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Abstract 
 
Background: The epidemiology of vaccine preventable diseases has been modified by the 
development and implementation of vaccination programs but the suboptimal vaccination rates 
constitute an important component of the health care debate worldwide. 
Aim: This study attempted to assess the vaccination coverage of preschool and primary school 
children in Athens, Greece, highlight weaknesses, identify gaps in the primary health care of 
these age groups, and assess the potential effect of the parental socioeconomic characterisitics, 
attitudes, and education regarding immunization. 
Material and Methods: Three hundred and four children 0-12 years old attending day care units 
and primary schools of six distinct areas in Athens, were registered. The epidemiologic data 
were presented according to the descriptive epidemiology and the statistical analysis was 
performed with the method of x2 test for probable correlation of vaccine coverage with several 
variables.  
Results: The percentage of fully vaccinated was 94.8% for D.T.P., 99.2% for poliomyelitis, 63.3% 
for M.M.R. additionally to 36.2% for measles, 29% for rubella, and 30.2% for mumps, mounting to 
a vaccination coverage equal to 99.5% for measles, 93.5% for mumps, and 92.3% for rubella, and 
64.5% for the newly introduced Hepatitis B. Among all parents, 16.25% explained that their 
offspring were unvaccinated as a result of badly organized family program.   A minority of 26.3% 
(80) were immunized against TBC. 
Conclusions: The immunization rate identified in this study of a representatively selected urban 
population was higher than those identified in other studies concerning the Greek population 
especially when compared to rural areas.   
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Introduction 
 

accination is an undoubtedly effective, 
broadly accepted preventive measure 
reducing morbidity and mortality 

caused by infectious agents, constituting the 
solid ground of prevention of distinct 
infectious diseases in childhood as well.  
Among the preventive measures, vaccination 
is of major importance in the primary health 
care of children, rendering the active 
immunization of adults of limited importance 
1.   

The development of biotechnology was 
followed by optimized techniques and 
acceleration of the development of optimal 
vaccines with longer viability.  Subsequently, 
the implementation of several vaccination 
programs was assessed, and weaknesses were 
detected and highlighted 1. 

The epidemiology of vaccine preventable 
diseases has been modified by the 
development and implementation of 
vaccination programs 1,2, i.e., measles, 
mumps, rubella, and hepatitis B exhibit a 
decreasing trend of morbidity, but the 
suboptimal vaccination rates constitute an 
important component of the health care 
debate worldwide 3-7.  Several socioeconomic 
factors and structural barriers have been 
incriminated for low immunization rates 8-13. 
Social determinants such as young age of 
parents, low level of parental education, 
birth order of the child 14,15, financial 
barriers such as low family income, lack of 
health insurance and gaps in the relevant 
infrastructures such as lack of periodic 
primary health care access, or decreased 
availability of health care facilities 8-13, have 
been found to be associated with low 
immunization rates, in various geographically 
confined areas, without generalizable 
results.  The role of the parents’ perceptions 
regarding the difficulty to access health 
services, health beliefs and attitudes toward 
childhood immunization, is a controversial 
issue, as distinct studies 16-18 have identified 
these as risk factors for decreased 
vaccination coverage, whereas others 19, 20 
suggest that socioeconomic factors play a 
more important role, and a recent study 21 

proved that parents’ beliefs may  simply 
reflect their sociodemographic 
characteristics imposing the latter of 
principal, undisputable importance.   

The need for a survey in the distinct 
cultural factors of Athens in Greece was 
imperative.  In Greece, the introduction of 
the personal child health record for children 
in 1976, proved to be an important subsidiary 
in the recording of personal health data 
during infancy, preschool and school age 22.  
The vaccines included in the National 
Vaccination Programme are provided free of 
charge to all residents including immigrants, 
in primary health centres or health care 
facilities. 

This study attempted to assess the 
vaccine coverage of preschool and primary 
school children in Athens, Greece, highlight 
weaknesses, identify gaps in the primary 
health care of these age groups, and assess 
the potential effect of the parental attitudes 
and beliefs towards immunization, 
socioeconomic characteristics of the family 
and perceived barriers to access health care 
facilities, with the compliance to 
recommended immunization, and vaccination 
status of children.   
 
