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ABSTRACT
Vaccine hesitancy remains one of the 10 major global threats as per the WHO report in 2019. The aim of 
the present study is to assess attitudes and perceptions of vaccine hesitant parents in Greece with a view 
to implementing strategies to increase vaccine uptake. A cross-sectional questionnaire-based prospective 
survey was conducted between September 2019 and June 2020 on parents of children attending primary 
education in the city of Patras in Western Greece. Data on parental attitudes and beliefs about vaccina
tions were collected and analyzed. Multivariable logistic regression was used to investigate factors 
associated with vaccine uptake. Out of 2154 distributed questionnaires, 1227 were completed and 
returned (response rate 56.9%). The main vaccine information source for Greek parents was their primary 
care pediatrician (90.8%). Doubts still exist amongst approximately one-third of them (33.5%) regarding 
a possible relationship between vaccines and autism. Of note, 44% of the study participants believe that 
unvaccinated children could attend school. 84.6% of the parents in our cohort admitted that they had fully 
vaccinated their children. In the multivariable analysis, marital status (p < .002) and Greek nationality 
(p < .001) were found to be the most significant determinants of vaccine uptake. Overall, we found that 
the percentage of parents in Greece that are vaccine hesitant is small yet not negligible. Based on our 
results, targeted public health interventions should particularly focus on single parents and those with 
non-Greek nationality. Training healthcare professionals to provide adequate information is crucial to 
clarify misperceptions.
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Introduction

The implementation of vaccination schedules worldwide has 
led to a considerable decrease in childhood morbidity and 
mortality during the last decades. It is currently estimated by 
the World Health Organization (WHO) that vaccination pre
vents 2–3 million deaths annually and a further 1.5 million 
could be avoided if vaccine uptake increased at a global scale.1 

Nonetheless, vaccine hesitancy remains one of the 10 major 
global threats as per the WHO report in 2019.1 Vaccine hesi
tancy is defined as the “delay in acceptance or refusal of 
vaccination despite availability of vaccination services”.1

Research has identified several factors associated with par
ental vaccine refusal such as socio-cultural, personal beliefs, 
and attitudes or previous vaccination experiences.2,3

Vaccine hesitancy has been a long-standing issue and has 
been further expanded following the publication of Wakefield 
in 1998 in The Lancet, where an association between the 
measles-mumps vaccine (MMR) and autism was reported. 
Although, the study was quickly withdrawn due to methodo
logical flaws, the suggested link between MMR and autism had 
already taken global dimensions.4–6 For instance, in the United 
Kingdom, there has been a reduction in measles vaccination 
coverage from 92% in 1996 to 84% in 2002.4,5 Of note, the first 
dose measles vaccination coverage in the UK had fully recov
ered to 92% by 2012.7 Nonetheless, recent reports show that 

parents are still reluctant to offer the MMR vaccine to their 
children and this is related to fears, misperceptions, inadequate 
government focus on public health, limited vaccine availability, 
limited access to immunization services, conflict, migration, 
women’s limited formal education and inconvenience in acces
sing vaccines.8–10 All the above have apparently contributed to 
the recent measles outbreaks worldwide.

Many factors play a decisive role in deciding whether or not 
to vaccinate. First, the importance of the historical, political, 
and sociocultural context, where different factors (previous 
experience with public health services, family history, conver
sations with friends) may influence the vaccination 
decision.11,12 Moreover, many scientific studies have shown 
the negative impact of media and the internet on parents’ 
decision to get vaccinated.13–16 Furthermore, the role of public 
health and healthcare professionals is unquestionably crucial in 
the decision-making of parents.4,11 In addition, parents’ deci
sions regarding the administration of vaccines to their children 
depend to a large extent on their knowledge and relevant 
information, their attitudes, and values, as well as on their 
personal experiences.11,12 Studies have also shown that parents 
who are reluctant to vaccinate their children usually rely on 
unscientific judgments, might belong to specific ethnic mino
rities and delay vaccinations for their children, without realiz
ing the consequences.17,18 Of note, countries with mandatory 
policies to prevent the spread of infectious diseases show 
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higher vaccination uptake despite reluctance.19 Interestingly, 
there are countries with high vaccination coverage rates where 
parents do delay or even do not carry out vaccinations.20,21

