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We describe the Murcia regional vaccination regis-
ter in Spain, which was set up in 1991, detailing its 
main features, advantages and limitations. We also 
report on some recent special actions carried out 
that led to an improvement in vaccination coverage 
against measles, rubella and mumps (MMR): by using 
the vaccination register, we were able to identify and 
vaccinate persons aged under 20 years in a measles 
outbreak in 2010 in the town of Jumilla who were not 
adequately vaccinated for their age with MMR vaccine. 
From spring 2012, use of our register will enable us to 
identify susceptible individuals in our region under 40 
years of age who have received fewer than two doses 
of MMR vaccine and call them for the appropriate vac-
cination. We also set out our experience in the use of 
barcodes to identify individuals and collect vaccine 
data: our data show that the barcodes help to improve 
data quality and completeness. Finally, we identify 
certain challenges in search of greater standardisation 
for systems and encoding that is necessary to enable 
an easy exchange of data between different registers.

Introduction
Vaccine information systems or registers are a major 
tool that allows public health personnel to measure, 
maintain and increase vaccine coverage levels and 
also to gather information automatically about an 
individual’s vaccine needs. Among other things, such 
registers allow relatives or the person concerned to be 
given reminders about the doses still to be received in 
order to complete a primary or booster series – helping 
healthcare personel to vaccinate a person at the most 
appropriate time – or for them to be asked to provide 
missing vaccine-related data. The registers can also 
provide official certificates of a person’s vaccination 
status and detect unvaccinated groups and areas or 
local population groups with low coverage in which 
outbreaks of vaccine-preventable diseases are likely to 
occur [1,2]. They can also help to improve data qual-
ity and monitor the implementation of new vaccination 
recommendations [3]. In addition, they also enable the 
registration of side effects and the monitoring of vac-
cine effectiveness. All these advantages have been 
demonstrated in countries with extensive experience 

of computerised vaccination registers such as Australia 
[4] and the United Kingdom [5].

In this article, we describe the centralised, comput-
erised vaccination register of the region of Murcia in 
Spain, showing how it has been used, as well as its 
limitations and the resources needed. Murcia region 
– one of the 17 in the country – has a population of 
1,471,406 inhabitants, of whom almost 18% are under 
the age of 14 years [6]. Over the last 10 years, the mean 
number of births per year was about 17,000, having 
risen from 13,000 in 1999 to about 18,300 in 2010 [6]. 
The region has received devolved powers from central 
government covering public health and healthcare pro-
vision, although in some matters, such as the vaccina-
tion calendar, it coordinates its activities with those of 
the other regions and with the national health ministry. 

There are similar centralised regional registers in the 
Spanish regions of Galicia, Valencia, La Rioja and 
Andalusia, as well as in some cities such as Barcelona 
and Salamanca: these registers are not connected to 
each other. Elsewhere in Spain, vaccines administered 
are recorded on an individual’s case report in primary 
healthcare: there is no centralisation of data at the 
country level. Work is currently under way to develop 
a single format for recording a person’s case history at 
the national level that would also incorporate the per-
son’s vaccine data.

Most of the regions use official population figures for 
calculating coverage, except for La Rioja and Murcia 
which have their own population databases.

Public and private health providers, mostly in primary 
healthcare, carry out the vaccinations. In the primary 
healthcare centres, data are entered by the health pro-
fessional who administers the vaccine. In the manage-
ment centres of the vaccination register, clerical staff 
enter the data.

The vaccines included in the vaccination calendar are 
paid for by the regional government: those not included 
in the calendar are paid for by parents or guardians.
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Description of the vaccination 
register of Murcia region
The computerised vaccinations register was set up in 
the Murcia region in 1991. It was founded on an earlier 
register for infants that recorded only the primary vac-
cination series (i.e. vaccines received in the first two 
years of life). The computerised register has evolved 
over time, so that it currently records all vaccines 
administered in the region, whether in the private or 
the public sector, during childhood or adulthood, and 
also includes vaccines that are not part of the official 
vaccination calendar. All primary healthcare centres in 
the region participate in the register.

