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This conference represents the final milestone of a multi-annual inter-
national cooperative project, called HEALTHREATS, which has been 
coordinated by ASL Brescia and partly-financed within the Public He-
alth programme, run by the European Commission, represented at this 
final event by Germain Thynus, officer from the Directorate General for 
Health and Consumers.

The HEALTHREATS project has aimed at enhancing the capability of 
health institutions in Europe to respond efficiently and in a co-ordina-
ted manner to threats to health; focussing in particular on influenza 
pandemic preparedness and response.
HEALTHREATS has managed to develop an integrated package, inclu-
ding modelling processes, an innovative Decision Support System and a 
structured training plan and training material for Crisis Management 
in the context of health threats.
The project findings have been developed and tested in Italy, Slovenia, 
Romania, Spain and investigated also in Portugal, although the outco-
mes are intended to be generic, customisable, adaptable and transfera-
ble to other regions in Europe.

The project findings and major outcomes will be presented in detail in 
this conference, through contributions and presentations from the HE-
ALTHREATS partners, witnessing of the successful demonstration of 
how distributed procedures, the availability of effective tools and the 
development of competent and well-trained professional resources can 
result in an integrated and effective response to critical health threats, 
at local, regional, national and European level.

Introduction

Carmelo Scarcella
Project Healthreats Coordinator
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Influenza pandemic has been probably 
one the most feared infectious health th-
reats. Influenza pandemics in the past 
have been characterised by a variable se-
verity, but all of them have been a strong 
impact on public health. 
In 2003 the first reports of human cases 
of H5N1 avian influenza raised the atten-
tion towards a potential pandemic thre-
at. During the following years the H5N1 
avian virus showed a very high fatality 
rate (300 deaths have been reported so 
far out of 505 human cases) but a very 
low pandemic potential due to the diffi-
culty of the virus to spread from human 
to human. In any case lot of attention 
have been generated among national and 
international health authorities. The po-
tential pandemic threat by the H5N1 vi-
rus functioned as a strong leverage both 
for improving the pandemic preparedness 
plans but also for developing new and 
more effective ways for delivering poten-
tial pandemic vaccines. 
Influenza vaccines production is not an 
easy exercise both for industry and public 
health authorities. During a “normal” se-
ason, the selection of viruses is based on 
which influenza viruses circulate during 
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the previous season. Sample viruses are collected by 130 national 
influenza centers in 101 countries and data on disease trends are 
analyzed by the four World Health Organization (WHO) Collabora-
ting Centers for Reference and Research on Influenza. Vaccine viru-
ses are then selected, assessing which strains will most likely protect 
against the main circulating viruses during the next influenza sea-
son. In February every year WHO makes recommendations about 
which specific virus strains should be included in the vaccine for the 
Northern hemisphere. At that point the vaccine manufacturers can 
start the authorization procedures and the actual vaccine produc-
tion. The whole process has to be concluded in a very tight timeframe 
in order to deliver the vaccine in autumn the same year. 
Usually the production capacity of seasonal influenza vaccines is 
enough for coping with the ordinary request determined by the very 
limited influenza vaccine use all over the world. In fact, the seasonal 
influenza vaccine is routinely used mainly in Europe, North Ame-
rica, Australia and Japan with targeted vaccination strategies (risk 
groups vaccination). In case of pandemic the demand for influenza 
vaccines would increase dramatically putting both the industry and 
the public health sector under a very strong pressure.
Most of the overall capacity for research/development and produc-
tion of influenza vaccines relies upon Europe. The big vaccine ma-
nufacturers produce almost 90% of vaccine doses in Europe and over 
two thirds of research on vaccines is based in Europe as well. This 
is why Europe has been on the front line in the run for preparing 
pandemic vaccines.
During the H5N1 emergency the vaccine issues has been discussed 
and deeply analysed by the European authorities in close collabora-
tion with the vaccines manufacturers. There were many challenges 
to be faced. In case of pandemic strains availability would be very 
timely. It means that influenza virus samples sharing should be very 
efficient. 
The issue of virus sharing was raised in 2007 by the Indonesian au-
thorities that considered “unfair” a system where laboratories from 
developing countries like Indonesia should provide virus samples for 
producing vaccines that are likely to be unavailable to such countri-
es. WHO managed to solve this problem in March 2007, signing spe-
cific terms of reference with the Indonesian government. However 
the issue raised by Indonesia showed how sensitive could be virus 
sharing in the future, especially in presence of an actual pandemic 
threat.
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Another concern for vaccine manufacturers is to be able to produ-
ce large quantity of viral antigen in a short period. The traditional 
system based on fertilised hen’s eggs cultures is not highly efficient 
and it is strongly dependant on the ability of the specific strain to 
grow in eggs. In particular, avian influenza strains present a very 
low ability to replicate in eggs. Alternative models like cell cultures 
have been experimented for such a purpose. Of course, starting a 
new way of producing influenza vaccine would raise new problems 
from an authorisation point of view. 
In any case, the authorisation procedures for delivering a pandemic 
vaccine should have been optimised. In Europe an innovative proce-
dure for facing such a situation has been developed at the European 
Medicines Agency (EMA). Many candidate vaccines were first deve-
loped as ‘mock-up’ vaccines, using a H5N1 strain of the flu virus. 
Immunogenicity and safety of this mock-up vaccine were studied in 
advance of the pandemic.
Following the start of the H1N1 pandemic, the companies replaced 
the virus strain in the mock-up vaccines with the H1N1 strain causing 
the pandemic, and presented data relating to this change to the Com-
mittee for Medicinal Products for Human Use (CHMP) at the EMA.
The problem of assuring enough antigen quantity for vaccines pre-
paration has been addressed in Europe by developing adjuvanted 
vaccines. The presence of last generation adjuvants (containing sub-
stances like squalene or tocopherol) would have reduced the needed 
quantity of virus antigen, but on the other hand would have raised 
the need for longer assessment of safety and immunogenicity.
When H1N1 pandemic was declared, the actual scenario was comple-
tely different than the expected one. The feared spread of an avian 
strain associated with high fatality rate coming from far Eastern 
Asia turned in fact into a pandemic sustained by a variant swine/hu-
man H1N1 strain coming from Mexico and US. Virus share has been 
immediate and both diagnostic and vaccines have been prepared ahe-
ad of time. Being an H1N1 flu virus strain, some residual immunity 
has been demonstrated in the population; especially in the older age 
groups that are usually more vulnerable to flu infection and may suf-
fer of more severe disease. Another favourable factor has been that 
the pandemic H1N1 strain has arrived in Europe in summer, when 
influenza spreading is slower than in winter. 
Altogether the aforementioned factors have led to a milder public 
health event thanks to both intrinsic disease severity and a better 
(and easier than expected) public health response.

The flu threat in the EU: vaccination and management of the crisis
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Nevertheless, behaviour of influenza viruses during previous pan-
demics has been unpredictable. All historical flu pandemics in the 
20th century have shown a trend characterised by two phases. Du-
ring 1918/19 and 1957/58 pandemics the first phase was more severe 
than the second one, but in 1968/69 the second wave was much more 
severe than the first one. For this very reason, even though in 2009 
public health authorities could rely upon good modelling exercises, 
nobody could say in advance when, where (and even if) the pandemic 
flu strain had stricken harder.
As soon as the pandemic has been declared, the EMA registration 
procedure has been started and the vaccine manufacturers started 
running against time. In the EU Baxter, GSK and Novartis granted 
the marketing authorisation through the mock-up procedure. GSK 
and Novartis started the production of an adjuvanted vaccine grown 
on eggs and Baxter a vaccine produced from cell cultures not adju-
vanted. After then, five more vaccines have been authorised by diffe-
rent national authorities (see table 1).
Pandemic vaccines were ready for distribution in many EU member 
states early in November. In the meanwhile a large effort has been 
put in place in order to define the priority groups to which offer the 
vaccine first. Strong coordination has been reached in this perspec-
tive at EU level. EU agencies (ECDC and EMA) coordinated by the 
European Commission had work in close collaboration with national 
authorities sharing lot of information during the prioritisation exer-
cise. This effort has led to a pretty good consensus on which priority 
groups should the vaccine be offered first. After reviewing the availa-
ble information at that time, unanimous consensus was given to de-
fine as priority groups for vaccination: a) health care workers (target 
group); b) pregnant women (risk group); c) all population aged more 
than 6 months with some underlying chronic condition.
But, notwithstanding the big effort put in place by health authori-
ties, it has been very hard to reach high vaccination coverage levels. 
Official figures on vaccine coverage are not yet available. Overall in 
the EU more than 100 million doses of pandemic vaccines have been 
distributed and over 30 million people vaccinated. Vaccine coverage 
has been variable in EU member states. Nordic countries like Nor-
way and Sweden reached pretty high levels (between 50-60% of the 
population), while in other countries, including Italy, the coverage 
levels have been absolutely inadequate in the target population.
On the other hand, lot of resources have been devoted to set up effi-
cient systems for assessing vaccine safety. Among others, it is worth 
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to be mentioned the ECDC project VAESCO1 that in few months 
has delivered important information of background rates of events 
like Guillain-Barre syndrome and started epidemiological studies to 
assess the safety of pandemic vaccines during post-marketing phase. 
Moreover, a large study conducted in ten countries has been initia-
ted by the ECDC as well in order to assess vaccine effectiveness in 
Europe (I-MOVE).
Definitively, what happened during the 2009 pandemic has been to-
tally unpredictable. Before the 2009 pandemic public health autho-
rities were really afraid about vaccine availability both in terms of 
timeliness and quantity. Paradoxically the strong efforts put in place 
with the national and international preparedness plans led to a very 
efficient production and delivery of pandemic vaccines. Most likely 
communication plans were not adequate and, for sure, had not been 
ready to face the unexpected situation of a flu pandemic that resul-
ted much less severe than expected.
Measuring the impact of the 2009 pandemic is not an easy exercise. 
Official figures about reported deaths are absolutely underestima-
ted, as usual during influenza outbreaks. One final reflection is due 
anyhow. The death toll has been relevant, even though the pandemic 
has been considered “mild”. Reported deaths occurred in younger 
age groups that usually are not severely affected during seasonal flu 
outbreaks; at least two thirds of those deaths occurred in people with 
underlying conditions that have been identified as main target of 
pandemic vaccination. In few words: most of cases of death during 
2009 pandemic were preventable. If something went wrong in terms 
of communication, this is what has to be thoroughly assessed and 
analysed by national and international public health authorities.
If there are many lessons learnt this is the first to be discussed.

The flu threat in the EU: vaccination and management of the crisis

1 VAESCO is a project funded by the European Centre for Disease prevention and Control 
(ECDC) aimed at evaluating and informing efficient communication on vaccine safety. More 
information can be found at www.vaesco.org
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H1N1 pandemic vaccines authorised in Europe through either centralised or national autho-
risation procedure.

Table 1
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Crisis management

A crisis, understood as an event that thre-
atens the functioning of an organization 
by interfering with its normal activities 
and undermining the welfare and safety 
of the community, is an issue of major 
importance to every sector. The manage-
ment of a crisis is a complex process the 
preparation for which must be completed 
in “ordinary times”, during which the or-
ganizational structure and procedures to 
be implemented are defined. The proper 
synergy between these two aspects is the 
focal point which influences the effecti-
ve capability of the organization to suc-
cessfully manage a crisis. However, the 
complexity of crisis situations requires 
not only that each structure is prepared, 
but that there is global functioning of the 
system to which they pertain through the 
activation of the networks established for 
ordinary management.
Crisis management is one of the greatest 
problems for the European Public Health 
system, not only because of the comple-
xity of the management process, but also 
because of the disconnection existing 
between the international, national and 

Carmelo Scarcella
General Manager ASL Brescia

Overview
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local plans for the management of health threats. This gap is due to 
the fact that said plans often devote qualitatively and quantitatively 
different resources to address the issue and do not offer solutions 
that may be applied in other contexts as well. It is therefore impor-
tant to develop tools able to work at a local level in order to translate 
the strategic plans into operational plans. 

 
Origin of the Project 

Drawing on the experience gained during events such as the “Millen-
nium bug”, Bovine Spongiform Encephalopathy (BSE) and bioterro-
rism, in 2004 the ASL (local health unit) of Brescia collaborated on 
a project, funded by the European Social Fund, which envisaged the 
creation of an integrated decision support system for crisis manage-
ment. The system developed allowed the assigned manager to make 
strategic decisions and then preside over the operational measures. 
The prototype developed could not be considered a complete decision 
support. However, it was necessary to follow a path that would allow, 
through the study of the causes and the analysis of the different areas 
of the organization, first to identify new ways to respond to unantici-
pated events, for which it is necessary to establish a rapid and effecti-
ve response capability and second, to reshape the healthcare models 
making them more flexible so as to adapt them to new and sudden 
scenarios resulting from emergencies.

For this reason, in 2007 the General Directorate of the Local Health 
Unit (Direzione Generale dell’Azienda Sanitaria Locale) of the provin-
ce of Brescia promoted a consortium of public and private institutions, 
at a national and European level, representative of expertise not only 
in health matters but also in technological innovation, management 
development and training planning to propose a project to develop in-
tegrated solutions aimed at increasing the capacity of European health 
care institutions to respond in an efficient and coordinated manner to 
health threats. The group submitted a proposal in response to the call 
of the Community Action Programme in the field of Public Health 
(2003-2008) “Public Health - 2006” where, actions relating to health 
information, health threats and health determinants were identified 
as priority for funding. The project was deemed valid by the European 
Commission, which through the Public Health Executive Agency of 
the EU (PHEA), the current Executive Agency for Health and Consu-
mers (EACH), declared it eligible for co-financing.
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Partners

The project, called Healthreats, includes the involvement of 11 Ita-
lian and European partners.
In addition to the ASL of Brescia which is the leader of the Consor-
tium and one of the largest Italian Local Health Units the following 
institutions are also involved:

- Department de Salut de la Generalitat de Catalunya, the highest 
authority in Catalonia for the development of planning strategies 
for health policies;

- Romanian Society for Disaster, a Romanian non-governmental 
organization that manages the integrated emergency healthcare 
and first aid system;

- INOVAMAIS, a Portuguese organization that promotes and ma-
nages international projects of innovation, research and technolo-
gical development at the European and global level;

- Institut za Varovanje Zdravia, the main Slovenian centre for or-
ganization in the healthcare field, for the economy and the infor-
mation technology field;

- Josef Stefan Institute, the leading research organization in Slove-
nia, highly qualified in the evaluation, decision support and trai-
ning field; 

- University of Brescia, School of Engineering, a leader in Northern 
Italy, with vast expertise and achievements in research and deve-
lopment, particularly in the IT (information technology) field;

- ARGONET Srl, a major software house and IT solutions develop-
ment company in Milan, able to provide products with high levels 
of technical and security standards;

- Laser Soc. Coop, a training institution in Brescia with extensive 
experience in information and knowledge management, particu-
larly in the health sector;

- “Spedali Civili” Hospital of Brescia: the largest public hospital in 
the Lombardy Region, with the most advanced services and infra-
structure in Northern Italy;

- Brescian Municipalities Association, among the most active asso-
ciations of Italian local institutions.