Material and Methods 

Three hundred and four children 0-12 
years old attending day care units and 
primary schools of six distinct areas in 
Athens, Greece, were registered.  This 
population was selected to be representative 
of the urban population of Athens via the 
application of a stratified selection initially 
among all municipalities and then among day 
care units and primary schools within each 
selected municipality.  The  Child 
vaccination booklet was used to gather 
information regarding vaccination status, and 
a self-administered questionnaire addressed 
to parents and other supervisors illustrated 
the age, order of birth and number of 
siblings of each registered child, the age, 
job, educational status, family status of 
parents (socioeconomic characteristics), 
family composition, identification of the 
person supervising vaccinations, insurance 
company, level and origin of education 

 V
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regarding vaccines, the beliefs and attitudes 
regarding the performance of immunization, 
and perceived barriers to vaccination.  In the 
Questionnaire the factors tested as to 
whether they facilitate vaccinations were: 
vaccinations administered in school settings, 
vaccination conducted by public health 
officials at home, appointment arranged by 
and vaccination administered at public 
health services.  The epidemiologic data 
were presented according to the descriptive 
epidemiology and the statistical analysis was 
performed with the method of x2 test for 
probable correlation of vaccine coverage 
with several variables. 

 
Definition 
 
Full vaccination status:  Children were 

considered fully vaccinated if they had 
received all the following vaccinations 
according to the National Vaccination 
Program:  (a) 5 doses of DTP vaccine, (b) 5 
doses of poliomyelitis vaccine, (c) 2 doses of 
MMR vaccine, (d) 3 doses of hepatitis B 
vaccine, (e) measles, (f) mumps and (g) 
rubella vaccines, available at that time, if 
they had received one dose, at the age of 
>12 months, and the booster at the age> 10 
years, and (h) 4 doses for Haemophilus 
Infuenza type b (Hib) if the first dose was 
administered at the age of 0-6 months and 
the 4th at the age of >12 months; 
alternatively for Hib, 3 doses if vaccination 
began at the age of 7-11 months and the 3rd 
dose was administered at the age of >12 
months, or 2 doses if the first dose was 
administered at the age of 12-14 months or 1 
dose if Hib vaccination was administered at 
the age of > 15 months.   

 
Results 
 
All 304 children, 155 males and 149 

females had personal child health record. 
The supervision of vaccinations was 

performed by both parents in   44.7% (136), 
by mother alone in   50.3% (153), by father 
alone in 1.6% (5), by grandparents or other 
person in 3.3% of children (Table 1).  

   

Table 1.  Distribution of the children by the 
person supervising their vaccinations. 

 
Supervision of vaccinations N              % 

Father 5             (1.6) 
Mother 153         (50.3) 
Father and mother 136         (44.7) 
Grandparents or other 10            (3.3) 
Total 304          (100) 

 
The Insurance Stakeholder was in 47.8% 

(141) the Social Insurance Foundation 
(S.I.F.), covering workers of private 
enterprises, in 22.3% (66) the “Public” 
insurance, covering workers of the public 
sector and in 29.8% (88) the “Agricultural 
Insurance” covering owners and workers of 
agricultural and the farming industry, with 
varying vaccination coverage (Table 2). 

 
Table 2.  Distribution of children by 
Insurance Stakeholder and by vaccine 
coverage. 

 
Among registered children 94.8% (288) 

were fully immunized with D.T.P. 
(Diphtheria, Tetanus, Pertussis),  99.2% (285) 
with the polio vaccine,  63.3% (192) with 
Μ.Μ.R,  additionally to 36.2% (110) were 
immunized against measles, 30.2% (92) 
against mumps, 29% (85) against rubella, 
mounting to a vaccination coverage equal to 
99.5% for measles, 93.5% for mumps, and 
92.3% for rubella, and 64.5% for the newly 
introduced Hepatitis B. The vaccine against 
Hepatitis B is well accepted by parents.  A 
minority of 26.3% (80) were immunized 
against TBC (Table 3).  

Vaccinations 
not 
performed 

S.I.F. “PUBLIC” 
INS 

Agricultural 
and others 

Total 

Yes 39     
(27.6%) 

19  
(28.8%) 

26  
(29.5%) 

84  
(28.8%) 

No 102    
(72.4%) 

47  
(71.2%) 

62  
(70.5%) 

211 
(71.2%) 

Total 141    
(47.8%) 

66  
(22.3%) 

88  
(29.8%) 

295  
(100%) 
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Table 3. Vaccination coverage of children
  

Vaccine 
 

Fully Vaccinated Unvaccinated 

 Ν % Ν % 
D.T.P. 288 94.8 16 5.2 
Polio 285 99.2 19 6.3 
Measles 110 36.2 194 63.8 
Μ.Μ.R. 192 63.3 112 36.7 
Rubella 85 29 216 71.1 
Mumps 92 30.2 212 69.7 
Hepatitis Β 196 64.5 108 35.5 
MANTOUX (skin testing) 201 66.1 103 33.9 

