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Immunization coverage is a major health indicator. In Israel, 
routine childhood immunizations are provided at community 
public well-baby clinics. Immunization monitoring is an 
important cornerstone of a national health policy; however, 
data obtained through sampling carries the risk of under-
representation of certain population strata, particularly high 
risk groups. Despite high national average immunization 
coverage, specific subpopulations are under-immunized, 
as highlighted by outbreaks of vaccine-preventable dis- 
eases. The mean national immunization coverage at age 2 
years (2006 data) was: DTaP-IPV-Hib4 (all 93%), HBV3 (96%), 
MMR1 (94%), HAV1 (90%). These reports are based on a 17% 
population-based sample in some districts and on cumulative 
reports in others. A national immunization registry requires 
data completeness, protection of confidentiality, compulsory 
reporting by providers, and links to other computerized 
health records. It should provide individual immunization 
data from infancy to adulthood and be accessible to both 
providers and consumers. In 2008 the Israel Ministry of 
Health launched a national immunization registry based on 
immunization reporting from well-baby clinics using a web-
based computerized system. As of January 2010, 120 well-baby 
clinics are connected to the nascent registry, which includes 
the records of some 50,000 children. The implementation of 
a comprehensive national immunization registry augurs well 
for the prospect of evidence-based assessment of the health 
status of children in Israel.
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T he prevention and control of vaccine-preventable com-
municable infectious diseases is a cornerstone of pri-

mary prevention in public health. Immunization coverage is 
considered a major health indicator because it is a sensitive 

measure of the susceptibility to vaccine-preventable diseases 
and also indicates the level of protection in a defined popu-
lation [1-6]. Childhood immunization coverage is defined 
by the World Health Organization and the United Nations 
Children's Fund as a comparable indicator reflecting the state 
of health of children worldwide [7,8]. High quality data are 
essential to improve immunization coverage and accurately 
monitor progress towards Millennium Development Goal 
4 – namely, a reduction in child mortality [9]. 

Passwell and Spirer [10] stated that successful immuni-
zation programs are the most efficient, cost-effective means 
to prevent infectious diseases and are therefore a major 
component of quality health care in Israel and worldwide. 
Monitoring immunization coverage is an important part of 
public health surveillance. Moreover, evaluation of immuni-
zation coverage enables international comparisons with the 
goals set by the WHO towards the control, elimination and 
eradication of communicable diseases [11,12].

Goals and definitions of immunization 
coverage monitoring

Immunization coverage is defined as the proportion of 
immunized children in a defined area of the total candidate 
population of children who constitute the target popula-
tion. The population definition may change according to the 
objectives and purposes of the evaluation [13-15]. The target 
population may be retrieved from databases such as: a) the 
official demographic registry of live births, b) the popula-
tion of infants aged 12 months, c) the population of children 
registered in the national health insurance files or databases 
of health insurers and/or providers, d) the population of 
children registered as residents in a defined area, or e) the 
population of children who are registered or who applied for 
registration in educational facilities.

The risk approach to estimating immunization coverage is 
aimed at detecting low coverage in specific geographic areas and 
population subgroups, thereby enabling further investigation of 
possible causative factors for under-immunization. Such causes 
may be related to processes and determinants of the health ser-

WHO = World Health Organization
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vices structure (accessibility, convenience) or to the special char-
acteristics of the subgroups, including beliefs and perceptions 
affecting compliance with immunizations [16]. Identification of 
under-immunized populations and the causative factors enables 
the planning of action to improve utilization of health services 
based on principles of health promotion, improved outreach 
activities within the communities, use of various educational and 
information tools, and allocation of personnel and designated 
financial resources [17,18]. In a 
recent Israel Medical Assoc- 
iation national survey of par-
ental attitudes and compliance 
with routine childhood vacci-
nations, 90% of parents stated 
that they vaccinate their children and 87% trust doctors' vac-
cination recommendations [19]. the missing 10% should be 
the area of concern. 

At an individual level, assessment of immunization coverage 
can provide updated information on a person's immunization 
scheduling, vaccine indications and contraindications, and side 
effects and adverse events. These data should be incorporated 
in the personal medical file. Individual immunization moni-
toring also facilitates appointment scheduling, and provides 
information for health care professionals and parents. 