 
The objectives
 
With the HEALTHREATS Project the Consortium established the 
goal of identifying effective and coordinated responses to health th-



reats, particularly with respect to pandemic influenza, through the 
development of a package consisting of Processes, a Decisions Sup-
port System (DSS) and Training, hereinafter called PDT.

In detail the objectives included:
- the definition of a methodology and the identification of coordina-

ted Processes for the management of a crisis;
- the development of an innovative DSS, for health managers facing 

health threats and crises;
- a learning programme to promote the training of the personnel 

involved in crisis management.
Other project objectives were:

- the provision of integrated and intersectorial health strategies 
able to ensure a high level of human health protection;

- testing of the integrated PDT package in Italy, Slovenia, Romania 
and Spain, in order to demonstrate that the application of the mo-
del may also be possible at a national and European level.

The Portuguese partner, even though not among those testing the 
PDT package, nonetheless considered it important not to miss the 
opportunity to have a Portuguese version that could be useful not 
only to the Portuguese health authorities, but also to all the intere-
sted parties in that country.
All partners, each with respect to its specific skills and area of exper-
tise, have contributed to the attainment of the results.

 
The stages of the work

The project began in 2007, with a duration of three years ending Sep-
tember 30th, 2010. It is structured in eight “Work Packages” (WP). 
Three of the WPs have goals spanning throughout the whole life of 
the project and are related to coordination, dissemination of results 
and evaluation activities. The other five pursued more specific goals 
and were developed for a defined period of time: - review of the sta-
te of the art - specification of the system requirements - modelling 
process at an organizational level - design and implementation of the 
DSS - personnel training.
The coordinating role of the ASL of Brescia was especially evident 
in the promotion and management of the seven meetings organised 
during the three years of work and for the support provided to the 
partners who tested the system. The meetings were very important 
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for the examination of the topics pertaining to the Project, the sha-
ring of experiences, methods and techniques to be adopted in the 
stages of development and identification of the solutions necessary 
to overcome the critical issues which eventually arose. The initia-
tion of the testing stage of the PDT model required many special 
meetings organized by the ASL of Brescia and held at the premises 
of the Spanish, Romanian and Slovenian partners to agree upon the 
testing procedures in light of the local organizational characteristics, 
the existence of procedures and databases and the level of expertise 
achieved through training. 
The first phase of work used the expertise of the HEALTHREATS 
international consortium and the collaboration with European in-
stitutions dealing with health threats as a lever to deepen knowled-
ge of European and global legislation on national Pandemic Plans 
and identify, through studies presented in international scientific 
journals, the best practices and methodologies for crisis manage-
ment, risk assessment and communication systems, as well as deci-
sion support systems.
The analysis and definition of the requirements of the three compo-
nents of the PDT Package (Processes, Decision Support system and 
Training) was conducted with the help of a group of experts from the 
ASL of Brescia coordinated by Laser Soc. Coop. Regarding processes, 
the activities led to the identification and description of a set of ope-
rating procedures regarding some of the most significant stages of 
the management of a pandemic emergency.
The group also contributed to the definition of the requirements of 
the system that must support crisis managers in their complex de-
cision-making tasks (monitoring of events and information manage-
ment, information planning, resource management and allocation). 
The activities led to the identification of functional, user interface, 
operational and technical requirements. Regarding training, the ac-
tivities led to the characterisation of the personnel roles and profes-
sionals targeted for training divided into three levels, and the cate-
gorization of the corresponding training needs.
The technology company Argonet, in collaboration with the School of 
Engineering at the University of Brescia, designed and developed the 
DSS, which includes its architectural design, detailed design, softwa-
re development (and production of the empty system), knowledge 
acquisition and construction of the foundations of knowledge, moni-
toring and evaluation.
Laser Soc. Coop, developed and implemented the training stage for 
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personnel (top management, crisis managers, heads of operational 
units), both for the Italian and European partner countries, on pro-
cedural and systems matters of HEALTHREATS taking into consi-
deration the possibility that it could be adapted to different socio-
sanitary areas.
In the advanced stage of the project the partners testing the PDT 
package had a significant role. Supported by Argonet for the techni-
cal aspects and Laser for the training part, the Catalan, Romanian 
and Slovenian partners tested the PDT package in their local en-
vironment, identifying both the positive and critical aspects of the 
project. 
All Healthreats stages were subjected to an internal evaluation ma-
naged by the JSI which allowed the strengths and weaknesses of the 
project to be highlighted and the implementation of the most appro-
priate solutions to address the inevitable difficulties related to the 
complexity of the project itself like, for example, the loss of a partner 
during the course of work and the difficulties encountered in com-
munication between different operators. 
HEALTHREATS communication and dissemination activities were 
an important and fundamental part of the Project. The objectives and 
the different work stages were disseminated through the publication 
of articles in specialised journals, participation in international con-
ferences in the field and especially through newsletters as well as 
the establishment and updating of a website. The three newsletters 
published and distributed were the result of the collaboration of the 
partners and helped make the project be known in its different stages 
by numerous institutions in the countries involved. The documents 
used and produced during the Healthreats Project have been made 
available to everyone, whether experts or the public in general, on 
the website. These two instruments were developed with the intent 
of creating the conditions to enable other groups of interest to adopt 
the Healthreats approach to manage their projects and services. 

 
Concluding remarks

The overall assessment at the end of the project enables some ele-
ments that have characterised the development of the project itself 
to be highlighted.
First, as already presumed at the beginning of the project, there was 
the confirmation that nothing can be improvised in crisis manage-
ment. It is necessary, and perhaps imperative, to anticipate during 
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“ordinary” times, which processes, procedures, tools and resources 
must be activated when the crisis occurs. 
Furthermore, the analysis of the literature and organizational pro-
cesses and its availability on a network for the partners resulted in 
an increase in the level of knowledge and skills already possessed, 
simultaneously fostering dialogue and comparisons between bodies 
with very different organizational characteristics.
It was also understood that the DSS is an excellent support tool for 
decision-making, but if it is not preceded by a detailed analysis of 
processes and is not supported by the expertise of managers deve-
loped through appropriate training, it is not sufficient to ensure the 
proper management of a crisis. The processes, the DSS and training 
were confirmed as key principles that can be implemented at a Eu-
ropean level and at the same time be interpreted by each country in 
relation to its own situation. 
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Introduction

Faced with a highly diffusive biological 
health emergency, which is a pandemic, it 
is certainly important to:
1) Disseminate the knowledge of appro-

priate procedures to deal with the si-
tuation among workers.

2) Have a computerized program to sup-
port strategic decisions to be under-
taken at a central level starting with 
emerging knowledge and resources 
available to address the event.

In other words to be able to intervene po-
sitively in the management of a pandemic 
biological public health emergency all ma-
nagement processes that become part of 
the decision-making system must be well-
described. To do this the analysis, model-
ling, review and as far as possible impro-
ving the mid-level processes relevant to 
decision-making, planning and control 
that are particularly stressed in the con-
text of a pandemic are fundamental. 
For  the definition of  these processes has 
been set a work group comprised of ex-
perts with differentiated and specific he-
alth roles, both organizational and proce-
dural/managerial.

Guglielmino Baitelli
ASL Brescia

The processes

The processes
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Given that it must achieve specific and concrete objectives, the work 
group has cooperated in a rational manner. This has been possible 
because the group was comprised of just a few people, interdepen-
dent as regards their expectations and needs, used to working toge-
ther and convinced of the need to better coordinate their activities to 
achieve the best results.

Process mapping

The work started from the analysis of the high-level international 
decision-making processes and the requirements for the pandemic 
alert period phases (phases 3, 4, and 5), the pandemic period (phase 
6) and the post-pandemic period defined in the “WHO global influen-
za preparedness plan”, and then continue with the analysis of the 
resulting local and national decision-making processes. 

To enable the proper mapping of processes it is necessary to first understand 
each health system as an “ensemble of many different tasks and skills” and, 
therefore, as a “complex system of processes.” Also it should be remembered 
that health systems may have different organizational structures that should 
be clarified before the analysis of the processes put in place.
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The healthcare system: intricate system of skills and specialisations

The concept of PROCESS, understood as the logical and temporal se-
quence of integrated and interactive actions and decisions that ena-
ble the attainment of a result on the basis of information received re-
garding new events relevant to the system, remains fundamental. In 
other words, the process is that set of working actions that, with the 
detection of new and/or critical factors, follow in a system to bring 
the situation back to normal.
The mapping of processes must be directed toward the review of all 
processes to achieve an improvement in their efficiency and effecti-
veness; keeping in mind that this is also a prerequisite for the design 
of a Decision Support System that can be properly integrated in the 
organization where it will be used. Therefore the results expected 
from this activity of the work group, regarding the processes are at 
least:

1) definition of a conceptual dictionary concerning the management of 
the emergency pandemic in order to establish a common language 
shared by the different actors involved in emergency management;

The processes
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2) characterisation of the organizational structure in which the De-
cision Support System will operate, so as to have the proper inte-
gration of the Decision Support System; 

3) identification of the major events that may occur in the event of 
pandemic influenza and which require a response through the im-
plementation of appropriate plans; 

4) selection of a graphic language to represent the plans to be develo-
ped by the system and to support their acquisition and validation 
by end-users;

5) acquisition of plans by experts in emergency management and 
representation of such plans by means of the selected language.

Methodology

The analysis of the context started with the general management 
processes and then address the contents of the local, national and 
international technical documentation helpful to fully understand 
the procedures put in place for pandemic emergencies. 
In order to better grasp the different system involved and their par-
ticularly useful dynamics of involvement individual and group in-
terviews with health experts followed by review/validation sessions 
were useful to:

- Identify the relevant events (primary events) which may occur 
during a pandemic emergency and which must be managed (e.g. 
the “Need for a mass vaccination” or “Human case exposed to risk 
of contagion”); 

- emphasise the processes (intervention plans) necessary to respond 
effectively to emergencies arising from any significant health 
event in the context of the pandemic.

The group’s analysis activities were implemented according to the dif-
ferent phases identified by the WHO for cases of pandemic and for 
each phase the organizational behaviour was established in case of a 
pandemic virus in the territory covered by each health care system in 
the different possible situations. 
In its meetings the group of experts carried out three main functions:
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- Produce, list and provide useful information to solve problems;
- Facilitate the interpretation of studies and documents with com-

parison;               
- Clarify the dynamics of the group and any resistance to new pro-

cedures.

Flowcharts

All processes were reviewed and improved by domain experts with 
the help of knowledge engineers and process experts with the aim of 
establishing the best practices for managing public health emergen-
cies of biological origin. 
Therefore the processes were represented by means of a semi-formal 
graphic language easily understandable by both domain experts and 
knowledge engineers and software designers in anticipation of the 
following steps regarding the implementation of the Decision Sup-
port System because all process models are then destined to become 
the main inputs to the Decision Support System as a central part of 
its knowledge base.
The processes must be visually presented using a graphic system to 
also make the actions taken easier to understand. In particular, the 
graphic presentation must provide an instantaneous perception of 
the sequence of activities, the various correlations and the critical 
points characteristic of each process.  
To obtain valuable presentations that ensure a good response to the 
various needs mentioned above, processes defined on the basis of 
“who, what, when and how” through flow-charts that contain va-
rious information such as input, guidelines, general references and 
work volumes were certainly useful. 
 It is, however, appropriate not to exaggerate in detail so as to avoid 
overloading the presentations, making them difficult to use and re-
define in light of experience or in the case of structural reorganiza-
tions.
In fact, the presentation of processes and their re-planning can never 
be two separate activities because when it has to do with processes 
that have not yet been tested in reality, as is the case of a pandemic 
emergency, it is always useful to foresee the possibility of including 
new and innovative elements in the processes, and therefore in their 
flowcharts.

The processes
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Among the major primary expected events are:

- Declaration of Pre-Pandemic Alert Phase 4 (WHO)
- Declaration of pre-pandemic alert phase 5 (WHO)
- Declaration of Pandemic Phase 6 (WHO)
- Presence of suspect animal case,
- Presence of confirmed animal case,
- Presence of humans at risk,
- Presence of suspect human case,
- Presence of confirmed human case,
- Presence of clusters of verified cases,
- Delivery of antivirals
- Delivery of vaccines.

Among the main activities to be undertaken in case of a pandemic 
health emergency which are able to be analysed and described throu-
gh a flowchart include:

- Internal and external communication plan,
- Plan for the surveillance of humans at risk,
- Plan for the management of suspected and confirmed human cases,
- Plan for the distribution of human resources,
- Plan for the distribution of antivirals,
- Plan for the distribution of vaccines,
- Plan for emergency vaccination,
- Plan for the containment of hospital admissions,
- Plan for integrated care in health care facilities,
- Plan for integrated home care.

In the next pages, there are some example of flow-charts of processes 
that the work group has defined.
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Description of processes - some examples of flowcharts 
(italian situation)
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Introduction

HT-DSS, the Decision Support System 
developed in the context of the Healthre-
ats project, was conceived and developed 
to support health authority managers in 
their complex decision making tasks, in 
particular concerning the launching and 
management of operational interventions 
in response to critical events represen-
ting threats to public health. In particu-
lar, pandemic flu was the main reference 
case study in the design and development 
activities.
The HT-DSS was conceived as a general 
software tool along two dimensions: 

- it is applicable in different national and 
regional contexts, through a process of lo-
calization, involving the adaptation of the 
system knowledge-base and translation 
of the user interface in the local langua-
ge, if needed;

- it is designed to be reusable, through the 
rewriting of the system knowledge-base, 
for other health emergency management 
problems besides pandemic flu, provided 
that they feature a similar organizational 
management scheme and require a simi-
lar kind of decision support.

Pietro Baroni
Loredana Parasiliti Provenza
University of Brescia, Italy

Claudio Greppi
Argonet Srl, Milano, Italy

The Decision
Support System

The Decision Support System
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The HT-DSS functionalities concern two main aspects of decision 
support:

- providing active help in action planning and execution;
- providing a focused view of available resources, both human and   

material.

This paper briefly presents the HT-DSS by reviewing four main 
aspects: functionalities, internal knowledge representation, software 
architecture, and user interface.

HT-DSS functionalities

All the tasks and operations the HT-DSS supports are mainly related 
to the concepts of events, plans and actions. All the data coming from 
the emergency field and constituting inputs for the HT-DSS are cha-
racterized as events. An event denotes any fact which is significant to 
the emergency management process. 

The HT-DSS supports the decision-making process suggesting the in-
tervention plans and the related actions to be carried out to face the 
events which have occurred. An intervention plan or, briefly plan, is a 
formal description of an intervention procedure that must be carried 
out in order to face a specific event. A plan embodies the best availa-
ble knowledge (best practice) regarding how to tackle the event. 
A plan specifies the actions, as elementary components of the plan, 
and eventually the related intervention plans that must be executed.
Actions in a plan may require the allocation of resources: the HT-DSS 
supports this task by providing several facilities to inspect the availa-
ble resources and monitor their current allocation status.