Inclusion of individuals in the register
Murcia’s vaccination register is part of the regional 
public health information system. The register uses a 
single population database (PER_SAN), which is fed 
with real-time updates from the regional population 
database of the healthcare system. These are classified 
as new entries, deletions, deaths, change of address, 
change of paediatrician or family physician, etc.

Various processes are used to include individu-
als in the register’s population database, PER_SAN  
(Figure 1).

•	 When a child is born in hospital, the public health 
information system assigns them a personal 
regional identification code (a barcode), which is 
given to the parents on labels. This is part of the 
documentation parents receive after childbirth, 
which also includes notification cards that they 
take with them to accredited vaccination centres, 
be they public or private. The barcode is recorded 
in the PER_SAN database through the results of 
screening for neonatal hearing loss. 

•	 The same barcode is also used in a programme to 
detect congenital errors of metabolism. Blood and 
urine samples are taken on the third day of life and 
sent to a laboratory together with a card contain-
ing the newborn’s personal details. Attached to 
this card is one of the barcoded labels given to the 
parents at the hospital. This barcode is recorded in 
the PER_SAN database when the laboratory results 
have been obtained. 

•	 When parents or guardians apply for a health insur-
ance card for their child, the child’s details are 
manually included in the PER_SAN database. This 
applies too if the child was not born in hospital. 

•	 If a person (child or adult) comes to live in the 
region, when they visit a primary healthcare centre, 
a form containing their details (identification card) 
is sent to the vaccination register. These details 
are added to the PER_SAN database manually.  

Data duplication is prevented by a double check, one 
automatic and the other manual.
i. Automatic check: an identification code assigned 
by PER_SAN to each person included in the database 
and the regional personal identification code (the code 

issued by the public health information system) enable 
the duplication of individuals to be avoided, through 
searches that are automatically carried out when the 
codes are entered. In addition, whenever a person is 
entered into PER_SAN manually, internal search pro-
cesses are run automatically to identify whether that 
person is already present on the database and thus 
prevent a duplicate entry.
ii. Manual check: two technicians work on the PER_
SAN database to identify duplicates and correct any 
database errors.

Inclusion of vaccination data in the register
Our register can import vaccine-related information 
from primary healthcare case reports, but the primary 
healthcare information system is not currently ready 
to import data from our register. However, our regis-
ter is available through the Internet, so any authorised 
healthcare professional can consult a patient’s immu-
nisation status regardless of where the person was 
vaccinated.

At primary healthcare centres that participate in the 
register, a person’s vaccination details are entered into 
a computerised case report, using the same codes as in 
our register. Thus whenever we incorporate data from 
these computerised case reports, the system detects 
whether the vaccination has already been recorded 
for that person and, if so, does not include it in the 
register.

Data input
The register records the date the vaccine was admin-
istered, the vaccination post at which it was adminis-
tered, the product administered, dose order number 
(whether this was the first or second dose, for exam-
ple) and the manufacturer and batch of the vaccine. 
The indications for the vaccine are also recorded, 
either using the official vaccination calendar or any 
special indication due to the individual’s medical cir-
cumstances, such as being in a risk group for a par-
ticular disease, having a chronic illness, etc. Whenever 
a vaccine-related adverse effect occurs, this can also 
be recorded. In addition, the reasons for not adminis-
tering a vaccine, such as contraindication or refusal to 
receive it, are also included.

At all the primary healthcare centres in the region, 
around 25,000 vaccine doses administered are 
recorded every month, except in the influenza vaccina-
tion season, when as many as 140,000 monthly doses 
can be recorded. Our register imports these data, but 
approximately 10% of the doses recorded on the pri-
mary healthcare computerised case reports each month 
cannot be imported into our system due to encoding 
errors that arise due to the manual input of all the data 
(vaccine code, manufacturer and batch). In order to 
ensure that this information is not lost, we still use the 
same dose notification system we started with in 1991: 
the notification cards given to parents after childbirth. 
These cards include adhesive labels with the barcode 
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identifying each child. The product administered, the 
dose order number, batch number, date of administra-
tion and name of the vaccination centre are recorded 
on the card. These cards are then sent by post to one of 
the register’s four management centres, where a check 
is made to see whether that dose is already recorded 
in the register.

