades been joined by principles
of effectiveness and cost-effectiveness.

The Regions now have law making pow-
ers on health protection, within the frame-
work of fundamental principles defined by
the State. All Regional Authorities have a
considerable degree of powers to legis-
late on a regional basis and freely allocate
funds received from the central govern-
ment, in particular for healthcare delivery.
Major policy decisions are however agreed
by an inter-institutional ‘State-Regions
Conference’, which is constituted by rep-
resentatives of national Ministries and the
Regional Authorities.

Full spectrum coverage

Healthcare services cover the whole spec-
trum of, from visits to family doctors and
specialists to in-patient treatment (tests,
medication and surgery) and post-opera-
tive rehabilitation as well as ambulatory
care and outpatient treatment.

The INHS also pays for part or all, of the
cost of drugs and medicines. Emergency
health provision is available to all residents
(as well as visitors). 

Tariffs, reimbursement and insurance 

Hospitals are reimbursed by the INHS
according to a national diagnosis-related

group (DRG)-like system. National-level tar-
iffs cover the cost of public hospital admis-
sions throughout the country. The RHAs
can add further tariffs for specific activi-
ties (such as psychiatric services) which
are not covered by national tariffs. 

Private hospitals are reimbursed to the
same DRG-specified level, and additional
costs borne by patients – through private
insurance schemes.

Many Italians and foreigners opt to take
out private health insurance in addition to
the basic State cover. Among other bene-
fits, private insurance provides freedom in
choice of family doctors and/or specialists
and the right to be treated in private hos-
pitals. In many cases, private facilities
reduce the waiting time for a specialist
appointment or a surgical intervention.
They also offer more freedom in visitation
rights and standards of accommodation. 
However, the quality of medical care in
State and private hospitals are roughly
similar (surgeons typically work for both
the State and private sectors).

Mixed private-public models 
– a beginning ?

Certain Regional Health Authorities have
reached agreements with private hospi-
tals allowing patients to be treated under
the INHS. This has shortened waiting lists
at public hospitals, but lengthened them
at private facilities. In addition, a court deci-
sion sometime ago ruled that patients
whose life was endangered because of
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waiting lists could seek treatment at a pri-
vate hospital without having to obtain
advance permission from the Regional
Health Authority, and still be covered for
costs by the INHS.

Sources and composition 
of healthcare financing

The financing of healthcare in Italy is mixed.
The country has one of Europe’s highest
rates of private, out-of-pocket healthcare
spending (about 25% of total). According
to some estimates, almost 35% of  Italians
access private care in one form or another.
Although one of the principal goals behind
the establishment of the INHS in 1978 was
to quickly move toward a national tax-

based system, social health insurance con-
tributions still represented more than 50%
of total public financing for another two and
a half decades. In 1998, social contributions
were replaced by a regional business tax;
this is supplemented with a national grant
financed by revenues from value-added tax
(VAT) collections to ensure sufficient re -
sources for each region.

Co-payments

Out-of-pocket/private payments include co-
payments for diagnostic procedures, med-
icines and ambulatory specialist consulta-
tions. Users have to pay costs of outpatient
care up to a 36 Euro ceiling since 2000. Co-
payments for drugs and ambulatory serv-
ices have a restricted role, accounting for
a 4.8% peak of total INHS revenues in
1996, and then declining to below 3% in
2002 after co-payments for prescription
drugs were abolished.

Patients however continue to need to
make out-of-pocket payments for non-pre-
scription medicines and directly purchase
private health care. An estimated 15% of
the population has complementary private
health insurance. This is either individually
subscribed or offered by employers. About
two out of three health insurance compa-
nies are for-profit while one third are non-
profit organisations.

Private insurance still loosely coupled

In contrast to EU countries, such as
Belgium, Germany and France, Italy’s pri-
vate insurance sector is very loosely inte-
grated to the public sector. As a result, pri-
vate insurers tend to mainly substitute for
INHS services rather than complement
them. 

