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Abstract
Introduction: A national immunization electronic
registry system could improve Immunization levels.
This system of immunization coverage facilitates
shared experiences, information and specialized
consultation. The aim of this study is to establish an
immunization registry system in the Health- Therapeutic center in Shiraz city.
Method: The study type is to set up a method or
academic-implementation system. The immunization software design and implementation was done
in 2016 at one of the health centers in Shiraz city.
The study population is the area covered by the
health-Therapeutic center. The research tool, flow
chart design and development of a data collection
form were developed prior to making the immunization software.
Results: The main and important result of this research is construction and Setting up of electronic
immunization registry software in accordance with
country guidelines in 2016 (the latest guidelines).
The software has three phases and stages including initial and daily actions by the vaccinator
(cold chain control) before starting the process of

immunization, immunization registration of children
under 18 years of age and immunization registration of adults (over 18 years), pregnant women and
women of childbearing age.
Conclusion: The results showed that this web-based
system includes the following attributes - timely immunization registration ability, report of vaccine
adverse events, report of delayed cases, stocks of
vaccine, requests and appropriate distribution of
vaccine, ease of use of immunization and reducing
parents’ failure to follow the immunization and by
the adoption of a coordinated and comprehensive
system in the province and the country, the possibility to compare immunization coverage, report of
shortcomings, problems and risks of immunization
program are prepared.
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Introduction
The expanded immunization program of WHO (World
Health Organization) was considered to eradicate smallpox in 1974 (Katz, 1993). At that time, in accordance
with the immunization program and time schedule of EPI
(Expanded Program of Immunization) less than 5% of the
world’s children were vaccinated against diseases like tuberculosis, polio, diphtheria, tetanus, whooping cough and
measles. By 1984, this figure rose to 25 percent (Hueston
et al, 1994 and Kelley, 2006).
Vaccines are the greatest successes and achievements of
biomedical sciences and public health, and represent one
of the most effective means for the prevention of diseases
(John, 2010). Continuous efforts to improve the effectiveness and safety of vaccines and vaccine coverage among
all age groups will provide overall benefit of public health
(Roush et al, 2007 and Zhou et al, 2001).
There are major and significant gaps in scientific research
for a complete description of how the registers facilitate the
most accurate effectiveness of the vaccine studies based
on population. In addition, immunization information systems preparation of IIS (Immunization Information System)
is a new field and it is under development and major restrictions such as the disappearance or loss of data, inaccurate data or the potential inability of unrealistic data have
not been studied and explored fully (Adams et al, 2000 and
Danovaro-Holliday et al, 2014).
However, without detailed information about immunization
coverage, we lack the data for placing and initiating necessary systemic and programmatic changes to achieve national Immunization objectives (Morris et al, 2015, Lieu et
al, 2015, Bates et al, 2003).
A computer and computer-based system is reliable for
maintaining immunization records and a register presenting immunization dates and its reports are printable for
parents and schools and they provide guidance for the
time being and implementation of immunization program
(Young et al, 2015). It provides clinically useful reports for
children, teens and adults like report of vaccination coverage and next forecast immunization program of people is
possible (Garrido et al, 2016, MacDonald et al, 2014).
All vaccines are registered and collected in the form of a
system. Immunization records, and providing safe, accurate and updated immunizations are for children who have
been referred to the service supply (Badgett and Mulrow,
2005). It provides a reminder list and tags to people who
are delayed in keeping to the schedule. For children and
patients who are overdue in their immunization, a reminder
is sent and registration and reminders, keeps their immunization schedule up to date.
According to the above criteria we tried to implement the
outlook for childhood immunization supply at public and
private health centers in the form of electronic data registration based on immunization implementation authenticity with the benefit of new and updated information and
102

communication technologies with high accuracy at the
individual level and the monitoring of data accuracy, facilitate immunization coverage and by developing of an immunization electronic system and shared experiences and
information and expert advice, expand dramatically the immunization program and develop an important step in data
management and implementation of health interventions
at the local and national level and also an opportunity for
education and research in this field. Therefore, the aim of
this study is to establish an immunization registry system
in selective health-therapeutic centers of Shiraz city.