Data about vaccine hesitancy amongst Greek parents are 
scarce. In a study conducted in 2013 refusal of vaccinations by 
parents was not found as frequent in Greece, concerning one 
every 100 vaccinations delivered by private-practice pediatri
cians, and involved mainly MMR and HPV vaccines.22 In 
a more recent large-scale retrospective data-driven analysis 
conducted globally, Greece was reported as a country with 
high levels of trust toward vaccine and this has been further 
strengthened after 2018.23

The aim of the study is to assess attitudes and perceptions of 
vaccine hesitant parents of children attending primary educa
tion in a large geographical area in Western Greece with the 
view of implementing strategies to increase vaccine uptake.

Methods

Study population and questionnaire

A cross-sectional prospective survey was conducted 
between September 2019 to June 2020 on parents of chil
dren attending public primary compulsory education, i.e., 
kindergarten (4–5 years old) and elementary education 
(6–12 years old), in the city of Patras, the third biggest 
city in Greece (following Athens and Thessaloniki). We 
used stratified sample design in all public kindergartens 
and elementary school of the Municipality of Patras and 
the schools were equally stratified into all municipal sub
regions. In particular, we used the stratified sampling 
method to randomly select the schools that will participate 
so that schools from all areas of Patras would equally 
participate in the study. There are for instance suburbs 
in Patras with high socioeconomic status versus areas with 
lower socioeconomic status or high population of immi
grants. For our analysis, one stratum was one municipal 
subregion of Patras. Then, we have chosen amongst them 
the schools that would participate using simple random 
sampling (25 elementary out of 86, 10 kindergartens out 
of 101). Prior to conducting the study, approval was 
obtained from the relevant Institutional Review Board 
(IRB) (decision number: 9/20.06.2019) and the study was 
conducted according to the Helsinki Declaration of 1975. 
All parents/guardians of children of the selected schools 
were informed in detail with a written information sheet 
about the study aims as well as data confidentiality. The 
questionnaire was then distributed to the parents, filled in 
and returned to the research team. The questionnaire was 
written in Greek and was composed of 34 questions (sup
plemental material). More specifically, the questionnaire 
consisted of 9 questions related to demographic character
istics, 13 questions of Likert scale (Not at all, a little, 
neutral, very, very much), 8 questions of dichotomous 
scale (Yes, No), 2 questions with simple choice scale and 
2 questions with multiple response scale referring to par
ents’ knowledge, attitudes and perceptions about vaccines, 
vaccine-preventable diseases as well as information 
sources on vaccination. Τhe development of the 

questionnaire was performed following literature review 
and tested within a group of 50 parents to ensure clarity, 
content validity, and internal consistency prior to con
ducting the survey.

Statistical analysis

Categorical variables are expressed as absolute and relative 
frequencies, while continuous variables are presented as 
means ± standard deviations. The chi-square test was used to 
compare the rates of responders between different study 
groups. Univariable logistic regression was applied to explore 
factors that influenced vaccine uptake. Statistically significant 
variables in the exploratory analysis were subsequently 
included in a multivariable stepwise logistic regression model. 
The crude (unadjusted) and the adjusted effect of each variable 
were expressed by its odd ratio (OR) ± 95% confidence inter
vals (CIs). Statistics were performed using the SPSS v.25 soft
ware (IBM Corp, Armonk, NY). The level of significance was 
set to 0.05 for all analyses.