The most frequently used private health
services covered by for-profit health insur-
ance are diagnostic and outpatient visits,
but their share in reimbursed monies is
small. By contrast, in-patient surgical care
accounts for only a fifth of demand but
over two-thirds of total reimbursement.

The second best healthcare system 
in the world: WHO

Overall, the Italian healthcare system is one
of continuing transition. In spite of occa-

sionally severe criticism, not least from
within the country, the World Health
Organisation ranked the country as having
the world’s second best healthcare system,
after France. (The World Health Report
2000). Organisation ranked the country as
having the world’s second best healthcare
system, after France. (The World Health
Report 2000).
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COUNTRY FOCUS: ITALY

Source: OECD, Eurobarometer, WHO, Istituto

Superiore di Sanita (Rome), Nielsen and

International Telecommunications Union 

(for Internet statistics).

Population (million)
Live births/1,000 pop
Deaths/1,000 pop.
Male Life expectancy (years)
Female Life expectancy (years)
GDP (billion EUR)

Total healthcare 
expenditure (% GDP)
Total healthcare expenditure
per capita (PPP USD)
% of healthcare system
financed by public funds

Number of CT scanners 
(per million inhabitants)
Number of MRIs 
(per million inhabitants)
Number of acute care 
hospital beds (per 1,000
inhabitants)
Length of stay 
(average in days)
Number of physicians 
(per 1,000 inhabitants)
Number of nurses 
(per 1,000 inhabitants)

Number of 
Internet users

Percentage of 
households with 
broadband access
Percentage of 
individuals using the 
Internet for interacting 
with public authorities

58.78
9.2
9.8
78
84
1,572.2

9.0%

2,623

76.4%

24

11.6

3.4

6.7

6.2

5.4

2006
2003
2000
2006
2006
2008

2006

2006

2004

2004

2004

2005

2006

2005

2004

Dec.
2008

June
2008

NA

DATE

28.26 million
(48.6% of 
population)
10.87 million
(18.7% of 
population)
NA

“The traditional 
welfare state 
maxims of universal
coverage, dignity
and equity have in
recent decades
been joined by 
principles of 
effectiveness and
cost-effectiveness.”
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From 1978, the Italian healthcare system
has been organised according to the Na-
tional Health Service model (Italian Na-
tional Health Service, or INHS). Coverage
is universal and, theoretically, uniform
throughout the country. In 2003, public
healthcare expenditure accounted for
75.1% of total healthcare expenditure.

The Italian healthcare system is tax-fund-
ed and most care is provided free of
charge at the point of service. 

Care is provided by government entities
- Local Health Units or LHUs and Inde-
pendent NHS Hospitals as well as pri-
vate hospitals and professionals that are
eligible for reimbursement when “ac-
credited” by the relevant Region. The
INHS has three tiers: the central govern-
ment at the top; 21 regional govern-
ments in between; and 180 LHUs and
95 IHs at the bottom. 

INHS staff (about 660,000 people, 1.1%
of the Italian population) are under na-
tional contracts; wages and salaries are
based on position and age. General
practitioners (about 55,000) are not
INHS employees, but provide primary
care and refer patients to higher levels
of care. 

From 1978 to 1992, the INHS was char-
acterised by centralised funding based on
past expenditures. 

In the 1990s, the INHS underwent major
reform introducing managerialism, decen-
tralisation to regions and quasi-markets. 

Under managerialism, many hospitals
were taken out of LHU control and estab-
lished as independent entities (IHs); gen-
eral managers replaced highly politicised
boards of trustees; LHUs and IHs were
given greater decision-making autonomy,
but were also required to meet higher
performance standards. 

Under decentralisation, regional govern-
ments achieved greater control over
LHUs and IHs, appointed their general
managers, provided them with guidelines,
and were expected to cover the deficits. 

Under this new arrangement, each re-
gion became a parent company with
LHUs and IHs as its subsidiaries. So
much so, that some claim Italy no longer
has one National Health Service but rather
21 regional ones. 