Method
In this research, study type is to set up a method or academic-implementation system. The immunization software
design and implementation was done in 2016 at one of
the health centers in Shiraz city that is a subsidiary of the
city health center (Engelab). It has the ability to expand to
other health-therapeutic centers, health homes, public and
private hospitals and link with headquarters of health center of the city and other provinces and cities of the country.
The method in the project consists of two phases. To
start the process, first the flowcharts and guidelines were
provided that were based on a program and immunization guide approved by the National Committee in 2016.
The first stage started with the vaccinator, health workers
or social workers who have responsibility for inoculation
and injection of vaccine, and by controlling the cold chain,
temperature of vaccine refrigerator and charting temperature, decide whether vaccine is to be kept at refrigerator
temperature or not? Subsequent decisions would be taken
(based on VVM and cold chain monitoring indicators) and
entered into the beginning of immunization stages.
To initiate and carry out immunization, refrigerator vaccine
inventory should control with full specifications of vaccines,
including vaccine types, the number of vials, serial numbers, expiration date, factory or company of manufacture.
Registration and layout of vaccine was conducted according to the National Committee and accordance with the
type of person (children or adults), (new or duplicate), date
of birth, gender, disease history, effect of the vaccine, an
appropriate form is designed, selected and immunization
process starts.
In this regard if the visitors have complications or adverse
reactions to the vaccine, it can design and select an appropriate form in accordance with the drawn flowchart and
based on the immunization process, which will continue.
If the child is a delayed visitor, delayed forms would be
designed according to child’s age and national Committee
guidelines, and the selection and immunization program
continues. Also for patients older than 18 years (male or
female), the form will be designed according to the immunization guidelines of the National Committee and having
qualification, standard of selection and immunization will
be done (hepatitis, Diphtheria-tetanus, MMR).
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Thus, according to a steps summary of the outlined
flowcharts, the data collection form was designed and
developed. This form that was designed by the researcher,
included variables such as vaccinator profile, vaccines
important features, visitor specifications, information relating
to child immunization, immunization of people over 18
years of age, pregnant women and women of childbearing
age. This form was designed for age groups under 18 and
over 18 years under the National Immunization Program
Committee.
Our target registry population, is the area covered by the
health center and people with the age group mentioned,
Iranian and non-Iranian nationality and all the people
who have moved to this area who have no immunization
prohibition and are referred to health center with satisfaction
(including children, adults of both genders, pregnant women
and women of childbearing age). Explanations were given
before completing the form for collecting data in compliance
with health research ethics and informed consent of the
visitor or parents to register their full details.
It should be noted that for design of the software, it is used
first by searching for articles and resources of various
databases from the countries which have electronic
immunization registry program, because Iran has not have
an electronic immunization registry program. The data
collection form, collection samples form were separated and
from target population until the initiation and progression
stages of software development, at least 50 samples were
collected for software testing (images as sample of the
data collection form).
Table 1: Properties of vaccine
Table 2: Daily actions of vaccinator (Vaccine stock)
Table 3: Visited people Profile
Table 4: Type of visit
Figure 1: Visit due date and on time
The second step (build software) was based on the
technical specifications of the registry immunization
system. Registry System of the software is Web-based
and it is designed and developed based on PHP server
technology Version 5.6, MySQL database and HTML 5
world standard and Ajax technology. In this software,
minimum hardware requirements are processor: 2x2GHZ,
Memory: 4GB, storage space: 20GB for the OS + 500 KB
for each data item.