The HT-DSS functionalities have been designed to reflect the possi-
ble existence of different levels of emergency management, namely a 
central level (associated with a national or regional health authority), 
a local level (associated with the territorial branches of the health 
authority or other local institutions in charge of health emergency 
management) and a field operation level, in charge of action execution 
according to the plans defined at the central or local management 
level.
Accordingly, the HT-DSS encompasses six main user roles, provi-
ding different functionalities to each of them, as specified in the fol-
lowing:
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- event managers: notification of critical events; resource monito-
ring;

- central crisis managers: plan activation at both central and local 
level; plan execution and monitoring at the central level; inspec-
tion of plan definition and related documents; management of 
event notifications; resource monitoring;

- local crisis managers: plan execution and monitoring at the lo-
cal level; inspection of plan definition and related documents; re-
source monitoring; notification of action results;

- field operators: action execution; notification of action results; re-
source monitoring;

- observers: event monitoring; plan monitoring; resource monito-
ring;

- allocation table managers: resource monitoring; resource alloca-
tion to territorial branches.

Complementing the main functionalities, a set of HT-DSS admini-
stration functionalities are provided to three further user classes 
whose role is fundamental in setting up the system and populating 
its knowledge, document and data bases:

- knowledge managers: definition of critical events; definition of 
plans and related documents;

- document managers: document repository management;
- DSS administrators: system configuration and data setup; data 

import; administration of user accounts, roles and groups. 

A more detailed description of the main HT-DSS functionalities is 
beyond the scope of this paper, we provide here a quick description 
of a sample excerpt of the HT-DSS operation involving different ope-
rational levels.
An event manager notifies the system of the occurrence of an event 
(e.g., corresponding to the need for mass vaccination). The central 
crisis manager (CCM) currently on duty receives the notification and 
the HT-DSS proposes one (or possibly more) action plans to him/her 
that can be activated to manage the event: the final decision on plan 
activation is left up to the CCM. After the activation of a plan, the 
HT-DSS proposes the execution of the first action in the plan. Suppo-
se this action pertains to the central level and requires some human 
resources: using the HT-DSS, the CCM verifies the availability of the 
required resources and, in the case of a positive outcome, starts the 
execution of the action. After the completion of the action the CCM 

The Decision Support System
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reports its outcome to the HT-DSS which suggests the next action 
accordingly. Supposing that this action pertains to the local level, a 
request of action execution is notified through the HT-DSS to the 
competent local crisis managers (LCMs). Each LCM may examine in-
spect the availability of the relevant resources and assign the action 
to a field operator. The field operators enter feedback into the HT-
DSS regarding the action outcomes and, accordingly, the HT-DSS 
proposes the next action in the plan. This process is iterated until the 
plan has been executed successfully or fails for some reason. 

While the above description concerns the response to a single event, 
it should be noted that the HT-DSS is able to manage without re-
striction the occurrence of multiple events and the consequent con-
current execution of several distinct plans, thus supporting crisis 
managers in situations where there is the risk of poor decision ma-
king due to stress and cognitive overload.

Knowledge representation

The HT-DSS is a knowledge-based system where knowledge acquired 
from domain experts is explicitly encoded in an internal knowledge 
base which is exploited by a separate reasoning engine during system 
operation. This structure ensures that the contents of the knowledge 
base can be replaced and updated at any moment without requiring 
modifications to the reasoning engine and is a key factor to ensure 
generality and reusability of HT-DSS in any context where the same 
kinds of knowledge representation and reasoning mechanisms are 
appropriate.

The HT-DSS knowledge base consists of four main parts:

1) knowledge about events, 
2) knowledge about actions and plans,
3) knowledge about resources,
4) knowledge about documents. 

An extensive illustration of the relevant representation formalisms 
with samples of the knowledge-base contents is beyond the scope of 
this paper. 
We limit ourselves to providing a quick description of the formali-
sm adopted for action plan representation which is required to en-
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compass several articulated aspects, in particular: execution flows 
constraining plan actions among them, associations of actions with 
actors and associations of actions with related documents. These re-
quirements call for the adoption of a specialized process modelling 
formalism. In particular, the standard Business Process Modeling 
Notation (BPMN) formalism has been selected as it is expressive 
enough to cover all the above mentioned needs. BPMN is a graphi-
cal language for specifying processes, especially business processes, 
based on a flowcharting notation. BPMN is currently maintained by 
the Object Management Group, an open membership not-for-profit 
computer industry standards consortium. 

BPMN provides a single type of process diagram, called the Business 
Process Diagram (BPD). The diagram has been designed to be easy 
to use and understand by non-technical users, but also supports all 
the technical features necessary to model complex processes. 
The BPMN specification also provides automatic mapping between 
the graphical language and a variety of formal executable languages, 
such as for example XPDL (XML Process Definition Language) or 
BPEL (Business Process Execution Language). This function is very 
helpful to bridge the gap between business process design and pro-
cess implementation.

A sample plan represented in BPMN is shown in Figure 1.

BPMN intervention plan for the surveillance of human subject exposed to risk of 
pandemic virus.

Figure 1
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Architecture

At a logical level the HT-DSS architecture is partitioned into four layers:
- a user interface layer, consisting of presentation and interaction com-

ponents;
- an application layer, including various internal processing components 

like the engine for plan execution, the document management compo-
nent, the user administration component and so on; 

- a knowledge and data layer, including all knowledge and data bases 
internally managed by the HT-DSS;

- an external layer, including external resources and services connected 
to the HT-DSS, e.g., external communication services.

The design of the actual software architecture of the HT-DSS has been 
driven by two main considerations:

- many different kinds of users are expected to use the HT-DSS with 
different roles. They are expected to operate from different sites and 
using a variety of hardware and software equipment;

- the HT-DSS provides decisional support to decision makers who ope-
rate at a high level of abstraction and are not involved in operative 
details: actions specified by plans are carried out in the field and then 
reported to the DSS. Hence, a continuous real-time connection to the 
DSS is not needed to implement the plans.

These considerations support the choice of web-based client-server ar-
chitecture, ensuring ubiquitous access from any site/equipment simply 
endowed with network connectivity and a web browser. Moreover, this 
choice does not imply  maintenance burdens or costs since there is no 
need to install and maintain desktop applications and corresponds to an 
interaction style which is familiar to most users.
The Java Enterprise Edition (Java EE) was selected from the available 
technologies for realizing web-based applications,. Java EE is an open 
source enterprise-grade platform, robust and scalable, for the develop-
ment, deployment and management of multitier server-centric applica-
tions.
Java EE supports the adoption of state-of-art software engineering prin-
ciples and practices, ensures portability of applications that may be de-
ployed on different open source application servers and containers, and 
is open to integration with external systems thanks to the availability of 
a large number of open source software components, frameworks and 
libraries.
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The actual HT-DSS architecture, implemented using Java EE, con-
sists of four tiers. 

- Client tier
- Presentation tier (server side tier)
- Business tier (server side tier)
- Data tier (server side tier)

The client tier consists of the web browser showing users the appli-
cation pages and collecting user inputs, while the presentation tier 
consists of a http server (e.g., Apache) receiving requests from and 
providing pages to the web browser. Together these two tiers are in 
charge of implementing the user interface layer of the logical archi-
tecture.
The business tier consists of the application logic running in a Java 
EE container (e.g., JBoss) and corresponds to the application layer of 
the logical architecture.
The data tier is responsible for the persistence on physical devices of 
all information managed by the HT-DSS: it mainly consists of a Rela-
tional Database Management System (e.g., MySQL) and corresponds 
to the knowledge and data layer in the logical architecture.
Finally, the external layer in the logical architecture is implemen-
ted through proper software interfaces in the business tier and data 
tier.
As is evident from the description above, the HT-DSS architecture 
complies with software engineering principles of modularity, encap-
sulation, separation of concerns and portability. As regards the last 
point, we note that the HT-DSS is not bound to any specific operating 
system or software tools and can be run on any platform complying 
with the requirements of its open execution environment.

User interface

The HT-DSS user interface was designed on the basis of accepted 
principles and “best practice” in the area of human-computer inte-
raction (HCI). 
As most HT-DSS users are not computer experts and interface usabi-
lity is a critical issue for user acceptance of any software system and 
hence for its successful adoption in practice, the HT-DSS interface 
has been subjected to careful evaluation and refinement activities 
involving both HCI experts and end users.
While the actual interface presented by the system depends on the 
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user role and on the task s/he is currently executing and/or entitled 
to execute, a uniform interaction style, based on icons, menus, stan-
dard widgets, tabs, hyperlinks, and tabular data presentations has 
been adopted, as is common in many web applications and familiar 
to most users.
Further, to enhance user confidence with the system, a common ba-
sic structure is replicated in all HT-DSS pages, regardless of the user 
classes.

It consists of the following invariant elements, highlighted in Figure 
2 showing the initial page presented to users after login:

1) the page header with the HT-DSS logo which always servers wor-
ks as a link to the DSS home page; 

2) the DSS main menu bar, just below the page header; this changes 
based on the user roles;

3) the “signed in as” area, in the top right corner of the page, 
with the username of the DSS user logged in;

4) the page title
5) a brief subtitle describing the page content and providing brief 

indications; 
6) a welcome message after the user login (only on the home page);
7) the page content (in particular the home page content includes, 

for each DSS user class, three tables, with the user current ac-
tions, the list of DSS notifications and the actions that require 
user attention);

8) the page footer, in the lower right corner, with the system version 
and the link to the project web site. 

The HT-DSS home page.
Figure 2
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The training activities (T) designed and 
carried out under the Healthreats project 
have accompanied the various phases in 
which it was divided, intervening on diffe-
rent levels and connecting closely with the 
other two macro objectives of the project: 
analysis and reorganization of processes 
(P) and the development of the DSS (D).
Laser, which is responsible for the Trai-
ning phase provided in the Healthreats 
project, has designed, planned and im-
plemented, with the support of various 
partners, training activities that have 
affected both the representatives of the 
partnership and the staff of Italian and 
foreign facilities who would be involved in 
managing a crisis in the social health, in 
particular due to the spread of pandemic 
influenza.

The organization of the training activities 
provided 4 moments that were particular-
ly defined by:
- The organization of training sessions 

aimed at the representatives of the 
partnership;

- The construction and promotion of a 
Virtual Learning Community inside 
the partnership;

Giacomo Ferrari
Laser Soc. Coop. Brescia

The Training

The Training
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- Carrying out the training activities for the operators of the struc-
tures involved in the project  and of those which are not invol-
ved;

- The organization and implementation of a training session for 
using the computer tools for supporting the decisions (DSS).

Based on Laser’s experience in training and the results obtained at 
different research stages of the project a training plan was develo-
ped, in which crucial topics have been detected in order to develop 
knowledge, skills and abilities that allow to use effectively both pro-
cesses and procedures of organizing and management and the com-
puter tools for supporting decisions. With regard to this training 
plan training courses were organized in order to take into account 
the specific needs of the recipients, although they had some common 
points regarding the development of general knowledge and skills 
relating to:

- Pandemics and influenza viruses
- Processes and procedures to be activated in case of emergency
- Characteristics and use of computer tools for supporting deci-

sions 
- Internal and external communication strategies  
- Team working
- Coaching.

The specific skills, however, were identified from time to time for 
the different roles involved in managing a crisis due to the spread of 
pandemic influenza. Then, in the organizational chart of each struc-
ture the following were considered as recipients of these training 
preparatory courses:

- The strategic level;
- The management level;
- The operational level;
- The technical - professional level.

Furthermore, with regard to the project partners involved in the te-
sting phase (ASL, IVZ, SEC, RSDM) a common training preparatory 
course was carried out, which, however, took into account the possi-
bility that it could be adapted to different socio-sanitary conditions.
As mentioned, the first level of training involved, first of all, the group 
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of partners. A heterogeneous group, the expression of highly diffe-
rentiated responsibilities and specific mission. Therefore, a training 
activity was developed, dedicated to the collaborators of the project 
partners, with the aim of building a shared background of specific 
knowledge in the hygiene and sanitary field, in relation to the orga-
nizational aspects and regarding the potential and functionalities of 
a DSS. The companies, institutions, research centers involved have 
faced, each according to its specific industry, the related areas of stu-
dy, interacting with each other to build a network of shared know-
ledge.

These objectives were pursued through two different ways:
- a Training session, dedicated to this purpose in the periodic mee-

ting of the coordination group, that seeks to promote the growth 
of shared knowledge in the areas of operation of the project; 

- a Virtual Learning Community, which, through the documents 
produced and published on the web site, has allowed to stimulate 
the processes of knowledge transfer between the partners. 

With the objective to bring into focus the main theme of the project, 
with all its aspects, activities planned and implemented for the re-
presentatives of the group of partners, the  following aspects have 
been taken into consideration: the crisis in the socio-sanitary sphere 
regarding the epidemiological sphere, with particular reference to 
the characteristics of an influenza pandemic, the organizational and 
management sphere of a socio-sanitary company, with reference to 
process modeling, the computer sphere, regarding the decision sup-
port systems (DSS).

Based on the results obtained at different stages of the project the 
following topics were approached:

- Acquaintance of the partners network
- Flu Pandemic Threat 
- Crisis and Crisis management: a Healthreats perspective 
- Decision Support Systems
- The DSS within the Healthreats project
- The impact of the adoption of a DSS on users.

In the advanced stage of the project, of course, the partners that were 
most involved in the training activities were precisely those who have 
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played a significant role on the development and subsequent testing 
of an organizational model, the partner, thus, operating in the re-
spective territorial contexts, in the social-health sphere.
For this reason the subsequent stages of training were dedicated spe-
cifically to the staff of organizations involved in the management of 
crisis situations arising from the pandemic.
In this area three levels of professionals have been identified: the 
management of the company, the crisis managers and the leaders 
of operational units. In different roles, different modules were then 
programmed to elaborate on the topics that characterize the project 
activities and capital goods for  the achievement of specific objecti-
ves, such as identification of an effective model of re-organization of 
the socio-sanitary organization in case of crisis due to a flu pandemic 
and the installation, localization and testing of a decision support 
system (DSS).
As regards to this phase of activities, Laser, with the contribution 
of several partners, planned and supervised the organization of trai-
ning courses with the objectives, targets and content set based on 
different training needs, which interested about 600 professionals 
of Italian and foreign structures  and companies with different roles 
in the management of social and health crisis for a total of about 50 
days of training undertaken.
In collaboration with ASL Brescia, project leader, in a first phase 
of training,  90 employees were involved in the area of Hygiene and 
Public Health (doctors, nurses, care workers) to develop and improve 
the skills needed to support a model of corporate re-organization in 
a crisis due to the spread of pandemic influenza. In particular, the 
training was focused on processes and procedures that institutions 
must implement in a crisis, control strategies for a pandemic spread, 
the general characteristics of decision support systems, effective and 
efficient management of the internal and external communication 
process of the structure. Subsequently, the training sessions were 
addressed exclusively to the crisis managers at the central and local 
levels of the health company in order to enhance skills, knowledge 
and abilities regarding the model of corporate re-organization in a 
crisis, with particular reference to the management processes and 
procedures, to the characteristics and specific use of the computer 
decision support system (DSS) identified in the previous project ac-
tivities.
With the foreign partners, IVZ, SEC and RSDM, as previously men-
tioned, methods, topics and training materials were shared, defining 



5151The Training

certain standard models of training. Each partner then proceeded 
to adapt the intervention to their local context, based on the choices 
made regarding the testing of the organizational model and of the 
DSS and according to the regulatory and organizational constraints 
that characterize the different locations.
At first the training of trainers was therefore carried out, and then 
the partners have begun the training of the professionals of the 
structures involved in the testing activities. 
In addition, the testing partners were the recipients of the training 
aimed specifically to the transfer of know-how related to the DSS.