At present, a further decentralisation
process is under discussion, giving more
power to regions on health and requiring
that funding be collected at regional lev-
el, with an interregional/equalisation fund
to guarantee national equity on per capi-
ta funding.

Quasi-market mechanisms were expect-
ed to induce better performance by re-
quiring money to “follow patients”. As a
general rule, each LHU will reimburse oth-
er LHUs, IHs and accredited private
providers for care given to its residents.
Reimbursements are DRG based for hos-
pital discharges and fee-for-service for
outpatient services. 

Under this general framework, each re-
gion is free to design its own funding
arrangements. Italy’s regions have con-
sequently been experimenting with dif-
ferent organisational and funding models
to achieve an acceptable combination of
equity, efficiency, freedom of choice and
cost containment. 

The Italian hospital system

Hospitals have always played a central
role in the INHS. Table 1 shows the dif-
ferent types of hospitals operating in Italy
in terms of number, ownership and size.

In the last few years, health policy has
pursued a shift from hospital to ambula-

tory care, resulting in a sharp decrease
in the number of public hospitals (from
1,068 in 1995 to 732 in 2003) and public
acute beds (from about 300,000 in 1995
to 200,000 in 2003). In contrast, accred-
ited hospitals have remained stable
(about 530 hospitals and 50,000 beds),
probably because they focused on reha-
bilitation, long-stay and chronic disease
care traditionally. 

The current density of NHS beds is 4.8 for
1000 inhabitants (4.2 beds for acute care
and 0.6 for non-acute care).

Internal organisation

The head of each public healthcare organ-
isation (LHUs and IHs) is a General Man-
ager (GM) appointed by the region. He is
accountable for his performance and could
be dismissed, if deemed inadequate. 

The replacement of highly politicised
Boards of Trustees with a GM was one
of the most significant INHS reforms in
the 1990s, marking a sharp departure
from the traditional bureaucratic paradigm. 

This spoil system showed some
strengths but also weaknesses. In partic-
ular, regions were replacing their GMs
too frequently. Nationwide, the average
GM tenure was 3.2 years between 1996
and 2003. This seemed too short a peri-
od for effective management, especially
in view of the complexity of healthcare
organisations; the marked discontinuities
brought about by GM turnover in the ab-
sence of strong managerial systems and
market discipline; and the destabilising
effects of turnover expectations.

Traditionally, the organisational structure
of public hospitals was fragmented into
numerous small, independent depart-
ments (e.g. general medicine, nephrolo-
gy, gastroenterology). Numerous publica-
tions had recommended that these

ITALIAN HOSPITALS
AND THE NEW MANAGERIALISM
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1 Can you tell us something about PolaRis?

PolaRis is in its 4th generation, but its ori-
gins date back to the 1980s. Then, this
kind of tool was basically just a DOS
application for managing the procedures
of a single Radiology ward. In the middle
of the 1990s, PolaRis evolved to its 2nd
generation, when it became capable of
handling an entire Radiology Department.

In the 3rd generation stage, PolaRis was
already able to manage multi-site hospi-
tals and today, as I mentioned in its 4th
generation, it can manage wide area
installations and regional projects.

2 Who developed PolaRis?

An Italian company named EL.CO. locat-
ed in the Liguria Region (Savona). EL.CO
was a typical technical startup company,
co-founded by Marco Dotta and Guido
Bagnasco, and powered by a group of IT
high fliers.  

The company started as a consultancy team
in the mid-1980s but had the lucky chance
to enter the radiology business, thanks to
contacts with media contrast giant Bracco,
whose roots date back to Milan in the
1920s. Over the years since then, EL.CO.
have developed  a deep knowledge of this
very specific hospital service.  

3 What have been the principle drivers 
of the PolaRis lifecycle?

Over the years, EL.CO has been actively
listening to and collecting hints, com-
ments and suggestions from the doctors
using PolaRis. In this way, all new releas-
es of the product were built upon the
solid foundation of real-life experiences.