One aspect of importing dosage information is the 
use of a barcode scanner that reads the details of the 
vaccine (commercial name, manufacturer, production 
site and batch number). The scanner software breaks 
down the information from the barcode (Figure 2). 
Currently, four of the six manufacturers supplying the 
region with vaccines (GlaxoSmithKline, Baxter, Pfizer 
and Sanofi Pasteur MSD) include two barcode labels 
with each dose of vaccine: one of these is placed on 

the notification card and the other on the child’s own 
vaccine administration record. 
In the Spanish regions, the use of these labels is vol-
untary, but the Ministry of Health has established a 
standard label format for manufacturers who decide to 
use barcodes. In order to promote the supply of such 
barcoded labels by manufacturers, a technical criterion 
for their design is included in the competitive tender 
procedure used for the acquisition of vaccines. Reading 
such labels with a barcode scanner means that only 
the administration date, the dose order number and 
the vaccination centre need to be recorded manually.

Primary healthcare centres are not equipped to scan 
the barcode labels. In order to assess the advantage 
afforded by recording doses using a barcode scan-
ner, we analysed the details of doses recorded in the 
primary healthcare system for vaccines supplied with 
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Figure 1
Data flow in the computerised vaccination register for Murcia region, Spain
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barcode labels. During 2010, the region’s primary 
healthcare teams recorded the administration of a 
total of 200,352 doses of six different vaccines that 
have these labels. Of the total number of doses, 17.511 
(8.74%) did not have their batch number correctly 
recorded, 1.162 (0.58%) had no batch number recorded 
and 16.349 (8.16%) had an incorrect batch number. 
Regarding the name of the manufacturer, 38.247 
(19.09%) of the doses did not have this information 
correctly recorded: 11.059 (5.52%) had no manufac-
turer recorded and 27.188 (13.57%) showed the wrong 
manufacturer. In contrast, 100% of the doses obtained 
through the barcode scanner had all their details cor-
rectly recorded.

Access to an individual’s vaccination data
As mentioned earlier, one important advantage of a 
vaccination register is that by incorporating in a cen-
tralised system all the doses administered, any author-
ised healthcare professional can access an individual’s 
vaccination history from their work station (data secu-
rity is regulated by national legislation).

There are several levels of data access, depending on 
the healthcare professional’s role. The access level 
ranges from full, for example, for coordinators of the 
vaccination register, to minimal, for those who can 
access only minimal personal and vaccination details 
(Table). The coordinator authorises the access and the 
person requesting access is given an appropriate pass-
word that safeguards the confidentiality of the data.

The case report information system used for public 
healthcare services in the region does not allow pro-
fessionals at one health centre to consult the vaccine 
information recorded in the case reports at another. In 
order to facilitate access to this information for health-
care professionals, a web-based system has been cre-
ated for the regional vaccination register so that, if 
granted the appropriate access, it is possible to view 

vaccination details and the outcome of the neonatal 
hearing-loss screen.

Features of the regional register
The large amount of data collected allows us to define 
a number of special features of the register.

Routine interventions
•	 Reminders sent out for vaccine doses at the age of 

six years (diphtheria-tetanus-acellular pertussis 
vaccine, mumps-measles-rubella (MMR) vaccine), 
at age 11 years (varicella vaccine, only for suscep-
tible children) and at 14 years (diphtheria and teta-
nus for boys and girls, human papillomavirus for 
girls). 

•	 Reminders sent out for influenza vaccination for 
adults aged 60 years. 

•	 Regular reminders sent out to those insufficiently 
immunised. 

Special interventions
The register allows us to carry out special actions from 
time to time to help increase coverage levels and iden-
tify poorly immunised population groups – a very use-
ful option when facing an outbreak of diseases that 
can be prevented through vaccination. For example, 
during 2010, there was an outbreak of measles in the 
town of Jumilla, with a total of 90 confirmed cases. By 
using the vaccination register, we were able to iden-
tify those persons under 20 years of age who were not 
adequately vaccinated for their age with MMR vaccine. 
A total of 3,195 letters were sent out to individuals 
between 6 months and 20 years of age (or their par-
ents or guardians) and 1,667 doses were administered 
during the month after the letters were sent out (the 
mean monthly number of vaccine doses in that town 
is 68). Simultaneously, we were able to update the 

Figure 2
Composition of a vaccine barcode, Murcia region, Spain
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vaccination register

Level of access

Consulting 
vaccination  
records

Can view data on vaccines 
administered to an individual. 