 
The immunization rate with each vaccine 

did not correlate with the educational level 
of the parents, the order of birth of the 
child, the person supervising the vaccination 
program of the child, the insurance 
stakeholder, or the region of residence 
(P≅0.06-0.99).  Parents with scientific 
responsibilities, working in clerical jobs and 
those in medium level of private sector 
exhibited higher rates of vaccination of their 
offspring, compared to parents owning 
enterprises of the private sector, or heading  

 
Departments, or farmers and workers; 
revealing the usefulness of shorter working 
hours in the accomplishment of the public 
health responsibilities, (P=0.007 for father, 
and P=0.014 for mother) (Table 4).  
Additionally, vaccination uptake was 
correlated to the adequacy of education of 
parents about vaccinations (P=0.01).  Among 
all parents, 16.25% explained that their 
offspring were unvaccinated as a result of 
badly organized family program.   

 
 
Table 4.  Distribution of vaccination not performed by parents’ profession. 

 
         Full vaccination not performed  

       Father          Mother 
      Yes          No        Yes        No 

 
Profession 

Ν % Ν % Ν % Ν % 
Scientific  jobs 10 3.5 34 11.8 7 12.4 31 10.6 

Owners of Private 
Enterprises-Managers 

36 12.5 84 29.1 12 4.1 32 11.0 

Administrative jobs 20 6.9 57 19.7 21 7.2 67 22.9 

Workers -Farmers 16 5.5 32 11.1 44 15.1 78 26.7 

Total 82 28.4 207 71.7 84 288 208 71.2 

Total          P=0.007             P=0.014 

 
The opinions of parents/guardians 

regarding the factors which would facilitate 
the vaccination of children were similar 
among parents of different educational 
levels, among all groups of supervisors,  

 
among all insurance stakeholders, 
independent of the degree to which they 
believe they are educated about 
vaccinations, and the region (P≅0.06-0.97).  
On the other hand their opinions vary 
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according to the job of the parents (P=0.007) 
for the father and P=0.014 for the mother).   
Among all parents 51.8% suggested that the 
school based vaccination performance would 
facilitate the process and it would optimize 
the vaccination coverage.   
 
Discussion 

 
It is important to highlight that in Greece 

immunization of boys and girls aged 1 year 
with the measles, mumps, and rubella 
vaccine was introduced in the mid-1970s, 
without policies to attain high vaccination 
coverage and to protect young adolescents 
and young women.  The vaccination of 
children against vaccine preventable diseases 
interrupts their transmission, reduces their 
incidence rate, and increases the age at 
which the non-immunized people get the 
infection 23.  Although this is a protection for 
the population, regarding rubella, it has 
been speculated that if vaccination coverage 
is low in the 1 year olds, this shift of age at 
infection can increase rubella incidence 
among older age groups, including 
childbearing women, with subsequent 
increase in congenital rubella 24. Thus, in 
1993, occurred a major rubella epidemic, 
affecting women of childbearing age, 
followed by the birth of the largest number 
of babies with congenital rubella syndrome 
ever recorded in Greece, highlighting the 
critical role of vaccine coverage for public 
health 23.  As a result, a comprehensive 
policy has been introduced in Greece for the 
prevention of this phenomenon with the 
immunization of young adults and 
childbearing age women, as well with 
systematic measures to sustain high 
vaccination coverage and complete 
vaccination of children and adolescents with 
the appropriate booster doses 23.   

This study highlights the highest level of 
vaccine coverage of children of preschool 
age in Athens.  The percentage of vaccinated 
was 94.8% for D.T.P., 99.2% for poliomyelitis, 
63.3% for M.M.R. additionally to 36.2% for 
measles, 29% for rubella, and 30.2% for 
mumps, mounting to a vaccination coverage 
equal to 99.5% for measles, 93.5% for 

mumps, and 92.3% for rubella, and 64.5% for 
the newly introduced Hepatitis B.  These 
rates are higher than those identified in 
other studies concerning the Greek 
population 25-30 especially when compared to 
rural areas 31-33.  The immunization coverage 
of schoolchildren was inadequate in three 
primary health care areas in rural Crete, 
Greece 32. A school based immunization 
survey was conducted to identify the 
vaccination coverage against diphtheria and 
tetanus as high as 82%, for mumps 75.6% and 
36.3% and for rubella 74.7% and 32% in 
primary and secondary school age children 
respectively 32. 