Argonet organized and managed a technical session aimed to test 
and elaborate the technical concepts and details regarding the loca-
tion, consisting of a set of software tools, standards and configura-
tion options, which allowed to:

- Adapt the knowledge base of the DSS to the local context (locali-
zed action plans, to be carried out in response to critical events);

- Load rules, regulations and all kinds of useful documentation in 
the document repository of the DSS; 

- Provide to the DSS the data on the available resources and on the 
pandemic emergency scenarios; 

- Translating one or more parts of the user interface of the DSS in 
the local language, if necessary.

To complete the training activities on the DSS a specific training 
session has been activated on using the system, which has involved 
the operational figures used in testing, both at the central and peri-
pheral level.
The Hospital “Spedali Civili” of Brescia is one of the key players of 
those who had to manage government responsibilities in a pandemic 
crisis in the province. For this reason, the training activity has also 
been carried out in this direction.
A training project was in fact developed designed to involve 50 parti-
cipants selected from managers and strategic decision-making figu-
res of the company. The training project has set itself the goal of en-
couraging the learning of new tools for managing and organizing an 
effective and efficient response in a situation of health crisis and the 
acquisition of skills related to processes and functions assigned at 
decision level, even with the use of decision support systems (DSS).
With the intention of creating a model of knowledge that can be ex-
pendable between different local contexts in the stage of coordination 
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of the management of a crisis in the socio-sanitary sphere, Laser pro-
posed moments of elaboration to institutions and structures that are 
not directly affected by the activities of Healthreats project. Thanks 
to the contribution of ACB Servizi and with the collaboration of the 
Province of Brescia, structures and roles were defined that will be 
involved, with different roles, in the management of a crisis due to 
the spread of an influenza pandemic regarding to which Laser has 
tried to identify training contents that could bridge the existing gaps 
in an area of a coordinated management of the crisis and to improve 
the protection of the public health. 
A training program was proposed to the Mayors of the Province of 
Brescia, in their capacity as regional health authorities, that, in the 
first part, has provided a better organizational approach to the ma-
nagement of a socio-sanitary crisis, focused on what was elaborated 
during the Healthreats project, regarding the identification of the 
methods of analysis and construction of operational models for in-
tervening in a crisis, of the strengthening of synergies with external 
institutions, in particular through the effective coordination of the 
internal communication process in the socio-sanitary network; in 
the second part, this program established a time for discussion and 
sharing of best practices among the attendants.
Finally, in the Basic Course for Volunteers of the Civil Protection, a 
specific session was carried out that allowed the formation of about 
300 volunteers located in various parts of the province. Notional in-
dications regarding the characteristics of a pandemic were provided, 
at different levels and risk stages; then, technical directions regar-
ding hygiene requirements for these professional and the procedures 
of protection in case of spread of a pandemic virus were given; final-
ly, organizational knowledge regarding the roles and responsibilities 
in the management of the crisis was transmitted. 
While considering the difficulties of reconciling very diverse areas 
by type of partners and by legislative and organizational contexts, 
based on the activities described we can conclude that all the quali-
tative objectives and most of the quantitative objectives provided for 
the training work package of the project were met. 
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Experimentation site

Localization in Italy took place in the terri-
tory of the ASL of Brescia, more precisely, 
in Valle Trompia District n°4 (Figure 1).

ASL Brescia is responsible for the health 
status of the population living in its area. 
Its mission is to investigate the popula-
tion’s health needs and the weight of the 
most common risk factors for acute and 
chronic diseases in the area, to plan the 

The Italian localization

Fabio Besozzi Valentini
ASL Brescia

The Italian
localization

Figure 1
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health services required to respond to the population’s health de-
mands, to pay the hospitals and other local authorities for the servi-
ces they provide, and to evaluate the effectiveness, safety and cost-
benefit ratios of the health services provided according to standards 
of quality.
ASL Brescia encompasses central and territorial facilities. The for-
mer includes some Departments, which have to establish plans and 
schedules, distribute resources and promote activities in the various 
areas of competence and the latter (the districts) supply services to 
the population. 
ASL territorial facilities are organized in Human Health and Veteri-
nary Districts. 
ASL Brescia is one of the largest in Italy.

Some characteristics of District n.4 Valletrompia

380 km2 of territory (11% of ASL)
18 Municipalities
113,717 (2008) inhabitants (10% of ASL)
2009 Budget: euro 4,784,000	
71 General Practitioners
12 Paediatricians
29 pharmacies
342 hospital beds
530 beds in residences for non-acute patients
938 patients in home care.

Localization

The ASL of Brescia operators involved in the localization were: 
- Central Crisis Manager: Engineer I. Campa (also as Document Ma-

nager) Head of the “Innovation and technology development” Unit 
of ASL of Brescia; Dr. G. Baitelli, Head of the Infectious Diseases 
Prevention Unit of ASL of Brescia;

- Local crisis manager: Dr. F. Besozzi Valentini, Director of DGD 3 
(District 4 Valle Trompia) of ASL of Brescia, Dr. A. Fulgenzi, ad-
ministrative staff for the management of DGD 3 (District 4 Valle 
Trompia) of ASL of Brescia;

- Observer: Dr. L. Antonelli, Health Education Office, ASL of Brescia;
- Observer and evaluator: Prof. U. Gelatti, Head of the Epidemiology 

Unit of ASL of Brescia. 
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The test was prepared between mid-May and mid-June 2010 and in-
cluded: 

1) specific training of the personnel of the district involved;
2) computer implementation of the pre-selected data set;
3) preparation of the local environment, both hardware and network; 

to improve the localization activities of the Decision Support Sy-
stem that was connected to and made available to the internal 
ASL network. 

4) establishment of two separate rooms for the central crisis Team 
Manager and local emergency Team Manager for the specific test 
activity days;

5) the presence of two people with the role of observer and evaluator 
throughout the localization testing days.

Pratical localization

The localization phase took place on the 14th and 16th of June 2010.
During the specific team activities 7 plans triggered by three events 
were tested.
 
Event: The need for mass vaccination from which three plans are 
derived:
Emergency vaccination plan (report 1 c)
Public communication plan (report 1 b)
Call-center activation plan (report 1 a).
 
Event: Suspected human case from which two plans are derived:
Plan for the management of a suspected case of infection (report 2a)
Plan for the surveillance of a human case exposed to risk (report 2b).
Event: The need for local emergency vaccination from which two other 
plans are derived:
Local emergency vaccination plan (report 3a)
Plan for the management of a lack of human resources (not explained 
below).

All plans tested were completed and, except for some minor problems 
to investigate with the technical team, a good level of consultation was 
obtained regarding the information database (e.g., human resources, 
patients, general practitioners).
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During the localization phase some aspects emerged that do not af-
fect the functionality of the Decision Support System but may need 
to be considered:

- the sequence “request - accept - activate” a plan may be excessive 
in some cases;

- it may be useful to further extend communication/notification 
between the central and local crisis managers;

- with multiple levels running at the same time, it would be useful 
to have additional functionalities available to understand “who 
does what” in a concise display; the presence of all actions (histo-
ric and currently running) on the same page is not always easy to 
manage; a more specific display would be useful;

- changing from one crisis manager to another during the imple-
mentation of measures is difficult because it is always the second 
crisis manager who is identified as the executor of the action;  

- a manual operation is required to update the system. Some pages 
should update periodically and automatically.

Example of pratical experimentation 

Experimentation dates: 14/06/2010 and 16/06/2010
Roles:	 Campa 	 = CCM 2, Administrator, Document Manager 
	 Baitelli	 = CCM 1
	 Besozzi	 = LCM 1	
	 Fulgenzi	 = LCM 2	
	 Antonelli	 = Observer 
	 Gelatti		 = External Evaluator
Event which occurred: Need for mass vaccination (EVT_EMR_VAC)
Plan implemented: Emergency vaccination plan (IT_EMR_VAC)



575757The Italian localization

Final remarks

The Decision Support System tested is an initial prototype; there is 
room for further improvement and interesting research ideas.
The Decision Support System seems to be a useful tool for monitoring 
actions taken and those to undertake in a crisis situation; it is certain-
ly effective as a guide which facilitates staying in line with a charted 
course; it can prevent too many people from simultaneously making 
decisions regarding the steps to undertake and makes operators feel 
more involved in a complex organization. 
The Decision Support System represents a new way of modelling know-
ledge which enables greater clarity with regard to key documents of a 
certain course and especially to have them readily available.
The Decision Support System tested could also be a useful tool in the 
management of other emergencies in addition to pandemic influenza.
The effectiveness of the Decision Support System is strongly linked 
to the quality of input data, particularly regarding the completeness 
and updating in real time. Crisis management requires multiple skil-
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ls and the crisis manager needs specific theoretical expertise. The 
team that deals with crises must, therefore, be trained and know 
the model and the organization in depth (PDT - Processes, Decision 
Support System, Training).	
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The Subdirectorate General on Surveil-
lance and Response to Public Health 
Emergencies, responsible for the epide-
miological surveillance of contagious dise-
ases and epidemic outbreaks in Catalonia 
conducted the experimentation trial of the 
Healthreats Decision Support System.  

The simulation scenario selected was an 
outbreak of Legionnaire’s disease with 
the following chronology of events:
1) Report of a second case of Legionnai-

re’s disease admitted to Intensive care 
Unit of a tertiary care Hospital.

2) First case reported as individual case, 
admitted at the same hospital 10 days 
before.

3) Report is sent to the Epidemiological 
surveillance unit at the health region 
department, which the facility belongs 
to.

4) In the following days other hospitals in 
a <1Km radius, report other cases of 
patients admitted and diagnosed with 
Legionnaire’s disease. 

5) The central health authorities (Direc-
torate of Public Health and Health 
Protection Agency, Environmental he-
alth department) are alerted. 

Simò Schwarz
Secretary’s Office for Strategy 
and Coordination (SEC) of 
the Ministry of Health of the 
Catalan Government

The Spanish
localization
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Clustering of cases reaches mass media by the time one of the pa-
tients is deceased. 

6) Environmental, clinical and epidemiological investigations are be-
gun. A hypothesis regarding the source of the infection is establi-
shed. Environmental investigation of all facilities such as cooling 
towers that are water-driven and a suspected source of aerosol 
formation and dispersion in the area are checked.

7) Daily official communications to media on the progress of the 
events (number of cases, hospitalisations, deceased; risk factors, 
age and sex of the cases as well as their outcome) are provided.

8) Source of infection is identified and closed, adequate treatment 
and subsequent sampling is conducted until negative results for 
Legionella are obtained. 

9) Final report is provided by environmental authorities and added 
to the epidemiological surveillance unit report. 

The graphic below shows the chronology of events and the organiza-
tions involved in the simulation scenario.

 



61616161The Spanish localization

Organizations involved:
-	Health Protection Agency - Epidemiological surveillance units, 

field epidemiology officers.;- Environmental Health at central and 
field level.

- Cat Salut - Hospital diagnostic and reporting facility;
- Microbiological laboratory;
- Reference laboratory for strain isolation and molecular analysis 

(clinical and environmental) ;
- Municipal authoritie - Availability of human resources and infor-

mation on census and sanitation procedures for cooling towers, 
fountains and any aerosol generating devices.

The simulation was not carried out at a centralized level but on a 
complementary infrastructure, in a kind of in-vitro experimentation, 
as Public Health databases are undergoing a migration process and 
all historical information is currently being migrated. However, the 
migration process will enable the integration of the Primary Care 
System and Public Health data (declaration of disease and statutory 
reporting) avoiding double data entry, and will also allow Public He-
alth access to some specific information from the Health Summary 
Records, thereby enriching the HT-DSS.    

The experimentation trial demonstrated positive results but some 
drawbacks must also be mentioned. The system provides real know-
ledge of the event’s situation, decision making steps are suggested 
in an automated reasoning way, information display is friendly and 
easy to follow by users at any level, and quick, timely, comprehensive 
communication among all actors involved in the event is facilitated. 
The main drawback concerns the human resources needed to main-
tain the updated information (user guidelines and contact list infor-
mation) requested by the HT-DSS. 

In summary, the HT-DSS appears to be a useful and handy tool, 
though the maintenance of the information needed by the system 
requires some additional human resources. 
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Introduction

The National Institute of Public He-
alth of the Republic of Slovenia (NIPH) 
promotes and protects the health of the 
Slovenian population by collecting and 
analysing national health data, conduc-
ting research, policy analysis and deve-
lopment activities. The NIPH has the 
important responsibility of being one 
of the major knowledge resources for 
the people working in the field of public 
health. That is why the NIPH devotes 
significant effort to actively contribute to 
the development of knowledge capacities. 
We recognise the added value of sharing 
our experiences and best practices within 
different networks, and have a chance to 
build expertise together in this network. 
The Centre for Communicable Diseases 
(CCD) is one of the nine organizational 
units of the NIPH. The CCD provided its 
capacities to carry out experimentation 
of the DSS.

Experimentation site 

The experimentation site was organized 
within the Centre for Communicable Di-

Tatjana Frelih, MD
Radivoje Pribakovic Brinovec, MD
Nejc Bergant 
National Institute of Public He-
alth, Ljubljana, Slovenia 

The Slovenian
localization 
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seases (CCD) at the National Institute of Public Health (NIPH). The 
CCD’s key tasks include national epidemiological surveillance, co-
operation in international epidemiological surveillance, laboratory 
diagnostics, preparation of vaccination strategy, training for health 
workers, etc. Because of these tasks the CCD’s representative repre-
sents the NIPH in the National Coordinating Committee for Pande-
mic Preparedness in Health Care at the Ministry of Health. 

Training 

Training was one of the three key components of the project. In ad-
dition to its primary goal, i.e., acquiring knowledge and understan-
ding the DSS application, several other discussions took place in the 
scope of the training. One of the most notable subjects was the NIPH 
organisational model in case of a pandemic with the focus on the 
current procedures, methods and practice in crisis management and 
solution. Within the scope of the training, we tried to come up with 
new ideas (with the assistance of the DSS also) to help us address 
any crisis as quickly and efficiently as possible with the support of 
our regional institutes. 
The primary goal of the training sessions held at the NIPH was to 
provide the individual experts involved in project testing (IT experts, 
epidemiologists, public health professionals) with information on the 
goals and contents of the project, and to inform them of their tasks. 
This training course was targeted solely at NIPH employees and was 
held at the NIPH premises over a period of two weeks. Four sessions 
providing basic insight were organised. 
In the first training session participants were introduced to the DSS’ 
basic characteristics related to its installation and localization. This 
session resulted in the installation of the DSS and HT Designer and 
in the translation of the DSS user interface. 
During the second training session participants were introduced to 
the specifics of the use of the DSS to ensure that the experimen-
tation is conducted in line with the planned objectives. They were 
also familiarised with the respective roles and tasks allocated to each 
participant. The results of this session were the definition of the DSS 
users and their roles, preparation and upload of new intervention 
plan (with events), upload of health related data. 
In the third training session the participants were introduced to the 
specifics of using HT Designer. They learned how to revise and draw 
up intervention plans specific to the conditions in Slovenia. 
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The last session was a working meeting before conducting the actual 
DSS testing. We also defined the necessary work scope and decided 
which intervention plans were relevant to the testing of the appli-
cation. Within the testing framework, plans pertaining to pandemic 
influenza would be tested, as the Project was primarily focused on 
crisis management in case of pandemic influenza. In addition, tests 
or protocols related to epidemiological monitoring of invasive menin-
gococcal disease and measles would be tested. 