Results

Out of 2154 distributed questionnaires, 1227 were completed 
and returned (response rate 56.9%). Table 1 demonstrates the 
socio-demographic characteristics of the population surveyed 
in our study. Most of our respondents were women (73.7%). In 
77% of cases, the age group was 26–35 years old. The majority 
of the sample participants were of Greek nationality (94.1%) 
and married or cohabiting (85.7%). We do not have any data 

Table 1. Socio-demographic and occupational characteristics of the surveyed 
population (n = 1227).

n %

Gender
-Male 323 26.3
-Female 904 73.7
Age, mean
-<18 years 1 0.1
-18–25 years 208 17
-26–35 years 945 77
-36–50 years 73 5.9
Marital status
-Married/cohabitant 1052 85.7
-Non married/single 175 14.3
Number of children
−1 child 276 22.5
−2 children 680 55.4
−3+ children 271 22.1
Nationality
-Greek 1155 94.1
-Albanian Immigrant 7 0.6
-Syrian Immigrant 41 3.3
-Iraqi Immigrant 7 0.6
-Roma 17 1.4
Education
-Primary 85 6.9
-Secondary 459 37.4
-Higher 683 55.7
Employment status
-Employed 930 75.8
-Unemployed 297 24.2
Annual income
−0–10,000 Euros 340 27.7
−10,001–20,000 Euros 563 45.9
->20,000 Euros 324 26.4
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on the characteristics of those parents who did not fill in the 
questionnaires.

Table 2 summarizes the sources of information on vaccina
tion and intention to get vaccinated of the surveyed popula
tion. The main information source for Greek parents was their 
primary care pediatricians (90.8%). A very small percentage 
(3.7%) were advised from an alternative medicine professional 
about vaccines. Online sources for information on vaccines 
were considered reliable by 10.5% of the parents in our cohort 
whereas one-third of them admitted uncertainty about this 
issue. Moreover, doubts still exist amongst approximately one- 
third of the surveyed parents (33.5%) with regard to a possible 

relationship between vaccines and autism. In addition, 84.6% 
of the subjects stated they have fully vaccinated their child 
according to the National immunization schedule. Of note, 
44% of the study participants believe that unvaccinated chil
dren could attend school whereas 56% support the opposite 
view. We performed a further comparative between these two 
parental groups (Chi-Square test) and found that Greek par
ents versus non-Greek (p = .013) and those living in urban area 
versus semi-urban area of Patras (p = .04) were more likely to 
believe that unvaccinated children should not attend school. 
We did not find any other statistically significant difference in 
the remaining socio-demographic characteristics (age, sex, 
education, marital status) of parents belonging to these two 
groups.

Figure 1 presents parental views on immunization-related 
problems. The vaccines that parents are more worried about 
are, in order of descending frequency, the Meningococcus B, 
MMR, HPV and Varicella.

Figure 2 illustrates parental views regarding who benefits 
from vaccination. Nearly two-thirds of our study participants 
admit the societal benefits whereas half of them also believe 
that pharmaceutical companies are benefited from immuniza
tion programs.

Table 3 shows the results of the univariable and multivari
able regression analysis with regard to parental socio- 
demographic characteristics and vaccine uptake. In univariable 
analysis higher vaccination uptake was associated with older 
parental age (>26 years old versus <26 years old) (p < .002), 
marital status (married/cohabiting versus single) (p < .001), 
Greek nationality versus non-Greek (p < .001) and higher 
parental education versus primary and secondary education 
(p = .002). In the multivariable analysis, marital status (mar
ried/cohabiting versus single) (p < .002) and nationality (Greek 
nationality versus non-Greek) (p < .001) were found to be the 
most significant determinants of higher vaccinate uptake.