Since the first release, the major revi-
sions have involved the database, which

has been entirely reviewed
to optimize performance.
Today, it is based on Oracle
for new installations. 

A further important innova-
tion has been platform inde-
pendence, in order to be
free to work on several operating systems
such as Windows, Linux, and Solaris. A
consequence of this choice is the scala-
bility of the system, a “must” in wide-
area or regional scenarios. 

4 Can you explain some of the features 
in PolaRis today which are original?

Tangible features include user-oriented
work lists (each user can wholly config-
ure his own work list), the tracking of all
user actions and operations, the capabil-
ity of defining cost centers (which is
mainly used in a  multi-hospital scenario).

PolaRis is wholly compliant with local pri-
vacy and security rules about data manage-
ment, including encryption of all data com-
munication and audit level and user policy.

The PolaRis GUI has been designed to
improve and simplify the user’s work; it is
compliant with IHE framework and its
communication is based on HL7 and
DICOM protocols. It is fully integrated with
Carestream PACS, both as back- and front-
end. Moreover, it also offers the ability to
include key images in the report (multime-
dia structured report) and has specific mod-
ules for Nuclear Medicine, Obstetrician US,
Radiotherapy and Cardio NM.

5 Which of your users would provide 
the best case study for PolaRis?

Actually, each installation is a story on its
own, since our system has been adapt-
ed to specific, local needs. 

Among the most interesting installations
would be:

Policlinico Gemelli (the Pope’s hospital in
Rome), where there is a profound level
of integration between the RIS and the
Hospital Information System (HIS).

Lagosanto Hospital (where the RIS has
been integrated with the Regional Mam -
mography screening system) was the
pilot site for the multimedia structured
report project. 

Bergamo Hospital, where PolaRis is installed
with a hardware architecture composed of
2 load balancing servers plus a 3-node data-
base cluster (one at a distance of several
kilometers to provide disaster recovery) 

L’Aquila Hospital, where PolaRis is integrat-
ed with all GPs and pharmacies, and
allows examination requests to be made
to the hospital Radiology Department,
with results returned directly to the PCs
of the referring GPs. 

Corporate Presentation

For more information contact:
pieguido.conti@carestreamhealth.com

Marco Dotta,
co-founder of El.CO. notes:
“When I consider the future

evolution of PolaRis, I imagine
that RIS systems will increas-

ingly step out of the X-ray ward
and become a core component

of the most significant
Electronic Patient Record

(EPR) projects”.

Digital Signature Request.

In Italy, Carestream Health markets a third-party
RIS product named PolaRis, now in its 4th genera-
tion. Pierguido Conti, Business Development
Manager for Healthcare Information Systems 
at Carestream Health explains more.

Italian manufactured RIS for
Carestream Health
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departments merge into larger “divisions”
or “clinical directorates” to reach an ef-
fective compromise between specialisa-
tion and integration,  and create a team of
clinical managers interfacing the profes-
sionals with the GM. 

Managerialism reforms encouraged pub-
lic providers to follow this recommen-
dation. According to a survey in 2003,
clinical directorates had been introduced
by 92% of public providers and extend-
ed to all in-patient medical and surgical
units by 77%. Despite the introduction
of clinical directorates, the most impor-
tant level of responsibility centres still
corresponded to the traditional, frag-
mented departments. 

Financing

As mentioned, the reforms of the 1990s
significantly changed the funding system
for public and accredited providers, from
the traditional model based on past ex-
penditures to a model where LHUs were
financed on an adjusted capitation basis
and money followed patients when they
chose to receive care not from their own
LHU of residence but from IHs, accredit-
ed private providers or other LHUs. 

The purpose is to place healthcare or-
ganisations under further pressure to im-
prove efficiency and quality of care and
reduce waiting lists. The undesirable ef-
fect may lead to an excessive increase
in the volume of services provided to
LHU residents by other LHUs, IHs and

private providers, where “excessive”
means “unnecessary”.