Additionally to the job, unvaccinated 
status depends on the degree of parental 
education on the issue of vaccinations.  The 
level of vaccination coverage does not 
depend upon the educational status, the 
order of birth of the child or the Insurance 
stakeholder of the parents, whereas it 
depends on the professional status of both 
the father and the mother, with a P= 0.007 
and P=0.014 respectively, the latter being 
consistent with findings of a previous study 
34.  Parents with scientific responsibilities, 
working in clerical jobs and those in medium 
level of private sector exhibited higher rates 
of vaccination of their offspring, compared 
to parents owning enterprises of the private 
sector, or heading Departments, or farmers 
and workers; revealing the usefulness of 
shorter working hours in the accomplishment 
of the public health responsibilities.  Other 
studies, unlike the current paper, indicated 
that the rates of vaccine coverage depend 
upon the educational status of the parents 35. 

The opinions of parents/guardians 
regarding the factors which would facilitate 
the vaccination of children were similar 
among parents of different educational 
levels, among all groups of supervisors, 
among all insurance stakeholders, 
independent of the degree to which they 
believe they are educated about 
vaccinations, and the region (P≅0.06-0.97).  
On the other hand their opinions vary 
according to the job of the parents (P=0.007 
for the father and P=0.014 for the mother).    
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Our findings are consistent with those of 
a cross-sectional study among the 6 year old 
school children in Greece 36. The predictors 
of low childhood vaccination uptake in the 
latter were defined as the minority groups, 
especially Roma and immigrants, families 
with many children, young mother, and 
household headed by fathers with low 
educational level possibly reflecting minor 
education on the issue of vaccinations and an 
occupational status without scientific 
responsibilities, different from clerical jobs 
and those in medium level of private sector 
36.  The parental attitude on immunization 
affected the immunization-seeking behavior 
to a less extended degree, setting the low 
socioeconomic status as a high risk factor of 
major importance in the vaccine coverage in 
Greece 36.  The distance from the 
immunization location and the perceived 
severity of disease are important 
determinants of vaccination status among 
the age group of 6 year old school children 
36. 

In 2006 in northern Greece the 
vaccination rate against rubella was 91.7% 
and 94.7% in the 16 months – 5 years and 6-
10 years age groups respectively 31.  In 2005 
the vaccination coverage in a sample of 
adolescents aged 15-19 attending 12 senior 
high schools in four provinces in northern and 
southern Greece indicated high rates of 
under vaccinated adolescents, mainly due to 
non-compliance to the booster dose of Td 
and MMR 33.  The rates of full vaccination for 
measles, mumps and rubella were 65.0%, 
56.0%, 57.6%, respectively, 94.2% for 
poliomyelitis, 78.4% for hepatitis B, 77.4% for 
BCG, 65% for tetanus, and 54.4% for 
diphtheria.  Immigration from former Soviet 
Union where diphtheria outbreaks were 
recorded recently, to Greece, imposes a 
significant risk of resurgence of the disease 
in Greece 37.   The importance of adolescent 
boosters for tetanus and diphtheria is well 
recognized 33 and the middle school 
vaccination law in the US which has been 
followed by increased vaccination coverage 
among adolescents 38, should be considered 
for Greece as well. 
 

Conclusions 
 

Unvaccinated status depends on the 
degree of parental education on the issue of 
vaccinations and on their job. 

The opinions of parents/guardians 
regarding the factors which would facilitate 
the vaccination of children were similar 
among parents of different educational 
levels, among all groups of supervisors, 
among all insurance stakeholders, 
independent of the degree to which they 
believe they are educated about 
vaccinations, and the region.  On the other 
hand their opinions vary according to the job 
of the parents.  

The immunization rate identified in this 
study was very high for an urban population.  
These rates are higher than those identified 
in other studies concerning the Greek 
population especially when compared to 
rural areas.   

Particularly in view of the recent adverse 
publicity regarding the safety of various 
vaccinations, in several European countries, 
it is of crucial importance to keep this high 
urban vaccination uptake and expand it to 
rural areas of Greece. 

There is a need for competent 
surveillance systems for vaccine preventable 
diseases, and congenital rubella syndrome, 
which accompanied by other critical 
measures would aim at the evaluation of the 
immunization programmes. 

Further enhancement of vaccination 
uptake by appointment in public health 
services, or school based vaccination, close 
monitoring of disease incidence and 
vaccination coverage, and consideration 
upon middle school vaccination are deemed 
as imperative especially under the current 
rapidly changing socioeconomic 
circumstances in Greece.  
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