Results
A major result of this research project was construction
and setting up of electronic immunizations registry
software according to the National Committee in 2016. The
immunization data from 50 individuals were collected and
developed in accordance with the data collection form, and
entered into the software as a pilot and test. Entering data
into the software was according to different criteria like the
cold chain control, daily actions of vaccinator of refrigerator
temperature controlled vaccine, full registration of vaccines
information, and the immunization data of children under

18 years of age, their gender, the type of vaccine and also
registration information of adults (over 18 years of age),
pregnant women and women of childbearing age in terms
of the type of vaccine used and information gathering.
The software has three phases and stages: initial and
daily actions of vaccinator, immunization registration of
children under 18 years of age, immunization registration
of adults (over 18 years), pregnant women and women of
childbearing age.
Images of application performance: Figure 2, Figure 3,
Figure 4.

Discussion
The collected data was entered into the software. During
data entry we have concluded that, as data entry to the
software is needed to complete information, this is contrary
to the manuscript notes and paper, which can be changed
at any time and line correction and the noted information,
is not complete (Kolasa MS et al, 2006). On the other
hand, with the lack of a coherent system, each person’s
immunization program had an immunization registration
record in various health units in each immunization time
and through improvement of design of the form of data
collection, items were very complete that is background of
data entry to the software and the software also confirmed
its authenticity.
A system of simulated immunization registry of immunization
status of children was conducted in county of Olmsted in
1995 for children up to the age of 24 months (Rousseau et
al, 2014). Immunization records taken from a populationbased sample in this county are secure by summarizing
Immunization data, collected from provincial health care
centers and they were analyzed by the software system
(Rousseau et al, 2014). The results show that 9.1 percent
of all children were updated until to the age of 20 months
and this increased to 74.2 percent until 24 months of
life (Rousseau et al, 2014). The 24-month-old child
immunization rates registered in the health care system
were changed from 24.3 to 79.5 percent. Added data from
health care centers to simulated registry immunization
system has increased rate of immunization in each
location.
An increase of 27.7 percent while they had the lowest rates
of registered immunization had an increase of 6.9% when
the immunization rate was the highest. (Rousseau et al,
2014). Setting up of a software system in medical centers
and health care facilities can report only immunization
within the scope of the health unit and this is only one step
of the immunization improvement process (Rousseau et
al, 2014, Des Roches et al, 2010).
The availability of a population-based registry system is a
solution to the health service provider’s data uncertainty
and a guide to strengthen the immunization program to
Immunization Information Systems (IIS) (Rousseau et al,
2014, Des Roches et al, 2010). Immunization data should
be collected ultimately in a central electronic database that
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Table 1: Properties of vaccine
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Table 2: Daily actions of vaccinator (Vaccine stock)
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Table 3: Visited people profile
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Figure 1: Type of visit

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 6, AUGUST 2017
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

107

CLINICAL RESEARCH AND METHODS

Figure 2. Demographic information

Figure 3: Record vaccine information
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Figure 4: Referral at due time

has capabilities of storage, retrieval and analysis, because
parents are not good sources for a centralized database
and they are often unable to report even basic information,
such as number and timing of immunizations and their
information and report accuracy is not more than 50 to 60
percent (Rousseau et al, 2014).
However, short-term and long-term potential benefits
of an immunization registry system should be weighed
against the costs, because it requires the purchase and
installation of hardware and software and networking
capabilities and requires planning and development
of a series of standardized data and privacy rights of
individuals should be considered (Rousseau et al, 2014,
Des Roches et al, 2010, Janet et al, 2015). Creating a
system of immunization registry does not change the
immunization rate in a community, but it allows authorities
to collect gradually immunization report cards and prevent
the extreme and excessive effects of missed opportunities
to (Rousseau et al, 2014).

Conclusion
The advantages of this web-based system are on-time
registration, reports of adverse events, stock of vaccine,
requests and appropriate distribution of vaccines, ease
of immunization and reducing the failure of parents. In
the case of employing a coordinated and comprehensive
system at province and country level it is possible to
compare immunization coverage, report shortcomings,
problems and risks of the immunization program which can
be helpful in policy-making and getting the final decision for
the process of immunization. It is proposed to improve the
immunization program; this web-based system expanded
first in Fars province and then other provinces, so that
ultimate data collection could be made available to the
Ministry of Health and be considered by policy-makers,
managers and practitioners.