Localization 

The DSS prototype was adapted to the specific context of the Slo-
venian experimentation site. We translated the DSS user interface 
almost completely into Slovenian. The translation process was com-
pleted using HT Designer and proved relatively simple due to the 
user-friendliness of the application. Following the translation pro-
cess, we started experimentation of the DSS. 
Data on patients with communicable diseases could not be uploaded 
since the Slovenian Communicable disease act prohibits the use of 
personal identifiers. As a result we uploaded dummy data, as well as 
data about absenteeism in schools and in companies during the last 
flu pandemic. Data were collected on a weekly basis. Data regarding 
structures and facilities (hospitals, nursing homes, GP’s), admis-
sions and immunization are collected on a yearly basis and were also 
uploaded successfully. 
The main problem during the localization process involving local data 
was that we did not have a lot of data provided in real time on a daily 
basis. The NIPH mainly collects data on yearly or quarterly basis. 
This type of data is not so responsive to crisis situations and crisis 
management. In this sense, the DSS system is very innovative and 
complex. Nevertheless, it is noted that in Slovenia a project called 
eHealth is in progress. eHealth is currently one of the major projects 
in the field of informatisation of the health care sector. The project 
combines the use of communication and information technology in 
the health care sector to assure more effective public-health services. 
One of the main strategic goals is therefore providing secure and 
reliable access to all key patient information for all health care pro-
viders, GPs, specialists, and pharmacists within an electronic health 
record and other data sets.
One of the key processes during the localization was also the adapta-
tion of several intervention plans previously uploaded into the DSS 
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application by our Italian partners. For the adaptation of plans, we 
used HT Designer. Following the revision of the existing plans (mo-
dified events and actions) we created new intervention plans (plan 
for the epidemiological surveillance of invasive meningococcal disea-
se, measles, etc.). One of the few deficiencies was that the interven-
tion plans only focus on three possible roles: Central Crisis Manager, 
Local Crisis Manager, and Field Operator. There should also be a 
possibility to add new roles that could be represented in the DSS 
application. The completion of such plans would require the role of 
Laboratories.
Various documents (definitions, protocols, etc.) were attached to 
each plan to facilitate communication between users and also to sim-
plify the workload. User responsibilities were also detailed in these 
documents. 

Practical experimentation 

Organization of work during the experimentation simulated those si-
tuations which were typical for pandemic management in the count-
ry. The NIPH and the CCD participated in several training courses 
on pandemic management over the last 5 years. In these training 
courses, the roles of professionals at the CCD were already defined 
and were the same or very similar to the roles defined in the experi-
mentation of the DSS. 
Users were defined during the preparation phase of the experimen-
tation. According to the project documentation i.e., the HT-DSS Lo-
calization Guide and Healthreats PDT Package Requirement Speci-
fication (Deliverable 4), DSS users took part in the experimentation 
as follows:

- Administrator,
- Central Crisis Manager (also played the role of Allocation Table  

Manager), 
- Document Manager (also played the role of Knowledge Manager), 
- Event Manager, 
- Field Operator, 
- Local Crisis Manager, 
- Observer.

Users of the DSS were staff of the Centre for Communicable Disea-
ses at the NIPH, medical doctors specialising in communicable dise-
ase epidemiology and members of the National Influenza Pandemic 
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Plan team. The role of the administrator was played by the chief 
statistician in the centre.
We decided that the DSS localization and experimentation phases 
should focus on two different crisis situations: 
1) An influenza pandemic as an example of a major emergency situa-

tion with a broad spectrum of interlinked activities at different 
levels of intervention. 

2) A meningococcal invasive outbreak as an example of a rapidly 
evolving crisis situation in a localized environment. 

Regarding influenza pandemic, our aim was to test the implemen-
tation and effectiveness of the pandemic plan and the major points 
contained in the »SOI« - emergency/outbreak operation procedure 
document, as an addition to the national pandemic plan. The pan-
demic plan is more focused on a specific field-pandemic situation, 
involving many levels using an interdisciplinary approach. The goal 
of this exercise was to test the relations and communication between 
different parties and members in the process.

Regarding a meningococcal invasive outbreak, the group activated as 
a consequence of identified possible cases in the field. The task was 
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to evaluate the functioning of the defined process. The experimental 
exercise was based on major issues from the »SOI« document and 
was in line with the established algorithm for managing a  Meningo-
coccal invasive outbreak. 

Conclusions 

Experimentation at the NIPH was successfully performed using the 
DSS with its many functions and users played their roles accordin-
gly. With the translation of the DSS into Slovenian and with the 
further development of different intervention plans together with 
better data availability, the system could be easily implemented in 
the country. 
During the experimentation phases we identified several benefits 
and strengths of the PDT. We see the DSS as having great potential 
for a European-wide approach to pandemic management. 

Enclosed simulation, done for the exercise and used in the DSS.

Figure 1
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Experimentation site

The National Public Health Institute (NPHI)
The NPHI was established by Gover-
nmental Decision in December 2009. It 
was the result of the fusion of six Public 
Health Institutes from Bucharest, Timi-
soara, Iasi, Cluj, Mures and Sibiu. 

The role of the NPHI is to provide tech-
nical expertise to the local (district) pu-
blic health authorities in the field of pu-
blic health, including the management of 
health threats.

The NPHI is organised in three national 
centres and six regional public health cen-
tres. The national centres cover the fields 
of public health in relation with chemical, 
environmental, radio nuclear and com-
municable. In addition, the Romanian 
IHR National Focal Point was designated 
to function within the NPHI.

 The Romanian IHR National Focal Point 
is available for communications with the 
European WHO Contact Point, 24/7/365, 
regarding the threats covered by the In-
ternational Health Regulations 2005.

Laurentiu Zolotusca
Romanian Society for Disaster 
and Emergency Medicine

The Romanian
localization
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The main objectives of the NPHI are:
- Surveillance and control of communicable and non-communicable 

diseases;
- Health status monitoring;
- Monitoring of public health in relation to environmental and oc-

cupational threats;
- Health promotion and health education;
- Regulating the public health field;
- Management of public health.

The National Centre for Diseases Surveillance and Control is organi-
sed in several departments:

- Surveillance and control of vaccine preventable diseases;
- Surveillance of  zoonoses, food and water borne diseases;
- Surveillance of blood borne, nosocomial, sexually transmitte dise-

ases, HIV and tuberculosis;
- Management, statistics and informatics department.

The National Centre for Diseases Surveillance and Control commu-
nicates with the European Centre for Disease Prevention and Con-
trol (ECDC) regarding any health threats identified at a global level 
but with a potential impact on Member States.  The centre is also 
part of the European Commission – Early Warning and Response 
System (EWRS), which covers the threats of communicable diseases 
at the EU level.
The National Centre for Diseases Surveillance and Control commu-
nicates the cases identified as health threats (such as imported cases 
and contacts of each case - for pandemic flu, SARS, avian flu, etc.) to 
the District Public Health Directorate (Ministry of Health) and, if 
other support measures are needed (non-health measures), the case 
is communicated thru the Ministry of Health to the General Inspec-
torate for Emergency Situations.

The main functions of the National Centre for Diseases Surveillance 
and Control are:

- Technical coordination of the regional and district public health 
departments;

- Coordination of the national communicable diseases network; 
- Verification of national and international communicable diseases 

threats; 
- Collaboration with national and international organisations on 
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surveillance of communicable diseases, designated as competent 
body in relation to the European Centre for Disease Control 
(ECDC) for surveillance, threat detection, risk assessment and 
training; 

- Creating and implementation of technical guidance; 
- Participate along with the National IHR Focal Point in elabora-

ting and implementing emergency situation action plans; 
- Analyzing communicable disease trends and recommending con-

trol measures to the Ministry of Health; 
- Coordination of control measures in case of outbreaks of commu-

nicable diseases of national or international concern; 
- Coordination of the early warning and response system for com-

municable diseases; 
- Design and implement new surveillance methodologies; 
- Training sessions for regional and district public health personnel 

in the field of communicable diseases, risk assessment and early 
warning; 

- Design and implement epidemiological and seroprevalence sur-
veys; 

- Evaluation of vaccine coverage for all age groups and vaccines 
from the National Immunization Program; 

- Elaborate the annual report on communicable diseases and vacci-
nation for the World Health Organization; 

- Reports communicable diseases data to the TESSy (The Epide-
miological Surveillance System) program implemented by the Eu-
ropean Centre for Disease Control.

The National Centre for Diseases Surveillance and Control of the 
National Public Health Institute receives, in real time, information 
on health threats from the ECDC and/or WHO-Europe, through dif-
ferent channels of communication.

The goal is for the DSS to become a channel of communication for 
the management of health threats events in Romania, between the 
responsible institutions at a central and local level.

The National Centre for Disease Surveillance has a central role in 
developing the methodology for the management of events within 
the DSS, by establishing the procedures in the DSS in accordance 
with Romanian laws and regulations for health threats and with the 
International Health Regulation.
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At a central level the communication is between three institutions:
1) the National Centre for Diseases Surveillance and Control of 
the National Public Health Institute, 2) the Romanian Ministry of 
Health and 3) the General Inspectorate for Emergency Situations 
of the Ministry of Administration and Interior. At a local level the 
communication is between two institutions: 1) the District Public 
Health Department and 2) the District Inspectorate for Emergency 
Situations. The communications between central and local levels is 
realised for health interventions between the National Centre for Di-
seases Surveillance and the District Public Health Departments and 
for non-health interventions the communication is realised between 
the General Inspectorate for Emergency Situations and the District 
Inspectorates for Emergency Situations.

In this first phase of project implementation and testing of the DSS 
prototype, the central institutions are the National Centre for Dise-
ases Surveillance and Control, the Romanian Ministry of Health and 
the General Inspectorate for Emergency Situations and at local level 
is the Public Health Department of the Municipality of Bucharest. 
According to the needs, the system will gradually include up to all 42 
districts of Romania, respectively all District Public Health Depart-
ments and all District Inspectorates for Emergency Situations.

Initially, the procedures will include pandemic influenza, followed by 
avian influenza and afterwards by SARS. Gradually, the DSS protot-
ype will include the procedures for other health threats, according to 
their occurrence and the DSS-users decisions.

The DSS prototype was installed on a Linux server of the company 
that provides internet services for the National Public Health Insti-
tute and respectively for the National Centre for Diseases Surveil-
lance and Control.

The medical staff involved in International Health Regulation and in 
the Early Warning and Response System from the National Centre 
for Diseases Surveillance and Control of the National Public Health 
Institute, the Romanian Ministry of Health and the Public Health 
Department of the Municipality of Bucharest was trained in three 
sessions of approximately 2-4 hours each.

The DSS prototype is now in an installation process on a new Na-
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tional Public Health Institute Linux server. After the finalization of 
the DSS application transfer process on the new Linux server, the 
training of the seven medical epidemiologists will continue and they 
will work on defining the procedures together with the specialists 
from the General Inspectorate for Emergency Situations.

Organization

The experimentation and training site was the National Centre for 
Diseases Surveillance and Control, which is a structure within the 
National Public Health Institute, located in Bucharest.

An IT technician from the company that provides internet and email 
services to the National Public Health Institute and the IT staff of 
the National Public Health Institute decided that the IT-company 
would temporarily host the DSS prototype. In order to achieve this 
task they configured a Linux server, according to Argonet specifica-
tions, and installed the DSS-prototype (after several attempts it was 
successfully installed when the Linux server was properly configu-
red). 

The finalization of the server and software installation at the Natio-
nal Public Health Institute allowed the transfer of DSS applications 
on this server.

User population

At the National Centre for Disease Surveillance and Control and at 
the National Public Health Institute four epidemiologists were invol-
ved in analysing the DSS prototype capabilities and they will involve 
other colleagues in the localisation process of the DSS, including the 
development of procedures and processes (central crisis managers).

At the Romanian Ministry of Health, the Secretary of State respon-
sible for Health Threats and Emergency Situations and the 2 senior 
epidemiologists responsible for pandemic influenza, International 
Health Regulation and Early Warning and Response will have access 
to supervise the DSS processes and to keep the Minister of Health 
informed (central crisis managers).

The General Inspectorate for Emergency Situations of the Minist-
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ry of Administration and Interior has one specialist involved in the 
project at this moment (she was trained in two training sessions in 
Brescia, in 2010). This specialist is training the designated staff to 
work in this project, both at central and local levels of the Inspecto-
rates for Emergency Situations. Her role is that of a central crisis 
manager.

The Public Health Department of the Municipality of Bucharest de-
signated two senior epidemiologists to work on the project. At this 
stage they will work as field operators and/or local crisis managers.

In the near future two infectious disease doctors from the two in-
fectious diseases hospitals in Bucharest (the doctors responsible for 
communication with the Public Health Department of the Munici-
pality of Bucharest regarding outbreaks and health threats) are ex-
pected to be involved as local crisis managers and/or field operators. 
Also, the 20 GPs involved in sentinel surveillance of influenza-like 
illnesses (ILI) in Bucharest are expected to be involved as field ope-
rators. 

The DSS users started to configure the standardised procedures for 
pandemic influenza in the mitigation phase, procedures applicable, 
to some extent, to avian influenza and SARS.

Localisation 

In the first phase, the menu of the DSS-prototype will be used in En-
glish, but all materials will be developed in Romanian (as part of the 
language customisation process, without using Romanian diacritics). 
This decision is based upon the DSS users’ knowledge of the English 
language.

By expanding the number of DSS users, the menu of the DSS-protot-
ype will be translated in Romanian.

The process of localisation is not finalized but to date there have been 
no reports of obstacles to implementation. There have only been dif-
ficulties related to getting familiar with the DSS capabilities.



75The Romanian localization

Local data and knowledge

The development of the knowledge base (events, plans, relevant do-
cuments for each experimentation site) are in process for pandemic 
influenza in mitigation and containment phases.

In addition, the development of databases at central and local levels 
is now in process.

The operative structures were decided as well as the human and ma-
terial resources at central and local levels. Still, the process needs to 
continue in order to include the infectious diseases hospitals and the 
GPs (family doctors).

Training 

The goal of the training is to empower DSS-users to improve the ma-
nagement of health threats. The purpose of the training is to develop 
DSS-users’ knowledge and skills to work with the DSS for health 
threats management.
The first objective of the training is to provide 24 training hours to 
10 DSS users.
The second objective is to have all procedures, protocols and site da-
tabases of resources in the DSS, in all sites.
The third objective is to have all 10 trainees using the DSS on regu-
lar basis. 

Training sessions

The seven participants at the first three training sessions learned 
about the network platform used (Linux) and assisted at the DSS 
installation. They learned about the procedures and documents they 
need to produce in a standardized format, with the specificity of in-
tervention for each site. In addition, the role of each institution was 
reshaped in the DSS template and wording. It was a good opportuni-
ty to clarify the role and responsibility of each DSS user. Each of the 
three sessions lasted an average of 3 hours.