Discussion

This study reports on parental attitudes toward vaccines in 
a large sample of Greek parents. To our knowledge, this is 
the largest study in the field conducted in parents of school- 
aged children in the country. In our sample of Greek parents, 
we overall found a positive attitude toward vaccines and the 
majority of our parents declared compliance to the National 
Immunization Schedule. This is in agreement with a 2018 
European report which concludes that the general attitude of 
the European public toward vaccination is positive.24 Similarly, 
a large-scale study in 18 European countries (including 210 
parents from Greece) conducted by the European Academy of 
Pediatrics on vaccine confidence showed that parents generally 
believe that vaccines are important and effective.25

Demographics

Two-thirds of our reporting parents are women and most of 
them are employed either fulltime or part-time. This somehow 
reflects the modern Greek society where women are still the 
primary caregivers of their children yet have also established 
themselves in the labor market. The fact that women have filled 

Table 2. Sources of information about vaccination of study participants, knowl
edge about vaccine related side effects and vaccine uptake (n = 1227).

n %

Main information source on vaccinations
-Pediatrician
Strongly disagree 47 3.8
Disagree 14 1.1
Neutral 52 4.2
Agree 133 10.8
Strongly agree 981 80
-Health Visitor
Strongly disagree 839 68.4
Disagree 82 6.7
Neutral 140 11.4
Agree 89 7.3
Strongly agree 77 6.3
-Alternative Medicine Practitioner
Strongly disagree 989 80.6
Disagree 126 10.3
Neutral 66 5.4
Agree 20 1.6
Strongly agree 26 2.1
-Mass Media
Strongly disagree 737 60.1
Disagree 175 14.3
Neutral 164 13.4
Agree 113 9.2
Strongly agree 38 3.1
-Internet search engines use
Strongly disagree 365 29.7
Disagree 250 20.4
Neutral 261 21.3
Agree 215 17.5
Strongly agree 136 11.1
Reliability of online sources on vaccination issues
Strongly disagree 311 25.3
Disagree 423 34.5
Neutral 365 29.7
Agree 99 8.1
Strongly agree 29 2.4
Affected by sites’ negative reviews on vaccination issues
Strongly disagree 533 43.4
Disagree 363 29.6
Neutral 197 16.1
Agree 95 7.7
Strongly agree 39 3.2
Doubts about the information circulating on the internet 

that some vaccines cause autism
Not at all 441 35.9
A little 341 27.8
Neutral 253 20.6
Much 125 10.2
Very Much 67 5.5
Should unvaccinated children be able to attend school?
Yes 540 44
No 687 56
Have fully vaccinated their children
Yes 1038 84.6
No 189 15.4
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in the majority of questionnaires in our study could be related to 
the overall positive attitudes toward vaccination as women tend 
to be more confident about vaccines compared to men as shown 
in studies conducted at a global level.23 In our univariate analysis 
though we did not prove such a relationship. Nonetheless, in the 
multivariate analysis we have shown that parents that are mar
ried or cohabiting were more likely to vaccinate their child. 

Given the fact that immunizations are delivered for free in 
Greece, barriers to vaccine uptake encountered by single or 
divorced parents are less likely to be financial in nature but 
more likely practical. These parents face indeed may challenge 
with childcare and consequently they may be more concerned 
with other everyday stressors and may delay well-child care visits 
where routine vaccination takes place.
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Figure 1. Parental worries for immunization related problems.

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

67.3%

73.6%

67.5%

38.6%

25.4%
21.4%

50.4%

Figure 2. Parental beliefs with regards to whom benefits from vaccination.
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With regard to education, more than half of the study 
participants report higher levels and interestingly in univari
able analysis this is associated with higher vaccine uptake. This 
is contrary to the findings of a study conducted in Greece in 
2010 in 731 children attending public nurseries in Athens, the 
capital city of Greece, whereas higher maternal education was 
negatively associated with the receipt of all and newly licensed 
vaccines.26 The latter could be possibly explained by the fact 
that those parents who are highly educated might feel falsely 
confident in making decisions for their own children based on 
individual information processing from non-reliable sources. 
On the other hand, in a systematic review assessing vaccine 
hesitancy from a global perspective published in 2014, Greece 
was found to be a country where higher education leads to 
higher vaccine confidence.3 Interestingly, in a recently pub
lished large-scale retrospective data-driven analysis, where glo
bal trends in vaccine confidence were examined from 2015 to 
2019 (data from 290 surveys, 149 countries, including 284.381 
individuals), parents with more years of education were more 
likely to vaccinate their children.23 Although the majority of 
recent studies suggest that higher education tends to increase 
vaccine uptake one should bear in mind that this factor cannot 
always be considered as a sole determinant of future positive 
attitudes as many other parameters may interplay.