Acknowledgments:
The Vice Chancellor for Research at Shiraz University of
Medical Sciences funded this project. This research was
performed by Halime Raeisi Sarbizhan in partial fulfilment
of the requirements for certification as a specialist in
community medicine at Shiraz University of Medical
Sciences in Shiraz, Iran with grant number of 95-7686.

References
1. Katz, SL. “Prospects for childhood immunization in the
next decade.”Pediatricannals.1993;22(12): 733-738.
2. Hueston WJ, et al. Delays in childhood immunizations
in public and private settings. Archives of pediatrics &
adolescent medicine.1994;148(5): 470-473.
3. Kelley, T. “Immunizations & Infectious Diseases:
An Informed Parent’s Guide.” Archives of pediatrics &
adolescent medicine.2006;160(9): 986-986.
4. John, TYLS. Use of Immunization Registries for
Achieving Child Immunizations Goals in Healthy People
2000, University of Connecticut Health Center.2010.
5. Roush SW, et al.”Historical comparisons of morbidity
and mortality for vaccine-preventable diseases in the
United States.”Jama. 2007; 298(18): 2155-2163.
6. Zhou F, et al. “Economic evaluation of the 7-vaccine
routine childhood immunization schedule in the United
States, 2001.”Arch PediatrAdolescMed. 2005;159(12):
1136-1144.
7. Adams WG, Conners WP, Mann AM, Palfrey S.
Immunization entry at the point of service improves
quality, saves time, and is well-accepted. Pediatrics.
2000;106(3):489-92
8. Danovaro-Holliday M, et al. “Electronic immunization
registries in Latin America: progress and lessons learned.”
Revista Panamericana de SaludPública. 2014;35(5-6):
453-457.
9. Morris J, Wang W, Wang L, Peddecord KM, Sawyer MH.
Comparison of reminder methods in selected adolescents
with records in an immunization registry. Journal of
Adolescent Health. 2015;56(5):S27-S32.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 6, AUGUST 2017
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

109

CLINICAL RESEARCH AND METHODS

10. Lieu TA, et al. “Geographic clusters in underimmunization
and vaccine refusal.” Pediatrics. 2015; 135(2): 280-289.
11. Bates, DW, et al. “A proposal for electronic medical
records in US primary care.” Journal of the American
Medical Informatics Association. 2003; 10(1): 1-10.
12. Young SL, et al.”Results from a survey of national
immunization programmes on home-based vaccination
record practices in 2013.”Int Health. 2015;7(4): 247-255.
13. Garrido T, et al. “Effect of electronic health records
in ambulatory care: retrospective, serial, cross sectional
study.” BMJ. 2005; 330(7491): 581.
14. MacDonald SE, et al.”The pot calling the kettle black:
the extent and type of errors in a computerized immunization
registry and by parent report.” BMC pediatrics.2014; 14(1):
1-15.
15. Badgett R, Mulrow C.”Using information technology to
transfer knowledge: a medical institution steps up to the
plate.”Annals of internal medicine. 2005; 142(3): 220-221.
16. Kolasa MS, et al. “How complete are immunization
registries? The Philadelphia story.”AmbulatoryPediatrics.
2006; 6(1): 21-24.
17. Rousseau MC, Conus F, Li J, Parent M-É, El-Zein
M. The Québec BCG Vaccination Registry (1956–1992):
assessing data quality and linkage with administrative
health databases. BMC medical informatics and decision
making. 2014;14(1):1.
18. DesRoches CM, et al. “Electronic health records’
limited successes suggest more targeted uses.” Health
Affairs. 2010; 29(4): 639-646.
19. Janet F, et al. Warren Williams, MPH; Mary Beth
Kurilo, MPH, MSW Interfacing Immunization Information
Systems with CDC’s Vaccine Ordering System: Strategies
for Improving Accountability, Efficiency and Provider
Satisfaction. Centers for Disease Control and Prevention.
2015;3 (2):1-12.

110

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 6, AUGUST 2017
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