The training will continue in parallel with the development of proce-
dures, protocols and databases for each site.
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Practical experimentation

In this experimental phase, the DSS users from the five institutions 
involved developed the procedures and protocols for the manage-
ment of health threats represented by cases of pandemic influenza in 
the mitigation phase. Each event is initiated by the National Centre 
for Disease Surveillance and Control (for travellers communicated 
by ECDC as contacts of pandemic influenza cases) or by the Public 
Health Department of the Municipality of Bucharest (for cases or 
suspected cases of pandemic influenza). The epidemiologic investiga-
tion, including the laboratory testing, ambulatory treatment of per-
sons with pre-existing medical conditions for a severe clinical evolu-
tion or hospitalisation and treatment of severe cases is standardised 
and the event ends when the outcome of these activities leads to the 
conclusion and neutralization of the health threat.

The four epidemiologists from the National Centre for Disease Sur-
veillance and Control and from other departments of the National 
Public Health Institute were involved in analysing the DSS prototype 
capabilities and identifying other colleagues for the DSS localisation 
process, including in the development of procedures and processes 
(as central crisis managers).

The supervision of the DSS prototype utilization and development in 
Romania is at the level of the Ministry of Health. The Secretary of 
State responsible for Health Threats and Emergency Situations and 
the two senior epidemiologists responsible for pandemic influenza, 
International Health Regulation and Early Warning and Response 
are responsible for supervising the DSS processes and keeping the 
Minister of Health informed (central crisis managers).

The specialist of the General Inspectorate for Emergency Situations, 
which is under the authority of the Ministry of Administration and 
Interior, is responsible for the training of the designated staff to 
work on this project, both at central and local levels of the Inspec-
torates for Emergency Situations. Her role is that of a central crisis 
manager.

The two senior epidemiologists from the Public Health Department 
of the Municipality of Bucharest are designated to work as field ope-
rators and/or local crisis managers. They have the responsibility of 
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developing specific procedures and protocols as well as the databases 
for resources for their institution.

The experimentation took place during the third training session. 
The desktops and laptops (with internet modems) of the DSS-users 
were used at the National Centre for Disease Surveillance and Con-
trol on 30/07/2010. All the staff of the National Centre for Disease 
Surveillance and Control participated in this experiment, as well as 
the designated DSS users.

It was the start of the process of developing the procedures for the 
case management of pandemic influenza.

Concluding remarks

The DSS-prototype is a powerful tool for the management of health 
threats and to date there were no cases of procedures for the influen-
za cases not to be properly designed.

The concurrent staff responsibilities did not allow DSS-users to have 
the necessary time for in-depth experimentation and for the develop-
ment of all necessary documents and databases.
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The aim of the
Portuguese localization

The aim of the localization work realised 
at INOVAMAIS was to provide for a Por-
tuguese version of the Healthreats system 
that shall be available to local health and 
civil protection authorities in Portugal 
and in other Lusophone countries, like 
African countries with Portuguese as the 
official language. Although INOVAMAIS 
is not a final user of the system, the pur-
pose of its participation in the localization 
and experimentation phase was to locali-
se the software for Portuguese language, 
localise metadata and configurations to 
Portuguese and setup a coherent sample 
based on the general Healthreats PDT in 
order to test the entire system and pre-
sent it to Portuguese regional and local 
authorities that may use the Healthreats 
system.

The RTD Unit of INOVAMAIS, involved 
in the project since its beginning, was the 
leader of WP4 - State of the art review, 
participated in WP5 and WP6 contribu-
ting to process modelling, requirements 
specification and DSS design, and was 
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also involved in the localization activity.  The Training Unit of INO-
VAMAIS was also involved in order to prepare the localization of 
training materials.

The localization work

The activities of the localization process were the translation to Por-
tuguese of the Processes, Events, DSS software and all its data and 
parameters based on the English sample.
In order to prepare the localization team at INOVAMAIS, a few trai-
ning sessions with the following contents were conducted before the 
localization and experimentation phase:

- Knowledge of the characteristics of the pandemic situation and 
related needs;

- Knowledge and application of the organisational model of health 
facilities in response to pandemic situations;

- Knowledge of Events and Processes;
- Knowledge of the requirements of the DSS;
- Knowledge of the structure and workflow of the DSS;
- Knowledge of DSS installation procedures.

The Portuguese localization is based on the English sample using 
generalised operative structures and resources appropriate to make 
a Portuguese demonstration of the DSS. The events and plans mo-
delled in work package 6 and presented in D7 were translated to 
Portuguese, implemented in the workflow design tool and imported 
to the DSS.
The general sample has an operative structure of a central manage-
ment organisation with a central crisis manager, a knowledge mana-
ger, an event manager, a document manager, a system administra-
tor, and six territorial areas each one with a local crisis manager and 
a field operator. This structure was translated to Portuguese simula-
ting the Portuguese health regional structures – ARS – and the ter-
ritorial areas simulating the grouping of health centres, accordingly 
with the national contingency plan for avian influenza. This sample 
structure may be equivalent to Alentejo Regional Health Admini-
stration (ARS Alentejo), even though each of the five regional health 
administrations in Portugal has a different number of groupings of 
health centres.
A practical experimentation of the system was conducted by INO-
VAMAIS aimed at testing the DSS and in particular its Portuguese 
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localization. The localization team at INOVAMAIS took the different 
roles in the DSS to simulate the events and run the corresponding 
processes. A few improvements in the translation tables and in the 
parameters were implemented after the first global test.
The Portuguese sample is running on an internet server at INOVA-
MAIS and is available for demonstrations to Portuguese speaking 
health organizations. 

Future work

INOVAMAIS plans to offer demonstration sessions for the Regional 
Health Administrations in Portugal and for that purpose provided a 
web server housing the Portuguese version of the system. In order 
to achieve greater efficiency in each demonstration session, a preli-
minary preparation session will be held so as to enable the approxi-
mation of the parameterization of the DSS with the reality of each 
region.
For other Lusophone countries’ organizations, the first approach 
should consist of a customisation prepared based on a questionnaire 
and the first demonstration should be conducted via Internet by tele-
conference.
INOVAMAIS will provide installation, parameterisation and training 
services to all Portuguese-speaking organizations interested in using 
the HEALTHREATS Decision Support System to respond efficiently 
and in a co-ordinated manner to threats to health.

Conclusions

The Healthreats crisis management system, including processes, the 
innovative DSS and a structured training plan and training material 
were successfully localised to Portuguese-speaking organizations. 
The INOVAMAIS team responsible for the Portuguese localization 
is trained and prepared to demonstrate, install and customize the 
system for the regional health administrations in Portugal and other 
Lusophone countries. INOVAMAIS has a web server housing the 
Portuguese version of the system that may be specifically customized 
for each demonstration. 
Even though INOVAMAIS is not a final user, the opportunity to make 
a Portuguese version was seized and is now available to Portuguese-
speaking organizations that need a crisis management system to re-
spond to health threats efficiently and in a co-ordinated manner.
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Introduction

Internal evaluation of a project is a col-
lection of activities that are conducted in 
order to provide regular self-assessment 
of the project’s activities and status. The 
aim of self-evaluation is to monitor the ac-
tivities and achievements of the project, to 
present and evaluate them in an objecti-
ve manner and to provide feedback in the 
form of warnings and recommendations. 
This helps to detect potential project we-
aknesses that need timely response and 
improvement, thus preventing potential 
problems before they become real ones. 
Internal project evaluation is one of the 
good managerial practices that should be 
followed in order to improve the success 
rate of collaborative projects.
This paper presents the methodology and 
some of the available results of the He-
althreats project internal evaluation [6]. 
Healthreats is an international collabora-
tive project that is sponsored and co-fun-
ded by the European Commission’s Exe-
cutive Agency for Health and Consumers 
(EAHC) and aims to develop an integra-
ted decision support system for health th-
reats and crisis management. The system 
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is based on a general decision support system platform. Influenza 
outbreak was the main focus scenario to be supported by the system, 
with particularly Italian, but also Romanian, Slovenian and Spanish 
healthcare environments taken into account. Moreover, the system 
was designed to be generic and adaptable to varied scenarios and 
environments.
The methodology of internal evaluation is mostly based on the me-
thodology of multi-attribute decision support, but also has some spe-
cific approaches that facilitate the monitoring and evaluation of a 
project’s status, such as continuous intermediate evaluation of spe-
cific objectives and planned work package achievements. The metho-
dology was established in the formal evaluation plan and during the 
project lifetime adapted and refined to a minor extent. At the time of 
writing this paper, the project is in its final phase, but still ongoing, 
therefore the focus of this paper is predominantly on the methodolo-
gy rather than results.
Evaluation targets of our internal project evaluation are presented in 
Section 2. The evaluation methodology is described in Section 3. Sec-
tion 4 provides some of the available results and Section 5 outlines 
some of our experiences with the evaluation approach presented.

Evaluation targets

Work in collaborative projects is usually divided into work packages 
(WPs). Each WP represents a separate group of activities that are fo-
cused on a common objective. On a higher level, WPs are managed by 
project management that coordinate the work in the project, oversees 
compliance with the agreed deadlines and communicates with WP lea-
ders and external entities (regulatory bodies, stakeholders, etc.).
WPs have specific tasks and goals, but usually some of the goals of the 
project depend on the activities that connect the achievements of the 
WPs.
Therefore, decisions regarding which components of the project to eva-
luate and at what level of detail are not straightforward and simple. In 
our case, we chose to evaluate the project with four focus points that 
are presented in the following subsections. Given that the evaluation 
takes place at different levels of detail and in different contexts, some 
of the indicators are used more than once (e.g.: the number of publica-
tions is used in the evaluation of specific WP achievements and also in 
a different evaluation of overall project impact).
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Project management
The first focus point is devoted to project management activities. Four 
components of project management were selected for evaluation:

- Communication
- Coordination of work
- Technical leadership
- Timeliness.

General project objectives
The second major focus point is devoted to general objectives of the 
project, which are defined to be general and are monitored and eva-
luated on a higher level of abstraction mainly by descriptive indica-
tors. The general objectives are evaluated through the assessment 
of:

- Outputs: there are three main targets in the evaluation of outputs: 
(1) the project’s web site, (2) publications and presentations and 
(3) the decision support system.

- Impacts: impact focus points were selected according to the CDC 
guidelines [5] and are targeted at the treatment of threats, com-
munication, costs, confidence and timeliness.

- Scalability: this aspect of the approach is assessed from two per-
spectives: (1) geographical scalability and (2) problem domain 
scalability. The geographic scalability describes the ability of the 
approach to be used in different state regions, states, and EU re-
gions. The problem domain scalability describes the ability of the 
approach to be used in different problem domains.

Main result of the project
The main result of the Healthreats project is a decision support sy-
stem for end users, together with training activities and materials. 
This evaluation is made at the highest possible level of detail with 
very specific, concrete and easily measurable indicators. For the deci-
sion support system, the targets of evaluation are grouped into three 
groups: experimental targets (verification, validation, usability and 
technical quality), descriptive targets (availability, flexibility, utility 
and technical assessment) and the EU value group. In the training 
part, the content, methodology and extent are the focus of evalua-
tion.

Specific objectives
Specific objectives of the project are reflected in the achievements 
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of corresponding WPs. Targets of evaluation therefore correspond 
to particular achievements that are to be met in WPs. They are nu-
merous and very diverse, but are all evaluated in a unified way (see 
section Methodology/Specific objectives). 

Methodology

In this section we present a methodology of project self-evaluation, 
which was developed and used in the Healthreats project. After a 
general introduction, the approach is presented for each evaluation 
aspect in a dedicated subsection.
The evaluation targets were evaluated at different levels of detail 
and there are different indicators and monitoring/evaluation proces-
ses dedicated to each of them. For the purpose of evaluation, the 
indicators are aggregated into higher level concepts through qua-
litative hierarchical evaluation models. The modeling and analysis 
of aggregate criteria follows the multi-criteria decision modeling 
(MADM) approach [7, 4], using the qualitative DEX methodology [2, 
3, 8]. This methodology allows for an efficient, comprehensible and 
transparent evaluation of multiple criteria.

Project management
The management of the project is evaluated according to commu-
nication, coordination of work, technical leadership and timeliness. 
The first three criteria are evaluated on the basis of a yearly que-
stionnaire for project partners provided to all the work package le-
aders. The indicator of success is the average answer to a question, 
where the answers can be given using a rating scale from 1 (worst) 
to 5 (best). Timeliness is evaluated according to the timeliness of the 
deliverables and milestones reached. The indicator is the number of 
deliverables delivered on time, with an agreed upon delay and with 
an exceptional delay.

General project objectives
The evaluation of outputs is the aggregation of (a) the aggregated 
indicators concerning the evaluation of the project web site, publi-
cations and presentations, and (b) the aggregated indicators concer-
ning the system developed.
The assessment of impact is intrinsically ex-post. The issue of the 
ex-post nature of these assessments was solved by the following pro-
cedure: a pre-assessment by the stakeholders is made, according to 
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the expected impact of the project’s results. The assessment is rated 
as ++ (big positive expected impact), + (small positive expected im-
pact), 0 (no impact), - (small negative impact), -- (big negative im-
pact). The assessments are made before the results testing phase 
and after this phase. The final indicator is measured as a cumulative 
shift in the positive or negative direction. No shift or a positive shift 
is considered a successful evaluation, since this would mean that the 
results of the project support the views and expectations that were 
present at the start of the project. A negative shift would indicate 
possible underachievement or just a misinterpretation from the start 
and would thus need further elaboration and explanation.
Scalability is observed as geographic (environmental) and problem 
domain scalability. The level of geographic scalability is assessed 
through the (dis)similarity of issues brought out in the case studies, 
which are attributed contributed to the differences caused by geo-
graphic (political) factors. The level of problem domain scalability 
is determined by the amount of problem-specific features that are 
incorporated in processes and tools of the project’s results.

Main result of the project
The main result of the project is the decision support system, to-
gether with training activities and materials. Its evaluation is both 
experimental and descriptive and is performed with an evaluation 
model of MADM formalism. The model represents a decomposition 
of overall evaluation into components that are decomposed to the 
level of indicators that are easy to measure or define. Decomposition 
of components with all the indicators (leaves of the hierarchy tree) is 
presented in Figure 1.

Specific objectives
Since the specific objectives and the WPs are highly correlated in 
Healthreats, we evaluate the success in reaching the specific objec-
tives and the success of the work in WPs together and uniformly for 
all the work packages. For each pair consisting of a work package 
and its specific objective, a set of indicators was chosen which allows 
the evaluation of the WP’s work as well as the level of success in 
reaching a specific objective. Specific objectives usually share some 
of the indicators, but most of them are selected specifically for each 
objective. For some of the indicators, the responsible WP team set its 
minimum (acceptable) and maximum (target) criteria goals at the 
beginning of the WP work. The status of all the criteria is checked at 
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Hierarchical structure of the DSS evaluation model.
Figure 1
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the end of the work and can also be monitored in between.
For the indicators that are possible and agreed upon to monitor du-
ring the work, we use a qualitative three level scale for the measure-
ment of completion and current quality. The values of the scale are 
green, yellow and red, where green means a good or normal state of 
the indicator, yellow indicates a minor incoherence with the plans 
(like a postponed deliverable, or a result of work that needs some 
agreed upon further modifications) and red indicates a potential pro-
blem for the objective (like a deliverable missing, a postponed deadli-
ne or an improper result).
The WP achievements (the achieved values of individual performan-
ce indicators) are given for every 12 months in three columns: accep-
table, target and actual. The acceptable column represents the mini-
mal acceptable achievements that suffice for the purpose of the work 
package. Target achievements are set as realistic goals that can be 
accomplished within a given work package. The actual achievement 
column includes a list of achieved work package results.

