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In Italy, the 21 regional health authorities are in
charge of organising and implementing their own
vaccination strategy, based on the national vaccine
plan. Immunisation coverage varies greatly among the
regions for certain vaccines. Efforts to increase child-
hood immunisation coverage have included initiatives
to develop and implement computerised immunisation
registers in as many regions as possible. We under-
took a cross-sectional online survey in July 2011 to
provide an updated picture of the use, heterogeneity
and main functions of different computerised immu-
nisation registers used in the Italian regions and to
understand the flow of information from local health
units to the regional authorities and to the Ministry of
Health. Comparing current data with those obtained
in 2007, a substantial improvement is evident. A total
of 15 regions are fully computerised (previously nine),
with 83% of local health units equipped with a comput-
erised register (previously 70%). Eight of the 15 fully
computerised regions use the same software, simpli-
fying data sharing. Only four regions are able to obtain
data in real time from local health units. Despite the
progress made, the capacity to monitor vaccination
coverage and to exchange data appears still limited.

Introduction

Childhood vaccination services in Italy are usually pro-
vided by vaccination centres in local health units (LHUs).
To date, there are 157 LHUs in the 21 Italian regions.
Since the decentralisation of the Italian national health
system in 2001 [1], regional health authorities were
charged with organising, coordinating and implement-
ing their vaccination strategy, based on the national
vaccine plan [2]. The plan was prepared by the Ministry
of Health in collaboration with the National Institute
of Health (Istituto Superiore di Sanita, ISS), scientific
societies, experts and regional health authorities. In
March 2012, a new national vaccine plan for 2012 to
2015 was released [3].
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Currently, all the LHUs in Italy estimate vaccine cover-
age using the administrative method — with the num-
ber of vaccinated people as numerator and the local
population, obtained from the administrative database
or from the health system database, as denominator.
The Ministry of Health collects annual data from all the
regions on immunisation coverage and on the number
of doses administered for most vaccines. The data are
collected on paper and the form used is currently under
revision to include all the vaccines recommended in the
national vaccination schedule.

Even though immunisation coverage in Italy for vacci-
nations included in the 2005-2007 national vaccina-
tion plan is higher than 90%, there are still concerns
about the coverage at subnational level (e.g. coverage
at age 24 months for diphtheria-tetanus-acellular per-
tussis-inactivated polio vaccine at the national level is
96%, whereas it ranges from 88% to 98% among the
regions). Pockets of lower vaccination coverage still
exist in certain geographical areas and among hard-to-
reach population groups, as highlighted by the current
resurgence of measles in the country [4]. Furthermore,
conjugate pneumococcal, meningococcal C and vari-
cella vaccines are offered by some regions to all chil-
dren and by others only to people in at-risk groups,
leading to variations in coverage rates [5]. However,
since the new vaccine schedule adopted in the recently
approved national vaccination plan includes human
papillomavirus, pneumococcal and meningococcal C
vaccines for all newborns and postpones the introduc-
tion of mass immunisation against varicella to 2015, it
is likely that the differences between regional vaccina-
tion coverage will decrease.

Childhood vaccines included in the national vaccina-
tion plan are bought by the LHUs and are administered
free of charge in the vaccination services. The vaccina-
tion services’ personnel are in charge of keeping indi-
vidual records of the administered vaccine doses and



enter the data into the computerised register, if there
is one.

Efforts to increase childhood immunisation efficiency
have included initiatives to develop and implement
computerised immunisation registers in as many
regions as possible. Such registers allows public
health personnel to evaluate whether an individual’s
immunisation history is complete and up to date. This
functionality is used to identify individuals who are
in need of further immunisation, to generate recall/
reminder notifications for immunisations and to pro-
duce immunisation coverage reports, which can be
used to evaluate immunisation programmes [6,7]. The
register should be a confidential, population-based,
computerised database that records all immunisation
doses administered by participating providers to per-
sons residing within a given geopolitical area [8]. In
addition, such registers can facilitate the monitoring of
larger areas and evaluation of the impact of the vaccine
strategies and also permit a fast and reliable exchange
of data.