Has access to minimal personal 
information.

Operational

Can consult and input information  
on vaccine doses. 
Has full access to  

personal information.

Management
Can consult, input and evaluate 

information on vaccine doses. Has 
full access to personal information.

Coordination

Has access to all the register’s 
functions, including the management 

of software, and the allocation and 
authorisation of access levels.

Table
Levels of data access, regional vaccination register, Murcia 
region, Spain
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information about the doses administered that we did 
not have on record in our vaccination register. 

From spring 2012, use of our register will enable us to 
identify susceptible individuals in our region under 40 
years of age who have received fewer than two doses 
of MMR vaccine and call them for the appropriate 
vaccination.

Having people’s mobile telephone numbers (part of 
the information recorded in the vaccination register) 
allowed short message service (SMS) text messages 
to be sent to teenage girls who had not completed the 
vaccination regime against human papilloma virus, 
thus increasing coverage by 5.1% in the cohort of girls 
born in 1994 [7].

Regarding data management, our system allows vac-
cination coverage to be calculated at different levels 
of data disaggregation, making it easier for healthcare 
professionals to carry out actions at the level of the 
individual.

Resources needed for the 
maintenance of the register
The features of the register allow actions to be taken 
that would be impossible or very complicated without 
them. Some of these actions would probably require 
additional human resources and so such actions would 
be hard for a region such as ours to undertake. Even 
so, maintenance of the register requires a consider-
able involvement in terms of human resources. A total 
of 19 people – at various professional levels (medical 
doctors, nurses and clerical staff) – at the four man-
agement centres work on maintaining the register. In 
addition, two people are devoted exclusively to main-
taining the PER_SAN database, which is shared by 
almost all public health programmes in Murcia.

To ensure that everything works correctly, we have the 
support of highly qualified informatics staff who, in 
addition to having developed the software application, 
enable us to incorporate improvements as and when 
required without having to resort to external resources.

Limitations of computerised 
vaccination registers
Although there area large number of advantages asso-
ciated with computerised vaccination registers, there 
are also some drawbacks. Vaccination coverage levels 
determined from such a register are always underesti-
mates and the number of doses administered (used as 
the numerator) is always lower than the actual number 
of doses administered as there are always notification 
failures [8]. On the other hand, despite the maintenance 
efforts and the quality assurance checks, the denomi-
nator may be overestimated as insufficient information 
may be received about deaths or changes of address: 
the latter may have an impact given the extent of 
migration flow in and out of the region associated with 
seasonal agricultural activities in the Murcia region.

Challenges of vaccination registers
The first challenge is the systematic use in all coun-
tries of vaccination registers with certain minimum 
functional standards in order to make them compatible 
[9]. Standardisation in the methods for calculating cov-
erage would make it easier to obtain and compare the 
levels between countries or even between areas within 
a single country [10 15].

Another equally important challenge is the standardi-
sation of vaccine- and batch-encoding methods. The 
batch-encoding system we use – based on what was 
supplied by a manufacturer we were developing the 
project with – would help to ensure that the informa-
tion provided about a batch is homogeneous in all 
countries using the system. It would be desirable for 
this or another encoding method to be agreed upon 
by consensus among the European regulatory agen-
cies, as this would enable the automated inclusion of 
a larger number of data elements into the vaccination 
registers, which would be an great improvement in the 
quality of the information system [16,17].

Conclusions
Vaccination registers are a valuable tool for the man-
agement of vaccination programmes. Our regional reg-
ister has enabled us, among other things, to improve 
vaccination coverage against measles, rubella and 
mumps, and against the human papillomavirus in ado-
lescent girls. We believe that at global level we are 
still at an early stage in terms of developing and using 
such registers and we therefore still have the chance 
to take decisions that will enable improvements to be 
made that will facilitate widespread use of registers in 
those areas or countries where they are not yet pre-
sent. Additionally, it is desirable that there should be 
a high degree of compatibility between the registers 
used. These are challenges facing those involved in 
running vaccination programmes, regulatory agencies 
and health authorities.
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