Immunization coverage data are drawn from routine admin- 
istrative reporting by countries, through health management 
information systems and specific surveys, to produce estimates of 
national coverage of selected vaccines. These data are processed 
and used by the WHO, UNICEF, GAVI (the Global Alliance for 
Vaccines and Immunization), governments, and other immu-
nization stakeholders. There is, however, evidence from var- 
ious reports and studies de- 
monstrating the lack of 
accuracy in immunization 
coverage estimates [20,21]. 
Furthermore, global, regional 
and national figures mask 
inequities of access to immunization within specific groups, 
for example, socioeconomically deprived or minority groups. 

Methods of measuring immunization cover-
age worldwide 

The methods of measuring immunization coverage differ, 
based on the sources of information and the surveillance 
methodologies [4,17,22]. Surveys based on sampling of 
households have been developed by the WHO. The most 
useful is the Demographic and Health Survey which is 
used in developing countries and in some developed 
countries [23]. 

UNICEF = United Nations Children Fund

Most developed countries use cumulative administrative data 
based on health care providers' reports. Full-reporting is usually 
based on a national computerized database that includes all chil-
dren in a certain country (registry based). Alternatively, sam-
ple-based reports are used by governmental agencies through 
periodic, random and statistically representative samples. Many 
western countries perform periodic sample-based immuniza-
tion coverage surveys. Registries exist in Australia, the United 

Kingdom and several Canadian 
provinces [13,24,25]. In the Uni- 
ted States, a combination of 
regional immunization infor-
mation systems and a national 
sample-based immunization 

survey is used [26-28]. The Netherlands, Norway, Portugal 
and Sweden also maintain national registries; Spain combines 
regional and national sample-based data [29]. France utilizes a 
provider-based reporting system [30] [Table 1].

Statistical analysis of the data includes descriptive epide-
miologic analysis of immunization coverage and trends with 
respect to time, place, population groups, schedules, and types 
of vaccines. It involves various comparisons using epidemio-
logic analysis, looking for immunization under-coverage, and 
variables and factors that might be associated with disparities. 

Immunization coverage monitoring in Israel

In Israel, the universal immunization program for the rou-
tine administration of childhood immunization is provided 
in public well-baby clinics across the country. The program 
includes vaccines against diphtheria, pertussis, tetanus, 

poliomyelitis, Haemophilus 
influenzae type b, measles, 
mumps, rubella, varicella, 
hepatitis B and hepatitis A. 
Booster doses are provided 
via the school health services. 

Pneumococcal conjugate vaccine was introduced in July 2009. 
The introduction of the rotavirus vaccine is planned for 2010 
and of human papilloma virus vaccine for 2011. These vac-
cines are currently available through health care providers. 
Influenza vaccination in childhood is recommended and is 
also available through health care providers. The immuniza-
tion program in Israel, based on recommendations from the 
Ministry of Health advisory committee on immunization, is 
presented in Table 2 [33].

Immunization coverage information is provided by the 
well-baby clinics to the subdistrict and district health offices 
in the country. A national report is subsequently issued and 
the coverage data are reported to the international agencies. 

During the years 2000–2008 there was an annual average 
of 145,000 live births in Israel. The average national immu-

Immunization coverage is a major health 
indicator reflecting the level of protection 
against vaccine-preventable diseases in a 

defined population

Despite high average national immunization 
coverage, specific sub-populations are 

under-immunized, as highlighted by recent 
outbreaks of vaccine-preventable diseases



REVIEWS

298 

IMAJ • VOL 12 • may 2010

reported, as highlighted by recent outbreaks of vaccine-
preventable diseases such as measles [35]. Sampling carries 
the risk of under-representation of some population strata, 
particularly high risk groups. Comparison of coverage rates 
among districts and aggregation of districts' estimates for 
national reporting are hindered by differences in coverage 
assessment methods and the absence of regular and consis-
tent data collection. 

nization coverage at age 2 years in 2006 (the most recent 
available data) was: DTaP-IPV-Hib4 (all 93%), HBV3 (96%), 
MMR1 (94%), and HAV1 (90%) [34]. Reporting is depen-
dent on a 17% population-based sample in some districts 
and on cumulative reports in others. Notably, children who 
are not registered in the well-baby clinics are not included 
in the reports. Despite a high national average coverage, 
specific subpopulations are under-immunized and under-

Country IC registry IC survey IC monitoring system Population Ref.