Implementation of a computerised register was first
identified as a priority in Italy in 2003, in the first
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national plan for the elimination of measles and con-
genital rubella [9] and use of such registers has been
endorsed in subsequent national plans [3,10,11]. Within
the framework of a larger project named ‘MATTONI’,
funded by the Italian Ministry of Health [12], an inter-
regional working group in 2007 defined a common
minimum set of variables to be included in local com-
puterised registers, to enable the development of a
national system capable of aggregating data from
all the Italian regions. Furthermore, a recommended
information flow from local vaccination centres to the
national level was described. The metadata identified
included information on a single individual that could
facilitate local logistic management and also allow
vaccination coverage to be more precisely estimated.
It also includes information that allows the vaccination
register to be linked with other relevant demographic
databases.

At the national level, the aim of the MATTONI pro-
ject is to feed a centralised information system able
to support monitoring of vaccine coverage, evalua-
tion of vaccination strategies and assessment of vac-
cine effectiveness by collecting aggregated data from
the LHUs. This would allow areas with pockets of

Existence of computerised immunisation registers in Italy, by region, 2007 and 2011

2007

2011

mm  Full computerisation, same software used at LHUs and regional level.

mm Full computerisation, different software used at LHUs and regional level.

Partial computerisation: computerised register available only in some LHUs. Different software used.

No computerisation: no LHU uses a computerised register.

LHU: local health unit.
Source of 2007 data: [13].
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susceptible individuals to be identified and would cre-
ate a link between vaccine coverage and incidence data
and identify vaccine failures.

A survey conducted in 2007 to assess the existence of
computerised immunisation registers in Italy showed
that 70% (126/180) of LHUs were using such regis-
ters and that only nine of the 21 regions were fully
computerised [13]. The present study aims at provid-
ing an updated picture of the use, heterogeneity and
main functions of different computerised immunisation
registers adopted in the regions and to understand
the flow of information from the LHUs to the regional
health authorities and to the Ministry of Health.

Methods

In July 2011, we undertook a cross-sectional survey on
the level of computerisation of immunisation registers
in the 21 Italian regional health authorities. All regional
coordinators for infectious diseases and vaccinations
were contacted and asked to fill in a standardised

TABLE 1

online questionnaire. It included 20 questions about
the number of computerised LHUs, use of different or
the same software in the LHUs that were computer-
ised, the name and basic characteristics of the soft-
ware used. In order to explore the flow of information
between LHUs and the regions, we also asked about
the method and the frequency of data collection (i.e.
shared data, transmission of individual or aggre-
gated data). Availability of vaccine coverage for vac-
cines not included in the national immunisation plan
in 2011 (i.e. pneumococcal, meningococcal, varicella
and rotavirus vaccines) and for high-risk children was
also requested. The questionnaire also asked whether
regions with no computerisation or those using more
than one such register were planning any changes in
the coming years.

Regional coordinators who reported having a sin-
gle computerised regional register were asked by
email or telephone about the characteristics of the
software used in the register, confidentiality issues,

Computerisation of immunisation registers in Italy and data management at regional level, 2011

Proportion of
regions that

Proportion of

Frequency of submission

Degree of Number LHUs using automatically from computerised Regions that have access to
computerisation of regions  computerised calculate LHUs to regional health computerised individual data
register immunisation authorities
coverage
Real time (n=3) Direct access to LHU individual
Full (same software) data in real time (n=3)
Same software used at 8 21/21 /8 Quarterly (n=1) Access after periodic individual-
LHUs and at regional 5 y data transmission by LHUs (n=1)
level
Every six months (n=4) No access to individual data (n=4)
Real time (n=1) Direct access to LHU individual
data in real time (n=1)
Full (different software)
Different software.used 7 84/84 1/7 Every six months (n=3) Access after periodic individual-
at LHUs and at regional data transmission by LHUs (n=1)
level
Yearly (n=3) No access to individual data (n=5)
Quarterly (n=2)
Partial
Computerised register . _ R _
available anly in some 5 25/46 o/s Every six months (n=1) No access to individual data (n=5)
LHUs. Different software
used
Yearly (n=2)
None
No LHU uses a 1 0/6 o/1 — —
computerised register

LHU: local health unit.
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perspectives for future development and any aspects
to be improved.

The information obtained was compared with results
from the previous survey conducted in 2007 [13].

Results

Information was collected for all 21 regions, which
included a total of 157 LHUs. As shown in the Figure, to
date, 15 of the regions and 130 (83%) of LHUs are fully
computerised, five regions are partially computerised
and one does not use a computerised register (Figure,
Table 1).

Among the 15 fully computerised regions, eight use the
same software in all LHUs, while the remaining seven
use different software (Table 1). In the five regions not
fully computerised, the proportion of LHUs that are
computerised ranges from 25% to 92% of the LHUs.