As for nationality, Greeks represent the majority of the 
study participants with only a minority being immigrants or 
belonging to the Roma ethnic group. This generally reflects the 
distribution of the population that lives in our area yet might 
also indicate the willingness to participate in the study. We 
know for instance that people belonging to the Roma ethnic 
group and live in our area have significant gaps in childhood 
vaccination, mainly due to cultural beliefs. The latter might 
have perhaps led to a decreased response rate. In univariable 
analysis, having Greek nationality was significantly associated 
with vaccine uptake. A similar association was reported in 
a nationwide study conducted in Italy where Italian nationality 
was associated with less vaccine hesitancy, as well as in 
a smaller study conducted in Greece in 2010.26,27 Another 
possible explanation that could account for this finding is 
that children of immigrants or belonging to the Roma com
munities are less likely to attend regular child health care 
follow-up visits due to financial or other logistical constraints. 
The latter represents an area for future targeted interventions 
to increase vaccine uptake in our area. It is also worth men
tioning here that parents of Greek nationality in our cohort are 
more likely to believe that unvaccinated children should not 

attend school which reflects their overall positive attitudes 
toward vaccination and better understanding of the societal 
benefits of the vaccines. However, nearly half of all our study 
participants irrespective of socio-demographic characteristics 
would agree that unvaccinated children can attend school. This 
is a worrying finding given the fact that enrollment in public 
school in Greece, thus far, presupposes full immunization 
coverage as proven by the personal child’s healthcare records. 
For children of immigrants or other ethnic minorities there are 
governmental arrangements in place so that they get fully 
vaccinated before school entry. Therefore, parents of all 
nationalities throughout the country ought to comply with 
the national guidance in this field.

Sources information and beliefs about vaccine

With regard to the main information source on vaccination, 
the primary care pediatrician is the main source for our study 
participants. This is somewhat expected as it reflects the pri
mary care delivery setting in our country where all children are 
followed up and get vaccinated by a pediatrician, either belong
ing to the public sector or to the private, and not by general 
practitioners. Pediatricians are generally well trained in vaccine 
preventable diseases and in issues surrounding vaccinations as 
this represents one of their main duties and responsibilities of 
their daily practice in Greece. Hence, they are well informed in 
the field and can provide reliable information to parents. It is 
worth mentioning that at a European level it has been demon
strated that parents who consult general practitioners appear to 
be more likely to exhibit vaccine hesitancy than those who 
consult pediatricians.25 Of note, the percentage of parents 
who consult an alternative medicine practitioner is very small 
(3.7%) in our surveyed population. This is not an unexpected 
finding as it reflects the overall low level of acceptance of 
homeopathic medicine in Greece especially for issues related 
to child health.

As for the reliability of the online sources (social media 
included) on vaccination issues, 1 in 10 of our study respon
dents believes that these can be a useful source whereas one- 
third declares uncertainty in the field. Similar percentages have 
also been reported from Italian parents and are considerably 
worrying given the misleading information that can occasion
ally be distributed on the web.27 Even more worrying is the 
belief held by 15% of our parents that vaccines may cause 
autism. Moreover, one in five of our study participants admit 
being unsure about such a link. Twenty-three years following 

Table 3. Socio-demographic determinants of vaccine uptake.