Australia National, computerized – Australian Childhood Immunization 
Register (ACIR)

Covered by Medicare, 0–17 yrs [13]

Canada Provincial/territorial, 
computerized

National Immunization 
Coverage Survey

National Immunization Strategy (NIS) Covered by mandatory health 
insurance, 0–18 yrs

[25]

France National, manual National Carnet de santé/Carnet des vaccinations 
Health Certificates. Institute de Veille 
Sanitaire (InVS)

Reported by doctor as vaccinated, 
24 mos

[29,30]

Germany – National, annual German Health Interview examination 
Survey (KiGGS)

Representative sample, 2–17 yrs [29]

Netherlands National, computerized – National Immunization Program (NIP) Population-based registry, all ages [29]

Norway National, computerized – Norwegian National Immunization 
Registry (SYSVAC)

Population-based registry, recorded 
from first vaccination, all ages

[29,31]

Portugal Local/nationally linked, 
computerized

– National Health Information system  Population-based, attending local 
public health centers 

[29]

Spain Local National Administrative 0–18 yrs [29]

Sweden National, computerized Annual National Survey, 24–35 
mos, at school

National Surveillance Register, SmiNet Children registered at Child Health 
Care Centers

Taiwan National, computerized – National Immunization Information 
System (NIIS)

Covered by National Health 
Insurance 

[32]

United 
kingdom

National, computerized National Cover of Vaccination Evaluated Rapidly 
(COVER)

Registered with GP, 0–18 yrs [24,29]

United States State/City, computerized National Immunization Survey Immunization Information System (IIS) 0–6 yrs [27,28]

Table 1. Methods of monitoring immunization coverage in 11 developed countries

IC = immunization coverage

First year        Second year Third year                            School

Birth 1 mo 2 mos 4 mos 6 mos 12 mos 18 mos 24-30 mos
6 yrs  
(1st grade)

7 yrs 
(2nd grade)

13 yrs  
(8th grade)

Hepatitis B HBV HBV HBV

Inactivated poliovirus IPV IPV IPV IPV IPV

Diphtheria-tetanus-
acellular pertussis

DTaP DTaP DTaP DTaP dTap *dTap

Haemophilus influenzae b Hib Hib Hib Hib

Pneumococcal conjugate PCV7 PCV7 PCV7

Measles-mumps-rubella MMR MMR

Varicella Var Var

Hepatitis A HAV1 HAV2

Table 2. Routine immunization schedule for infants and children, Israel, 2009

*Children who have not received a booster dose of DTap since the age of 7 years
HBV = hepatitis B vaccine, IPV = inactivated polio vaccine, DTaP = diphtheria-tetanus-acellular pertussis vaccine for use in children, dTap = diphtheria-tetanus-acellular pertussis 
vaccine for use as booster in children and adults, Hib = Haemophilus influenzae b vaccine, PCV7 = Pneumococcal conjugate vaccine, MMR = measles-mumps-rubella vaccine, Var 
= varicella vaccine, HAV = hepatitis A vaccine
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of 1 January 2010, all well-baby services are provided free of 
charge. Previously, a copayment fee was employed, although 
impecunious families were exempted from paying.

The immunization program in the computerized system 
includes details of the vaccines used in Israel (generic and trade 
names, batch numbers) held in an enterprise resource planning-
based system (System Analysis and Program Development, 

Walldorf, Germany), and those 
data are automatically imported 
into the register. This again 
avoids errors in data entry. The 
program is updated in accor-
dance with the Ministry of 

Health immunization schedule. Extremely stringent precau-
tions and safeguards to ensure data protection are sine quibus 
non in the system. 

As of January 2010, over 120 Ministry of Health well-baby 
clinics report online. To date, the system holds records of 
some 50,000 children. The aim is to eventually connect all 
health services in Israel that provide immunizations, thereby 
enabling health providers and consumers to access individu-
alized, up-to-date information on the immunization status of 
every person at any age and in any medical facility. 

In the future, the Ministry of Health will be able to obtain 
invaluable data and reports concerning various immuniza-
tions on a variety of population cross-sections (age, socio-
economic groups, geographic area, etc.), which will expedite 
planning and interventions as needed. 

Policy makers are becoming more aware of the importance 
of preventive health programs in general and immunizations 
in particular. In July 2009, during the term of the 18th Knesset 
(Israeli parliament), a significant amendment was introduced 
to Para 66 of The Public Health Ordinance (1940), specifying 
that the Minister of Health is to establish a national immuni-
zation registry [36]. Individual data on immunization status 
may be used to create an incentive program involving Child 
Endowment Allowances [37].

The implementation of the national immunization registry 
has been greeted with enthusiasm by the staff of the well-baby 
clinics. It has been found to be user-friendly and informative. 
This important step towards improving vaccination coverage 
augurs well for the future of public health data collection and 
analysis in Israel.
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“When you get to the end of your rope, tie a knot and hang on”
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