LHUs must transmit data to the regional level. Individual
data are accessible in only six of the 15 fully computer-
ised regions (Table 1); in the remaining nine, individual
data are stored in each LHU and only aggregate data
on vaccine coverage are sent to the regional level, as in
the regions with partial or no computerisation.

Eight of the 21 regions receive data every six months
from the LHUs, four receive data in real time, three
receive them quarterly and five yearly (Table 1). The
capacity of the different systems to manage vaccination
coverage data at regional level is very heterogeneous:
of the 15 regions that are fully computerised, only six

TABLE 2

Main features of the immunisation registers at local health
unit level in the fully computerised regions using the same
software, Italy (n=8)

Feature Number of regions

Capacity to list the persons to be 8
invited for vaccination

Calculation of vaccination coverage 8
for risk groups

Printing of invitation letters 8
Managing vaccination appointments 7
Collecting information on reason for 6
missed vaccinations

Managing vaccine storage 6
Producing a list of vaccination delays 5
Management of the

high-risk group target 5

are able to calculate vaccine coverage automatically. Of
these six, only three can calculate the coverage using
individual data available in real time from the LHUs.
From the regional level, vaccination coverage data are
forwarded to the Ministry of Health once a year.

The main features of the immunisation registers used
in the eight fully computerised regions using the same
software are presented in Table 2.

The findings of the survey highlight that for paediat-
ric vaccinations not included in the national vaccina-
tion plan in 2011, coverage data for children at risk are
available at regional level in eight regions for pneumo-
coccal, in seven for meningococcal C, in six for varicella
and in three for rotavirus vaccines.

In some of the fully computerised regions, an evolu-
tion of the software is already scheduled; in particu-
lar, three regions have planned to shift to a web-based
system, which is easier and faster than the current
computerised register.

All regions not yet fully or not at all computerised are
planning to extend the system to the entire region or
implement one in the coming years.

Discussion

In Italy, estimation of vaccine coverage and assess-
ment of vaccination status are always based on indi-
vidual records for each vaccinated child. There is a
large variability in the type of registers used (paper
or electronic) but basic information, such as date of
vaccination, number of dose, brand and vaccine lot, is
always collected. The quality of collected data is good
and comparable with those provided by a national clus-
ter sampling survey performed every five years to esti-
mate vaccination coverage with an alternative method
[14]. There is, however, considerable variability in the
methods used to manage the list of children to call for
vaccination, the kind of call (i.e. active versus passive)
and in the ability to calculate the vaccine coverage.
Extensive use of computerised immunisation regis-
ters could help to increase vaccination coverage, but
because of the decentralisation of the Italian health
system, a single national immunisation register seems
to be difficult to realise. This situation appears to be
common in Europe: a survey conducted by the Vaccine
European New Integrated Collaboration Effort (VENICE
) network in 2007 found that only four countries in
Europe have a national computerised immunisation
register [15] and many countries, as in Italy, have
regional systems. A new survey conducted by VENICE
in 2011 showed that five countries have a national reg-
ister and six have subnational ones [16].

As Italy has a fragmented health system, it seems rea-
sonable that all the existing computerised immunisa-
tion registers in the regions could adopt the common
minimum dataset proposed by the MATTONI project
[12]. These metadata include demographic information
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on the individuals, history of all the administered vac-
cines (who administered them, when, what and where)
and information about non- administration of sched-
uled vaccinations (including the reasons). All this
information should allow a better management of the
vaccine centre’s activities and a faster calculation of
vaccine coverage. Furthermore, using the same meta-
data, individual-based data exchange among LHUs and
regional and national authorities should be facilitated.

A great heterogeneity among regions about health mat-
ters has emerged in Italy, sometimes with differences
even within the same region [17]. An optimal situation
is present only in four regions (with a population equal
to 18% of the total Italian population), where individual
data on vaccination history collected at LHUs is shared
in real time with the regional level. However, compar-
ing the findings of our survey with those obtained in
2007, it is evident that there has been some improve-
ment. Currently, of the 15 fully computerised regions,
eight use the same software in all their LHUs. These
regions are relatively small (all but one have fewer than
1,500,000 inhabitants): it may be that in small regions
(with therefore a small number of LHUs), it is easier to
reach a consensus on a common tool.