Consequently, all the regions try to limit
this potential distortion by means of:

Ó differentiated fee schedules 
(according to the private or public   
nature of healthcare organisations 
and to their organisational 
complexity and case-mix);

Ó lump sum funding for activities  
where DRG based or fee for service 
funding is deemed unfeasible or 
inappropriate (e. g. funding 
emergency departments);

Ó expenditure ceilings and targets 
defined by the region for each single 
provider or negotiation of bilateral 
contracts between LHUs and 
providers; and

Ó introduction of utilisation reviews to 
deny payment for services that do 
not meet specified appropriateness 
criteria and development of 
appropriateness guidelines 
especially for out-patient services.

[A notable exception to the above model
is the Lombardy region, which had for-
mally opted for a radical purchaser-
provider split: all hospitals were taken out
of LHU control, grouped where neces-
sary and established as IHs.  As a conse-
quence, LHUs do not provide in-patient
care and out-patient specialist care. This
model implies a more extensive use of
activity-based funding.]

Type Ownership           Number 2005

* including those classified by the Ministry for Health as “Presidio qualificato ASL”

** number of accredited beds

Hospitals directly managed by LHUs
Independent NHS Hospitals
Public scientific institutions for 
diagnosis, cure and research
Private scientific institutions for 
diagnosis, cure and research
University hospitals
Classified hospitals*
Accredited hospitals
Not accredited hospitals

Region
Region
Region/State

Private

Region/State
Private/Region
Private
Private

529
95
21

37

12
53
540
86

182
673
220

220

540
188
89**
n/a

Avarage size 
(number of beds, 2003)

Table 1. Types of hospitals operating in Italy

The question of introducing a specif-
ic, healthcare management-oriented
culture in hospitals has been the sub-
ject of a decades-long debate. An im-
petus was provided by the availabili-
ty of IT systems and tools to enhance
the efficiency of decision making by
hospital administrators. The latest
such systems take the form of man-
agement information system (MIS)
‘dashboards’ - the topic of a previous
Healthcare IT Management feature
by an Australian expert.

More recently, there has been a
change in thinking about the very def-
inition and role of a management-ori-
ented culture, as far as enhancing
healthcare quality is concerned. Sev-
eral studies in the US and Britain
have followed in-depth investigation
into the subject earlier this decade,
respectively at the Institute of Med-
icine in Washington and the British
Government’s NHS Quality Strategy.

In general, there is an emerging con-
sensus that IT and sophisticated data
management techniques do not auto-
matically translate into a better health-
care culture. Instead, broader and
deeper systemic change, and even
‘cultural transformation’ is required.
Critics, however, insist that there is
no such thing as a healthcare organ-
isational ‘culture’, and even were one
to be conjured up, it need not have
any bearing on healthcare perform-
ance and quality. Indeed, some warn
that hasty efforts at change could
end up doing more harm than good.

Healthcare IT Management believes
that one interesting exercise may be
to map and benchmark healthcare
against the management cultures of
other economic sectors (which have
been studied more extensively).  In
spite of the distinctiveness of health-
care, there are some areas – for ex-
ample, public education – where ex-
periences (both positive and negative)
may have some major commonalities.

A Long-Running Story

ANALYSIS
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Italy’s approach to healthcare IT, and more
specifically e-Health, has three facets.
These are based on:

Ó National-scale techno-infrastructural  
requirements (the New National 
Healthcare Information System).

Ó e-Health Board, to harmonise 
regional and national policies and  
implementation, and ascertain that 
these are in line with the 
   European Union.

Ó Semantic considerations.

The overall goal of the e-Health pro-
gramme is to improve the efficiency and
effectiveness of the Italian healthcare
system as a whole, and ensure ade-
quate levels of healthcare services. In
addition, the e-Health programme also
aims to accelerate technological inno-
vations and take-up of patient-centred
healthcare services.