Results

Every six months during the Healthreats project the available inter-
mediate evaluation results were reported in the form of an internal 
report for the project partners. The main component of these reports 
was the evaluation of specific achievements, which was then used as a 
monitoring and work focus orientation tool.
At the time of writing this paper, some of the results of the final project 
evaluation are known, but many of them are still to be obtained, as the 
project is still ongoing. Based on the currently available data, we pro-
vide some rough and brief results in the following part of this section. 
The project management was mostly evaluated as good, though it is 
not excellent, because there were some complaints particularly about 
the communication in the project. A positive point regarding the ma-
nagement is the fact that all the important issues that arose during 
the project were effectively solved.
The evaluation of the project’s general objectives is mostly ongoing, 
but the outputs are already known to be positive regarding the deci-
sion support system and publications, whereas the project’s web page 
was not very good at the beginning and has improved substantially in 
recent months.
As noted before, the main result of the project, the decision support 
system, will most likely receive a good evaluation, but since the eva-
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luation and collection of feedback is still underway, this claim is still 
not fully certain.
The specific objectives were monitored from the start of the project 
and most of them reached their targets. Of those that missed them, 
there were some of minor importance and with no influence on the 
rest of the project, one that failed to be improved for more than one 
monitoring period (the web site) and two critical objectives (delay 
in WP5 and loss of a partner in WP6), both of which threatened the 
goals of the project, but were also solved very effectively.

Experiences, suggestions and conclusions

The methodology presented was well-accepted by the project part-
ners and received particularly good feedback from the project officer. 
As a result of our experience we can also now make some remar-
ks and suggestions. It is very important that the project partners, 
especially the WP leaders, are involved in the planning of the self-
evaluation and that they provide relevant and measurable indicators 
for their specific tasks. Further, it is important to review and convey 
the findings of self-evaluation in easily readable (graphic) form and 
as frequently as possible. The six-month interval that was chosen in 
the Healthreats project could ideally be shortened to three months to 
keep the initiative more up-to-date.
The evaluation approach presented was feasible and useful during 
the project, but it underwent some minor changes and adaptations 
after initially being established. We expect the approach will also 
prove useful during its final stage and goal – the final evaluation of 
the project and its results.
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FluModCont (Modelling the spread of 
pandemic influenza and strategies for its 
containment and mitigation) is a project 
funded by the EU Seventh Framework 
Programme (FP7) after a specific call by 
the EC for the “Development of pandemic 
influenza containment and mitigation 
strategies”. The call was issued in reco-
gnition, especially after the emergence of 
the highly pathogenic avian H5N1 virus, 
of the potentially catastrophic threat po-
sed by novel strains of influenza A gaining 
transmissibility in people and causing a 
human pandemic.
The emergence of the novel A/H1N1 swi-
ne flu strain has made the need to be 
prepared for an influenza pandemic even 
more obvious, but has also been a chal-
lenge for researchers in terms of applying 
techniques of real-time modelling, and 
for health authorities in re-assessing pu-
blic health strategies, planned in view of 
much more severe infections.

The six main research areas of the project, 
corresponding to Work Packages, are:
1)	To improve characterisation of popu-

lation contact and travel patterns in 
models;
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2) to evaluate behavioural responses to epidemics and social accep-
tance of restriction measures;

3) to develop a suite of models for the spatiotemporal spread of a new 
influenza pandemic;

4) to estimate model parameters and test model adequacy using data 
on seasonal flu and endemic diseases;   

5) to evaluate the impact of intervention options for containing and 
mitigating a pandemic influenza outbreak;  

6) to develop efficient, broadly applicable and usable individual-based 
simulation models.

The following is a brief summary of the steps carried out in each of 
the six main research areas followed by an overview of the experien-
ce of modelling the 2009 pandemic.

1) The survey carried out by the POLYMOD project has provided 
the initial data for several European countries on the pattern of 
contacts among people of different ages (Mossong et al., 2008). Po-
pulation movement data, in the form of origin-destination flows 
of travel-to-work, have been obtained for a few countries. This in-
formation together with socio-demographic and travel data from 
previous projects, from EuroStat and other international sources 
were collected and brought into a unified database.

	 This data is the basis for building and testing models of popula-
tion movement and contact structure that can also be used in the 
absence of detailed data. Such simplified submodels are embedded 
in current models of epidemic spread in modern complex socie-
ties.

2) Analysis of the data from the 1918 Spanish flu in different US ci-
ties showed that public health measures affected the size and the 
duration of the epidemic (Bootsma and Ferguson, 2007). In order 
to be able to assess the impact of public interventions, it becomes 
important to try to predict the acceptance of control measures, 
as well as the behavioural changes that may occur in response 
to epidemics, in particular lethal ones. Toward this end, a sur-
vey of the general public was planned in the FluModCont project 
with questions concerning seasonal influenza, and hypothetical 
scenarios of a pandemic. The emergence of the A/H1N1 pandemic 
(“swine flu”) prompted us to rewrite the questionnaire in terms of 
the current influenza pandemic, providing the added opportunity 
to address the general public in real time during a pandemic. The 
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survey was conducted from June-August 2009 in four European 
countries (Finland, Italy, Romania and the UK) through telepho-
ne interviews with adults aged 18 years or more. A preliminary 
analysis of the data is complete and national results have alre-
ady been presented to the respective health authorities. Despite 
some differences among countries, the willingness of people to 
take precautionary measures and follow recommendations of the 
health authorities was widespread: around 80% of respondents 
declared they would get take a vaccine against the “swine flu” if 
available and recommended; around 70% would take antivirals as 
a precautionary measure. These findings may be due to the timing 
of interviews which occurred at a time of high media attention 
and alarm about the pandemic. The actual uptake of vaccine was 
indeed much lower. In order to understand the difference, and 
to assess the reliability and validity of behavioural intentions re-
garding public health interventions, a second survey was carried 
out from June-August 2010 in the same countries, recontacting 
the same panels interviewed the year before. The questions focus-
sed on the real experience of “swine flu” and actual behaviours. 
Through this second survey we expect to obtain a unique dataset 
in which behavioural intentions can be compared to actual beha-
viours; the results should enable us to gauge the expected pro-
portion of populations complying with suggested mitigation me-
asures. Clearly the proportion will depend on perceived epidemic 
risk and usefulness of measures; the results of the survey will also 
help in designing communication strategies.

3) A major aim of the project is the development and validation of 
a European-wide modelling environment that could be used as a 
support for policy decisions. Building on existing micro-simulation 
models accounting for household, school/workplace and commu-
nity transmission (Ferguson et al., 2005), a European model was 
built using detailed socio-demographic information that stresses 
the diversity of European countries (Merler and Ajelli, 2010). This 
same model is being used for a retrospective analysis of the data 
on the A/H1N1 pandemic, on the basis of the parameter estimates 
obtained from the early analysis of pandemic data (see below); of 
the volume of travel from US and Mexico to European countries; 
and of the school calendars in the European countries. Prelimi-
nary results show that the model explains several features of the 
2009 pandemic in Europe, in particular the fact that two epidemic 
waves (the first in early summer, the second in autumn) occurred 
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in the UK, while a single wave in autumn-winter occurred in all 
other European countries. This pandemic, fortunately extremely 
mild in comparison with those of the last century, provides an 
opportunity to test the models that have been used (in real-time 
and retrospectively); thus, enabling greater confidence in the use 
of the models during future pandemic events.

4) Key to the potential utility of models is the quality of the input 
parameters, and the reliability of model assumptions. The main 
objectives of the project were the development of statistical me-
thods useful for the analysis of spatiotemporal data on epidemics, 
and their application to existing datasets, especially concerning 
seasonal influenza, in order to assess the adequacy of existing 
models to describe current patterns in epidemic spatiotemporal 
spread.

	 The spread of the H1N1 pandemic shifted the research focus to 
the analysis, in strict contact with health authorities, of the initial 
data collected concerning the new influenza strain. The analysis, 
conducted by the Imperial College together with the WHO and 
the Mexican health authorities, of the data available by the end 
of April, provided the initial estimates of the reproduction num-
ber R, the serial interval (time between symptom onset in an in-
dividual and his/her presumed infector), and the dependence of 
susceptibility on age (Fraser et al. 2009). These estimates have 
been substantially confirmed by subsequent analyses of the “first 
few-hundred cases” in the UK (Ghani et al. 2009), the household 
studies in the US (Cauchemez et al., 2009), and the analysis of 
epidemic spread first in Southern Hemisphere countries and later 
in several other countries (White et al. 2009; Ajelli et al. 2010). 
Serological studies have corroborated (Miller et al., 2009; Rizzo et 
al. 2010) the hypothesis of higher immunity in older age classes, 
and have yielded initial information about the effective infection 
rate in the population.

	 A related research aim has been the collection and compilation of 
the available datasets related to past pandemics. Values of R and 
of the serial interval were re-estimated from the original data, 
obtaining much more consistent estimates than what is available 
in the literature. Analysis of mortality data (Valleron et al., 2010) 
also yielded information about the spatiotemporal spread of the 
1889 pandemic (Russian flu).

5) Extensive scenario modelling of anti-viral treatment and of vac-
cination strategies has been conducted, examining age-prioriti-
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sation of limited anti-viral stockpiles, and general methods for 
optimising interventions during an emerging epidemic with in-
complete data. As for vaccination, modelling broadly supported 
prioritising risk groups if vaccine were available only late in the 
pandemic. Reactive school closure has been modelled in detail, 
and its potential effects on the transmission of H1N1 has been 
studied extensively. The research demonstrates that it is possible 
to achieve maximum effects with limited school closure (Pellis, 
2009), but that considerable local coordination would be required 
(House et al, 2009).

6) Individual-based simulation models are increasingly the model of 
choice for pandemic planning, and in the future may be used – in 
conjunction with real-time data analysis – for prediction and to 
refine control policies in the face of an outbreak.  Key to the effec-
tive deployment of such models is efficiency, extensibility and ease 
of use. Within the project we are developing a user-friendly code 
of the European-wide model outlined above; a code that could be 
easily tailored by scientists towards the system studied.

After the main wave of the 2009 pandemic, it seems appropriate to 
ask whether modelling activities have succeeded in assessing the li-
kely course of the H1N1 epidemic and in advising public health po-
licy, and what we have learnt from the first experience of real-time 
modelling of an influenza pandemic.
On one hand, it can be acknowledged that parameter estimation and 
real-time modelling, where performed, have been basically correct: 
the estimates obtained from the analysis of the initial data availa-
ble from Mexico have been substantially confirmed by subsequent 
analysis. Real-time modelling and scenario analyses performed in 
June-July 2009 for instance in the UK or Italy (Baguelin et al., 2010; 
Ajelli et al., 2010) have provided reasonable estimates of the sub-
sequent course of the epidemic. A retrospective analysis currently 
being conducted demonstrates that the main features of the 2009 
pandemic in Europe could have been predicted on the basis of the 
initial parameter estimates, European socio-demography, and school 
calendars. It must be noted that such broad-range predictions were 
not even attempted, and would have been difficult to trust, in advan-
ce. Moreover, modelling alone cannot assess now the risk of other 
waves due to mutations of H1N1.
On the other hand, it can be argued that mathematical modelling 
was not particularly helpful for policy planning. Modelling has not 
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actually influenced important decisions, like the number of doses 
of vaccine bought by governments that now appears exaggerated. 
There are several good reasons for this ranging from an appeal to a 
precautionary principle to the need for a decision before adequate in-
formation is available. Nonetheless it is a fact that, although optimal 
vaccination policies have been investigated theoretically for decades, 
vaccination strategies have generally been decided with little help 
from mathematical models, although there are examples of positive 
interactions which have occurred (Ajelli et al., 2010).
An issue that has clearly emerged as crucial in handling influenza 
pandemics is that of severity; planning was performed in view of a 
deadly infection like H5N1 or the Spanish flu, and adjusting the in-
terventions and the communication towards a mild pandemic turned 
out to be difficult. Severity is very difficult to estimate with incom-
plete data (surveillance misses most mild infections, and cause of 
mortality cannot always be ascertained), and from initial data from 
Mexico only the upper limit bound of lethality could be established. 
Only after data from Southern Hemisphere countries was available 
were more reliable estimates obtained, with mortality now thought 
to be <1 death per 10,000 true infections.
These considerations raise two problems for the future: which data 
and information are necessary to obtain in order to assess severity as 
early as possible from limited data (in the case of the 2009 pandemic, 
Europe was lucky because it could watch what happened in the Sou-
thern Hemisphere countries), and how to correctly communicate the 
uncertainties, while perhaps planning for the worst case compatible 
with data.
Several papers review the experience of surveillance and studies on 
the pandemic. Some important lessons in order that modelling can 
adequately advise public health, include:

- a wider array of methods is needed to estimate parameters from 
limited data; 

- modellers need to work in close contact with health authorities 
supporting the collection and organization of data; 

- data should be shared among health authorities and the collabora-
ting modelling group in a secure and confidential way; 

- modellers should refrain from hastily presenting the latest results 
from the analysis, but allow for an expert review of them, so as 
to present health authorities and the public with only reasonably 
reliable scenarios and predictions.
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Introduction

Apart from few infectious diseases for 
which a valid and efficacious vaccine is 
available, surveillance is the only instru-
ment that public health personnel can use 
to contain them. As these diseases know no 
international borders and spread through 
the movement of people and goods, parti-
cipative approaches to disease surveillance 
and outbreak control are essential in order 
to foster trust and allow dissemination of 
information. 
The countries of the Mediterranean area 
have common sea borders in the remarka-
ble ecosystem of the Mediterranean Sea; 
they form a recognized migration system 
and share common public health problems.
During preliminary meetings held in 2004 
in Athens (organized by the Hellenic CDCP) 
and Venice (organized by Italian ISS and 
Veneto Region), public health experts from 
Bulgaria, Greece, France and Italy discus-
sed the possibility of creating a co-operative 
network among Mediterranean and Balkan 
countries and decided, in the Year of the 
Mediterranean (2005), to propose a project 
called EpiSouth to those countries.
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The general objective of the EpiSouth project was to create a fra-
mework of collaboration on epidemiological issues in order to impro-
ve communicable diseases surveillance, communication and training 
across the countries in the area of the Mediterranean and the Bal-
kans.
Several areas of activity were identified and have been developed 
through specific Work Packages (WP):
1)	Co-ordination of the project (WP1), with the main specific objecti-

ve (SO) of guaranteeing high quality performance of the project.
2)	Dissemination of the project (WP2), with the main SO of disse-

minating the information produced by EpiSouth throughout the 
participating countries and to those who need to know through a 
website created ad hoc and an electronic bulletin.

3)	Evaluation of the project (WP3), with the main SO of evaluating 
the project and its achievements in terms of milestones, delivera-
bles, and indicators.