Although the percentage of LHUs with computerised
immunisation registers increased from 70% in 2007
to 83% in 2011, there are still important geographical
differences and some regions have not yet covered all
their territory. Only one region, in the south, does not
yet have any of its LHUs equipped with a computerised
register. Moreover, there is considerable difficulty in
guaranteeing the transmission of individual data from
local to regional level, as only six regions have access
to individual vaccination histories.

All the regions with a unique immunisation register
that covers all their LHUs agreed that the most impor-
tant advantages of the register are the simplification
of the management of the vaccination centres and the
timely availability of coverage data. However, the capa-
bilities of the systems adopted can still be improved
— such as the management of the appointments, col-
lection of information on the reasons for missed vac-
cinations, management of vaccine storage, calculation
of vaccine coverage for specific target groups or birth
cohorts, management of adverse events, recording
linkages between the vaccine register and notification
database of communicable diseases and transmission
of data to the regional level - are all powerful tools
of computerised immunisation register but are not pre-
sent in all the registers in the eight fully computerised
regions that have the same software (Table 2).

Increasing the current frequency of annual vaccina-
tion coverage assessment seems currently not fea-
sible: data on the vaccination coverage for HPV is
collected by the National Institute of Health every six
months and it is perceived as an excessive workload
in some regions (data not shown). Although there are
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difficulties at regional level, there are some improve-
ments that should be introduced at national level:
aggregated coverage data for recently introduced vac-
cines are still not routinely collected and there is still
no technical document that describes how to send
electronic vaccine coverage data from the regions to
the Ministry of Health.

In conclusion, this study shows progress has been
made towards a more extensive use of computerised
immunisation registers in Italy. The adoption of such
registers all over the country should improve the
management of the vaccination services and the con-
trol, at local level, of vaccine-preventable disease.
Notwithstanding, the patchy situation in the Italian
LHUs, in terms of systems adopted, even within the
same region, does not allow an easy transmission of
data from the periphery to the centre. The existence
of metadata recommended by the MATTONI project is
not enough because many regions still do not have
access to the individual records present in the LHUs.
Furthermore, the Ministry of Health does not require
the aggregated data to be sent electronically.

A reasonable objective for the next three years is to
have vaccine coverage data at national level for all
vaccinations using exclusively electronic data man-
agement and transmission from each level (from LHUs
to regional health authorities and from there to the
Ministry of Health). This will provide more complete and
timely data that can be used for monitoring the national
vaccination strategies. A flexible and standardised
data format should be decided upon for exchange of
data among different systems. Furthermore, the new
paper form prepared by the Ministry of Health for the
collection of regional data should be substituted by a
web-based version, in line with the pilot experience
of the European Centre for Disease Prevention and
Control (ECDC) in collecting vaccine coverage data from
European Union Member States at subnational level.
In this pilot experience, data entry or file transmission
are accepted [18].

Finally, more effort should be made to calculate vac-
cine coverage for specific target populations (i.e. risk
groups or health professionals), as is done for influ-
enza vaccination in Italy and in many other European
countries [19]. The new lItalian national vaccination
plan — with the specific objective of a countrywide dif-
fusion of computerised immunisation registers and a
new vaccination schedule for all the diseases common
to all the regions — should accelerate the process of
computerisation. This should make it easier to identify
and actively call unvaccinated children, thus leading
to a better control of vaccine-preventable diseases at
local level and a better planning of resources and strat-
egies at regional and national level.



Regional coordinators for infectious diseases and vaccinations

Abruzzo: Rossana Cassiani; Apulia: Rosa Prato; Aosta Valley :
Luigi Sudano; Basilicata: Francesco Locuratolo; Autonomous
province of Bolzano: Michele Dagostin; Calabria: Antonio
Zaccone; Campania: Renato Pizzuti; Emilia-Romagna: Alba
Carola Finarelli, Maria Grazia Pascucci; Friuli Venezia Giulia:
Tolinda Gallo; Lazio: Fabrizio Perrelli; Liguria: Roberto
Carloni; Lombardy: Maria Gramegna; Marche: Giuliano
Tagliavento, Daniel Fiacchini; Molise: Lina D’Ald, Carmen
Montanaro; Piedmont: Lorenza Ferrara; Sardinia: Rita
Masala, Annamaria Vecchi; Sicily: Mario Palermo; Tuscany:
Emanuela Balocchini; Autonomous province of Trento: Valter
Carraro; Umbria: Anna Tosti; Veneto: Francesca Russo.
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