Responsibility for the programme is en-
trusted to a body called the Cabina di Re-
gia. It is comprised of representatives of
both the national government and the re-
gions, and coordinated by the Ministry of
Health. Key IT projects within Italy’s e-
Health programme are discussed below:

New National Healthcare 
Information System

The New National Healthcare Informa-
tion System (NSIS) was proposed in ear-
ly 2001 by the Permanent Committee,
which coordinates political issues be-
tween the central and regional authori-
ties. On the policy level, the NSIS is in-
tended to govern (support, oversee and
monitor) the Fundamental Levels of
Healthcare Services (Livelli Essenziali di
Assistenza or LEA) required by law and
guaranteed by the Italian National
Healthcare Service for various clinical
and care conditions.

At the technical level, the NSIS seeks to
define a minimum dataset for analytical
data to be used for health governance
needs by the Italian authorities. Towards
this, it has two primary goals:

Ó To build an integrated system of 
individual health records, where  
patient information and the 
healthcare delivery structure are 
the central entities, but provide 
information on all levels of operating 
healthcare facilities, services 
delivered, as well as human 
and financial resources used 
by the patient(s).

Ó To contribute to good governance 
principles of the health authorities 
by ensuring that all required data on 
individual healthcare is available (to 
the authorities, physicians and 
healthcare facilities) and usefully 
grouped, with adequate levels of 
anonymisation of patient identifiers 
to preserve privacy.

Broadly speaking, the NSIS faces and
meets the needs of both patients (in
terms of increasing the efficiency of
healthcare access and delivery) as well
as the authorities (who obtain a valuable
tool for comparatively assessing hospi-
tals and monitoring the overall healthcare
infrastructure). The latter is an especially
strong need, given the growing trend to
decentralise hospitals and provide new,
flexible care settings – such as revolving-
door treatments for the growing number
of elderly patients with chronic diseases. 

e-Health Board (TSE)

The permanent e-Health Board (in Italian,
Tavolo di lavoro permanente per la Sanità
Elettronica or TSE) was established in
2004. It was a joint initiative by the Health
Ministry as well as the Ministry of Reforms
and Innovations in Public Administration.

The TSE provides the forum and setting
for technical consultations to harmonise
national and regional e-Health policies in
Italy, and to coordinate the implementa-
tion of e-Health action plans.

One of TSE’s first major deliverables was
a position document called ‘Politica con-
divisa per la Sanità Elettronica’ (Shared
policy for e-Health). This adapts the strate-
gic policy and implementation objectives
in the European Union’s 2004 e-Health
Action Plan to an Italian context.

In Spring 2006, TSE released another ma-
jor document ‘Strategia architetturale per
la Sanità Elettronica’ (Architectural strat-
egy for e-Health), which contains the first
high-level guideline and technical build-
ing blocks for designing a national e-
Health architecture. 

Technical issues of direct concern are
standards to represent collaborative
healthcare delivery processes, data for-
mats for electronic documents exchanged
in the healthcare system.

In consonance with trends across the EU,
the architectural approach recommend-
ed by the TSE considers the following re-
quirements to be over-arching:

Ó Clinical information of the patient is 
available anytime, anywhere.

Ó The system respects the federated 
architecture of the Italian Healthcare 
System and Italian laws on privacy.

Ó The system has a high level of 
security reliability and availability.

Ó The system is based on the use of 
open standards.

Ó The system has a modular structure 
which enables a progressive 
implementation nationwide, and 
safeguards existing investments 
by being capable of interacting 
with existing legacy systems. 

HEALTHCARE IT
AND E-HEALTH IN ITALY
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The full version of the Strategia architet-
turale is available from the website:
www.innovazione.gov.it.