Univariable Analysis Multivariable Analysisa

Variables Crude OR (95% CI) P-value Adjusted OR (95% CI) P-value

Parental gender (female) 0.945 (0.662–1.348) .753
Parental age (>26 yrs old) 1.513 (1.095–2.091) .012 1.455 (1.046–2.024) .026
Marital status (married/cohabiting) 1.944 (1.319–2.866) .001 1.859 (1.252–2.761) .002
Number of children 0.948 (0.752–1.196) .655
Nationality (Greek) 1.269 (1.116–1.443) <.001 1.251 (1.097–1.426) .001
Education (Higher) 1.466 (1.157–1.858) .002 1.265 (0.988–1.621) .062
Employed (yes) 1.350 (0.956–1.907) .088
Annual income (higher) 0.983 (0.796–1.214) .875

OR, odds ratio; CI, confidence interval. aOnly variables significantly associated with vaccine uptake in univariable analysis (p < .05) were included in the multivariable 
models.
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the Lancet publication by Wakefield and despite huge public 
health efforts as well as high quality published work confirming 
the absence of any link between the two, parents worldwide are 
still concerned about MMR causing autism.4,8,9,27 Based on our 
findings and other studies, efforts should continue in order to 
clarify misperceptions on this particular issue. It is also worth 
mentioning at this point that MMR is the second most com
mon vaccine in our cohort that parents admit that they are 
worried about following the new Meningococcus B vaccine. 
The fear of side effects of the latter could be explained by the 
fact that Meningococcus B vaccine is a fairly new vaccine and 
not at present incorporated to the recommended vaccines of 
the National Immunization Schedule. Hence, worries although 
not scientifically based are somewhat understandable from 
a parental perspective. However, uncertainty still exists about 
MMR despite decades of proven safety and effectiveness. 
Following MMR, HPV vaccine still causes concerns amongst 
Greek parents and this has been previously reported in the 
country.28 Although there is now considerable body of evi
dence supporting the safety profile of this vaccine, increased 
fear of side effects still remains one of the main barriers for 
vaccine uptake.29 Further health education is obviously 
required in the field from a public health perspective.

Limitations

We acknowledge that our study, as a pragmatic one, has several 
limitations. The main one is that it is geographically restricted 
to Western Greece which may not allow for generalization of 
the findings in the whole country. It is however the largest one 
conducted so far in Greece and in the third biggest city in the 
country. Our results could be representative of the whole 
country given that no major differences exist concerning the 
sociodemographic characteristics of the urban Greek popula
tion (nearly 80% of total population)30 as well as the main 
sources of vaccine information. We also acknowledge that the 
response rate in our survey appears low compared to the usual 
one reported in questionnaire-based studies but one should 
bear in mind that the last 4 months of the study coincide with 
the SARS-CoV2 2019 pandemic. The latter has disrupted the 
questionnaires turnover due to school closures and lockdown 
measures. In addition, the questionnaires were filled in on 
a voluntary basis and therefore vaccine hesitant parents may 
have decided not to participate, which may have led to under
reporting. Moreover, in this survey, we have collected data 
regarding parental attitudes toward vaccine uptake of their 
offspring which does not necessarily imply true vaccine uptake 
as we did not directly check the healthcare records of their 
children to prove such positive attitudes. Finally, we acknowl
edge the inability of the cross-sectional nature of our study to 
make a causal inference.

Conclusion

In conclusion, the percentage of Greek parents that have vac
cinated their children as per national recommendations is high 
in our survey and the majority of Greek parents trust their 
primary care pediatrician as the main information provider in 
the field. Nonetheless, misperceptions with regard to vaccine 

safety still exist despite well-designed efforts conducted during 
the last decades at both global and national level to increase 
vaccine confidence. Given the dynamic and changing nature of 
vaccine hesitancy, public health interventions should be con
stantly implemented and mainly focus on non-Greek and 
single parents as depicted in our study. The outcomes of such 
interventions should be monitored to assess the achievement of 
the desirable outcomes. In addition, training healthcare profes
sionals to provide adequate information about vaccinations is 
crucial to clarify any concerns at individual parental level in 
plain language so as to encourage a better and more conscious 
understanding of societal and personal vaccine benefits.
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