4)	Network of public health institutions (WP4), with the main SO of 
facilitating the networking process and activities among partici-
pants in order to strengthen solidarity and cohesion.

5)	Training in field/applied epidemiology (WP5), with the main SO of 
strengthening the early response capacity of participating countri-
es to health threats and infectious disease spread.

6)	Cross-border epidemic intelligence (WP6), with the main SO of 
establishing a common platform on epidemic intelligence where 
participating countries may find broad internationally as well as 
regionally focused information.

7)	Vaccine-preventable diseases and migrant populations (WP7), 
with the main SO of assessing access to immunisation and ex-
changing information on cases/outbreaks of vaccine-preventable 
diseases in migrant populations.

8)	Epidemiology and preparedness to cross-border emerging zoono-
ses (WP8), with the main SO of providing a platform for communi-
cation among human (HPH) and veterinary public health (VPH) 
officials, describing risk assessment methods and providing a me-
chanism for exchanging information between HPH and VPH.

Methods

The Episouth project WPs were led by Public Health Institutes in 
the participating Countries. The main partner (ISS Italy) developed 
a framework for the management (WP1) and dissemination of infor-
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mation on the project and its outputs (WP2). 
Two WPs, “Networking-WP4” (Padua, Italy) and “Training-WP5” 
(ISCIII, Spain) provided the skills, both in networking and capacity 
building. The other three WPs, “Cross-border epidemic intelligen-
ce-WP6” (InVS, France), “Vaccines and migrants-WP7” (NCIPD, 
Bulgaria) and “Cross-border emerging zoonoses-WP8” (HCDCP, 
Greece) constituted the technical pillars of the project on which the 
results were built.
In this framework, the first Project Meeting was organised in Rome 
in March, 2007. In addition to the 9 Countries which were involved 
in the project from the beginning, 13 countries from the Balkans, 
North Africa and Middle East participated in the meeting together 
with representatives of the EU DGSANCO, the EU ECDC, the WHO, 
and the Italian MOH. Once the EpiSouth project objectives and me-
thodology were discussed, the organization and partnership modali-
ties were elaborated.
The Project Steering Committee was composed of the 6 WP leaders 
plus the ECDC, the EC-SANCO, the WHO EURO, the WHO EMRO, 
the WHO LYO and the Italian MOH representatives as observers, in 
order to facilitate synergies and avoid duplication of activities.

The participation of the Countries and the International Organisa-
tions was structured in three different levels of active involvement:
a) Focal Points (FPs) of the Episouth Network. Each Country/Inter-

national Organisation identified and appointed one or two rele-
vant persons to act as a Focal Point (FP) of the Episouth Network 
and to in turn convey all the relevant communications/informa-
tion to the concerned officers in their respective Countries/Orga-
nisations.

b) Collaboration in the Work Package Steering Teams (WPSTs). In 
order to facilitate and enhance the work, each Country/Interna-
tional Organisation actively collaborated in one or two WP Stee-
ring Teams, which were in charge of identifying the countries’ ne-
eds, developing the tools and the conducive project environment 
in accordance with the specific objective and requirements of the 
related WP.

c) Participation in Work Package activities. Each participating 
country participated in the activities of one or more of the WPs in 
accordance with their needs and interests.

As of June, 2010, at the end of the first three years of activity, the 
EpiSouth Network counted 27 Countries (Figure 1) which had iden-
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tified and appointed a total of 66 Country Focal Points (30 from EU 
Countries and 36 from non-EU Countries) plus 7 representatives 
from Collaborating Institutions.

Main results

EpiSouth Web site and Bulletin
The EpiSouth website (www.episouth.org) can be considered both an 
output of the project and the means by which most of the results are 
disseminated to the international audience. This goes hand in hand 
with dissemination activities conducted during several international 
events where the Network was presented and promoted.
The web-site also publishes relevant guidelines, documents, and po-
licies on topics of interest for the project and makes useful links with 
national and international organisations available.
The web-site is structured into two areas:

- A public portal devoted to the dissemination of the information 
collected and the results generated by the EpiSouth network.

- An access-restricted Network Working Area, a permanent com-
munication tool to support communication among project parti-
cipants.

In addition, the network produces the EpiSouth electronic Bulletin 
which summarises the information presented in the website quarter-
ly and is sent by e-mail to selected National, European and Interna-
tional institutions and to people who register for this service.

EpiSouth Networking and Directory
of Public health Institutes
Effective collaboration among Mediterranean countries enabled the 
attainment of a broader and clearer picture of the peculiar context 
in this region, EpiSouth being one of the few existing projects with 
a pure Mediterranean focus. It also identified possible areas of inter-
vention where significant gaps in public health were identified.
The structured levels of intervention described in the methods sec-
tion contributed to strengthening the exchange of information and 
developing trust as steering team participants came to know each 
other on the basis of common interests. The network of epidemio-
logists, created in the context of EpiSouth, is today a resource for 
the European Union as well as for participating countries to further 
strengthen the capacity for an early and effective response to possi-
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ble health threats. Moreover, thanks to the project, a directory of all 
the Institutions involved in EpiSouth is now available for reference 
on the web-site.

Training
Three Training Modules of one week each were organised and pro-
vided to around 100 people belonging to the Institutions of the Epi-
South Network. Moreover, the results of the training needs asses-
sment, the teaching material from the modules, and a directory of 
training courses and fellowships of interest to Episouth countries 
were assembled and are available in the web-site. Based on the three-
year experience and the information gathered, a strategic document 
on training was also produced with a special focus on the Mediterra-
nean.

EpiSouth Weekly Epidemiological Bulletin (e-WEB)
and Cross-border Epidemic Intelligence
Epidemic intelligence, based on previously collected and circulating 
data, consists of the sorting, verification, analysis and eventually dis-
semination of information. 
The project established a transnational epidemic intelligence system 
where information is disseminated through the Episouth Weekly 
Epidemiological Bulletin (e-WEB) which reports new health events 
occurring both within and outside the EpiSouth Area that may have 
implications on its population. This international public health in-
telligence complements national surveillance and aims to identify 
health threats that can potentially affect the EpiSouth region. 
In addition to this, an access-restricted section of the website is being 
used to allow rapid circulation of information, to offer space for di-
scussion and to share alerts between EpiSouth partners. Through 
this, all participating countries can communicate alerts of potential 
common interest.
Based on the experience attained, a strategic document on Epidemic 
Intelligence and Cross-Border Surveillance in the Mediterranean 
was produced.

Vaccine-preventable diseases and migrant populations
A country-based survey on vaccine preventable diseases (VPD) and 
migrants among participating countries was conducted and the re-
sults regarding country-specific migrant groups, organization and 
performance of their immunizations and problems faced by the na-
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tional public health system in this context are presented in a specific 
report. A strategic document on VPD and migrant populations was 
also produced with guidelines for exchanging information on VPD 
among migrants and recommendations for improving their access to 
immunizations.

Epidemiology and preparedness
for cross-border emerging zoonoses
A directory with accurate contacts for human (HPH) and veterinary 
public health (VPH) officials for emerging zoonotic infections with 
possibility of cross border transmission, selected through a participa-
tory exercise on the basis of their relevancy to the region, was produ-
ced and posted on the project website. The aim of this document is to 
strengthen communication and collaboration, as per the well known 
“one health” approach, between human and veterinary experts in 
the Mediterranean.
In addition, a strategic plan featuring some epidemiological infor-
mation on selected zoonoses (Brucellosis, Leishmaniasis, Campy-
lobacteriosis, Rabies, West Nile Virus) and monitoring methods in 
the area and a strategic document on risk assessment methods for 
cross-border transmission of zoonoses and mechanisms to exchange 
information between HPH and VPH officers on possible outbreaks 
was produced.

Conclusions

The project officially started the 1st of October 2006 and ended on 
the 30th of June 2010. By that time 27 countries were part of the 
EpiSouth Network in addition to 6 Collaborating Institutions.
EpiSouth has been a unique collaborative experience and is proof of 
the concept that large scale inter-country partnerships are feasible 
in various domains of communicable disease surveillance and con-
trol. The project is presently transitioning to the next phase where 
the focus will also be on laboratory capacity, preparedness and the 
achievement of core capacities within the International Health Re-
gulation Framework. 
Although challenges in maintaining trust and sharing stewardship 
and accountability in such a large network are evident, the added 
value of this experience is certainly worth the effort. EpiSouth is a 
novel way of sharing the burden of disease control that focuses on 
environmental and epidemiological commonalities rather than admi-
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nistrative boundaries. It has gone well beyond existing political ten-
sions, language and cultural barriers and has developed a common 
and competent technical channel. It is now a concrete framework 
upon which to build based on each Country’s needs and the Net-
work’s competencies.
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Background

Effective decontamination showering will 
be crucial to the outcome of any incident 
involving the deliberate release of poten-
tially hazardous substances and large 
numbers of contaminated casualties. 

The ORCHIDS project aims to investiga-
te fundamental aspects of civilian mass 
casualty decontamination which have not 
been subject to prior scientific scrutiny.  
Response capabilities may be enhanced 
by identifying ways in which decontami-
nation processes for emergencies can be 
optimised; thereby reducing the risk of 
secondary contamination of emergency 
response personnel and facilities. 

The project partners include: the Health 
Protection Agency, UK; the Army Biome-
dical Research Institute (IBRA), France; 
the Faculty of Military Health Sciences, 
University of Defence (FMH), Czech Re-
public, and the CBRN Defence and Secu-
rity Division, Swedish Defence Research 
Agency (FOI), Sweden.  Further details 
can be found at the ORCHIDS project 
website:  www.orchidsproject.eu 
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Objectives

The ORCHIDS project involves the evaluation of emergency decon-
tamination methods, and the exercising and modelling of established 
mass casualty decontamination facilities.  The project is delivering 
quantitative evidence on the optimum techniques for dealing with 
a range of potential contaminants and scenarios requiring emergen-
cy decontamination.  A range of issues are being addressed, via ap-
plied toxicological research, operational research field trials, mass 
casualty decontamination exercising and simulation modelling.  This 
applied research will generate evidence-based guidelines on the opti-
mum techniques for effective mass casualty decontamination, which 
will be disseminated by the project team through a network of EU 
partners and stakeholders.  In addition, the project partners have re-
viewed the provision for minority and vulnerable groups in emergen-
cy decontamination, and will produce public information materials 
(leaflets and educational tools) designed to help increase knowledge, 
trust and confidence in emergency decontamination provision.

The project has a number of specific objectives; these are detailed 
here:

1)	Survey and review existing decontamination provision and prac-
tices in the EU and beyond, developing a database of engaged sta-
keholders.

2)	 Identify optimum formulations and procedures for conducting 
mass casualty decontamination through laboratory analysis.

3)	Quantify the efficacy of optimised decontamination techniques 
using human participants in a series of field-based operational re-
search trials.

4)	Quantify the operational processes and capacities of decontami-
nation facilities in an exercise using a large-scale mass casualty 
scenario.

5)	Evaluate mass casualty decontamination using simulations based 
on data obtained during exercising and laboratory trials.

6)	Review the provision for minority and vulnerable groups in emer-
gency decontamination and generate best-practice guidelines.

7)	Disseminate the project outcomes to EU stakeholders, including 
guidelines for best practice and second generation equipment pro-
curement and exercising, to key stakeholders.
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Methods

The project partners are reviewing existing decontamination provi-
sion and practices in the EU, and a database of stakeholders has 
been created; new stakeholders are currently being sought and en-
gaged. The laboratory trials will identify optimum formulations and 
procedures for conducting mass casualty decontamination, through 
a series of in vitro and in vivo studies.  A number of these optimized 
decontamination methods have now been identified and will be eva-
luated in upcoming field-based operational research trials.  These 
will involve the use of simulant agents and small groups of human 
participants in existing decontamination facilities.  Novel quantita-
tive measures for evaluating the effectiveness of decontamination 
methods have been developed for these trials.  A large scale mass 
casualty decontamination exercise has explored the optimisation of 
current UK decontamination systems.  Simulation models of decon-
tamination facilities and operational processes will be developed ba-
sed on quantitative data obtained during the operational research 
trials and exercise.  An assessment of decontamination provision for 
minority and vulnerable groups has been conducted, and guidelines 
for best practice with these groups have been identified.

This programme of applied research will generate recommendations 
for the optimisation of existing facilities and the procurement of se-
cond generation mass decontamination response programmes.  The 
project will also deliver communication materials that focus on pre-
incident preparedness and knowledge, as well as incident-specific 
guidelines on mass casualty decontamination response.  The ability 
of these materials to promote positive behavioural responses in af-
fected populations in the event of an incident involving mass casual-
ty decontamination will be tested.

Results

The ORCHIDS project aims to deliver an extensive output inclu-
ding:
1)	A database of core stakeholders comprising a network of expertise 

with a large coverage from all EU Member States, in order to dis-
seminate and sustain the project outcomes.

2)	A project website (www.orchidsproject.eu), to provide a portal to 
key resources and expertise for stakeholders across the EU.
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3)	A review of existing decontamination provision, outlining current 
best practice guidelines and recommendations for participating 
EU Member States.

4)	 Improved mass casualty decontamination response through the 
delivery of technical reports and publications throughout the 
project’s lifetime.								      
					   

These reports will include:
a)	Quantitative evidence on the optimum techniques for dealing 

with a range of potential contaminants and scenarios, addressing 
a full range of issues from applied toxicological research to mass 
decontamination exercising and modelling.

b)	Best-practice guidelines and novel methodologies that can be em-
ployed to optimise mass casualty decontamination procedures, 
and impact on the preparedness activities of all EU Member Sta-
tes.

c)	 A review of decontamination provision for minority and vulnera-
ble groups, providing best practice guidelines and recommenda-
tions for future provision and/or adaptations to existing protocols 
for these groups.

d)	Leaflets and educational tools for stakeholders and the general 
public, focussing on pre-incident preparedness and knowledge, as 
well as incident-specific guidelines (e.g. an introduction to mass 
casualty decontamination, instructions on dis-robe / showering / 
re-robe procedures).

Conclusions and recommendations

The ORCHIDS project addresses fundamental aspects of mass ca-
sualty decontamination which have not been subject to prior scien-
tific scrutiny.  In this way, the project brings significant added va-
lue to existing public health knowledge.  By directly addressing the 
application of this knowledge in operational research trials and a 
mass casualty decontamination exercise, the project makes a new, 
significant contribution to public health practice in this area.  The 
project will help to inform policy on decontamination provision in 
the European Union and contributes to the protection of all EU ci-
tizens from deliberate or accidental health threats requiring emer-
gency decontamination.  A strong programme of communication and 
dissemination activities will ensure the reproducibility and transfe-
rability of the evidence-base generated by the ORCHIDS project.  
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Whilst the project will set out novel methodological approaches for 
conducting quantitative evaluations of mass decontamination pro-
cedures, the focus of the ORCHIDS project is on the optimisation of 
existing decontamination protocols.  Therefore, EU Member States 
will not have to make large investments in new equipment and servi-
ces to adopt the best practice guidelines that will be generated by the 
project.  However, recommendations for the procurement and im-
plementation of new facilities will be produced, so that EU Member 
States can use the evidence-base to establish or expand their mass 
casualty decontamination provision if desired.