TSE has also launched a series  of key e-
Health pilots: General practitioners e-
Health services network (covering 13,500
GPs in nine Southern Regions)

Ó e-Booking (five regions)
Ó e-Signature for operators 

(200,000 smart cards in 16 regions)
Ó Oncology Excellence 

Centres Network,
Ó Proactive prevention, telemedicine 

and tele-education

Semantic considerations

Interoperability
The Cabina di Regia mentioned previous-
ly coordinates development and imple-
mentation of a program to develop se-
mantic interoperability between different
regional health information systems and
the new National Healthcare Information
System. One specific aspect of this pro-
gram (known as the Patient File project)
has two goals:

Ó Re-engineering certain processes 
with a direct impact on digitally 
enhancing workflow (for example, 
patient registries, death 
certificates etc.).

Ó Defining a framework for EHR 
development at regional and 
national levels (which has been 
closely coordinated with the Veneto 
EHR project (described below).

Brick by brick
The so-called Bricks programme, repre-
senting common elements and building
blocks of the healthcare system, was
launched in 2004. It establishes the se-
mantic toolkit necessary to ensure a com-
mon language for:

Ó the classification and codification 
of concepts such as healthcare 
services, facilities etc.

Ó the sharing of methodologies to 
measure and compare quality and  
efficiency of the Regional  
Healthcare Services such 
as waiting times

Ó achieving a uniform approach in the 
generation of data and information 
for the Fundamental Levels of 
Healthcare Services. 

The Bricks toolkit also helps to ensure in-
teroperability in the information systems
developed by the Regions, and by the lo-
cal healthcare administrations, will all in-
teroperate. It has been organised into 15
thematic projects (bricks), with each Re-
gion responsible for managing one spe-
cific project. 

Overall,  the key e-Health projects under
the auspices of the Bricks programme,
has been run by the Veneto Region and
the Lombardia Region.

The Veneto Project: Authentication, 
signoffs, EHRs and interoperability
Veneto has been responsible for IESS -
Integrazione per l’erogazione di Servizi
in Sanità (Integration for Health Servic-
es delivery). This project, beginning with
demonstrations and scaling up of pilots,
has gone to the heart of the entire e-
Health chain. It facilitates a direct on-
line approach by citizens to healthcare
services and professionals (hospitals,
GPs, pharmacies). 

The Veneto region has also been mandat-
ed to set up a functional Electronic Health
Record (in Italian, Fascicolo Sanitario Per-
sonale or FSP) alongside online authenti-
cation of 105,000 smartcards with digital
signoffs at two local health units as well
as the setting up of an interoperability net-
work for all local health units of the region
involved with electronic booking and the
Electronic Health Record.

The Lombardia Project: Healthcare Extranet
The Lombardia Bricks project (due to end
in 2009) involves a Healthcare Extranet
to securely link all actors in the wider
healthcare delivery chain, that is beyond
patient and provider to also include so-
cial services organizations, aftercare
paramedic professionals etc. The Ex-
tranet, known by its Italian acronym
SISS, tracks and records all events in the
patient treatment cycle. The project is
based on smartcards to provide access
to the SISS Network.

The first phase involved prototyping, and
ran from the end of 1999 until 2002. Be-
tween 2003 and 2005, it was extended
across the Lombardia region.

The second phase, which started in
March 2002, is to be completed by Sep-
tember 2009 by when it is due to cover
the entire country.

            

country focus

Decisions on investing in health-
care technologies have become
increasingly important across the
world. A key reason for this is the
acceleration in technology lifecy-
cles, alongside strategically vital
questions of not being locked out
by making one particular choice
from an alternative (but still ma-
turing) spectrum of oth  er choices.

In 2001, Italy established a Health
Technology Assessment (HTA)
unit  at the Gemelli University Hos-
pital to support hospital CEOs in
financial, quality and strategic-or-
ganisational decisions involving a
full range of  areas -  from medical
devices and pharmaceuticals
drugs to biomedical instrumenta-
tion and IT systems. The Gemelli
HTA Unit catalysed the first trien-
nial Technological Investment Plan
for the period 2004-2006. Other
units have since followed suit.

Part of the inspiration for the HTA
actually date back to the Italian Na-
tional Health Plan 1998–2000,
which set up a procedure for ac-
creditation of healthcare providers
(both public and private), based on
an assessment of their infrastruc-
ture and human resources. The
National Health Plan also called for
developing a Programme on
Health Care Quality to steer the
Italian NHS to strive for a Six Sig-
ma-style continuous improvement
of all dimensions of quality. 

Healthcare IT
and QualityÓ
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✈

May
THE 5TH ANNUAL HEALTH 
CARE CONGRESS EUROPE
13-14 May 2009
Brussels, Belgium
www.worldcongress.com/events/HR09015/index.cfm
?confCode=HR09015

HIT PARIS
26-28 May 2009
Paris, France
www.health-it.fr

June
E-HEALTH 2009
31 May -03 June 2009
Québec City, Canada
www.e-healthconference.com

14TH CONGRESS OF THE UNION OF ICT
SOCIETIES OF SERBIA (JISA) AND THE
INFORMATICS ASSOCIATION OF
MONTENEGRO (DICG)
07-13 June 2009
Herceg Novi, Montenegro
www.jisa.rs

8TH SEFICT  (SOUTH EAST EUROPE FORUM 
OF INFORMATION COMMUNICATION
TECHNOLOGIES) CONFERENCE
09-11 June 2009
Dubrovnik, Croatia
www.sefict.org

IADIS INTERNATIONAL 
CONFERENCE E-HEALTH 2009 
21-23 June 2009 
Algarve, Portugal 
www.ehealth-conf.org

EUROPACS 2009
23-27 June 2009
Berlin, Germany
www.europacs.org

CARS 2009
23-27 June 2009
Berlin, Germany
www.cars-int.org

July
DISASTER PREPAREDNESS SUMMIT
16 July 2009
Houston, Texas, USA
www.nationaldisastersummit.org

August
22ND MIE INTERNATIONAL CONGRESS - 2009
“MEDICAL INFORMATICS IN UNITED AND
HEALTHIER EUROPE”
30 August -2 September 2009
Sarajevo, Bosnia and Herzegovina
www.mie2009.org/

September
BALTIC CONFERENCE ON EHEALTH
15-16 September 2009
Hamburg, Germany
www.baltic-conference-on-ehealth.com

October
IT @ NETWORKING AWARDS 2009
28-30 October 2009
Brussels, Belgium

November
TELEHEALTH AND ASSISTIVE 
TECHNOLOGY 2009
4-6 November 2009 
Cambridge, Massachusetts, USA
www.iasted.org/conferences/home-663.html 

MEDICA
18-21 November 2009
Düsseldorf, Germany
www.medica.de

RSNA 2009 
29-04 December 2009
Chicago, US
www.rsna2009.rsna.org

AGENDA 2009
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The European Association of Healthcare IT Managers is a 
non-profit pan-European umbrella organisation for all 
relevant national healthcare IT associations in Europe.

OUR MISSION:
• The European Association of Healthcare IT Managers supports 
and encourages the emergence of common healthcare IT standards at both 
EU and international levels. 

• The European Association of Healthcare IT Managers believes 
that the European Healthcare IT sector needs a common voice - especially 
in the face of rapid technological change and growing socioeconomic pressures.

• The European Association of Healthcare IT Managers invites 
you to be involved in  a community to exchange opinions and experiences 
with like-minded colleagues. We defend your interests and 
make your voice heard, effectively.

If you are a CIO, CMIO or IT Manager 
in the healthcare area

JOIN US ! 

Visit our website at www.hitm.eu to apply for membership today!

European Association of
HEALTHCARE IT MANAGERS
28, Rue de la Loi
B-1040 Brussel, Belgium

Tel.: +32/2/286 85 01
Fax: +32/2/286 85 08
Email: office@hitm.eu
Website: www.hitm.eu
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