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ABSTRACT

INTRODUCTION Confidence in vaccine safety and effectiveness

were more likely to have high knowledge about vaccination
(AOR=1.29). In contrast, those who reported the internet
as a source of information were less likely to have high
knowledge (AOR=0.71). Previous vaccination in the past five
years increased with a higher knowledge score among adults.
Similarly, the odds of previous vaccination for their children
were significantly higher among those who scored 3/4
(AOR=2.17; 95% CI: 1.41–3.34) and those who scored 4/4
(AOR=3.15; 95% CI: 2.01–4.91) than those who answered
incorrectly to all questions.
CONCLUSIONS Higher socioeconomic status, higher
educational level, previous vaccination and higher perceived
effectiveness of vaccination were significantly associated
with higher knowledge of vaccinations. Improving awareness
of the benefits of vaccines is warranted, especially in light of
COVID-19 booster vaccinations in Europe.

INTRODUCTION

The World Health Organization’s Strategic Advisory
Group of Experts on Immunization (SAGE) define vaccine
hesitancy as ‘delay in acceptance or refusal of vaccine
despite the availability of vaccine services … which in turn is
influenced by factors such as complacency, convenience, and
confidence’, known as the 3Cs model6. While complacency
and convenience are driven by the perceived risk of disease
and accessibility of vaccine services, confidence is related
to beliefs and understanding of the effectiveness and
safety of vaccines and trust towards the healthcare system.
Although high confidence in vaccination programs is crucial
for maintaining high coverage rates, in 2016, a 67-country
survey conducted by the Vaccine Confidence Project (VCP)

is an important predictor of vaccine uptake. This study
assessed the level of knowledge of vaccination and factors
associated with vaccination uptake in 28 EU countries.
METHODS A secondary dataset analysis was performed on
data from the Eurobarometer on Europeans’ Attitudes
Towards Vaccination (March 2019 across 28 EU countries).
Knowledge about vaccination was assessed with the
Eurobarometer with four true/false questions (range 0–4
correct answers), with high knowledge reported as a score
of 3/4 or 4/4. Adjusted regression analyses were performed
on all respondents (n=27524) and those who lived with a
child aged 0–14 years (n=6005).
RESULTS Significant inter-country variability in the knowledge
of vaccination was noted across the 28 European Countries,
with little intra-country variation by gender and age. Adults
who trusted health authorities as a source of information

Immunization through vaccination is a proven strategy
to protect public health from severe and sometimes fatal
infectious diseases such as diphtheria, tetanus, pertussis,
tuberculosis, polio, measles, and hepatitis B, including
respiratory infections such as influenza1-3. Comprehensive
implementation of vaccination programs has substantially
reduced the morbidity of these diseases and contributed
to reducing health disparities within and across the globe4.
However, the efforts have not achieved universal coverage
due to unequal access to vaccines and fluctuations in public
confidence in their efficacy and safety, resulting in deaths
from vaccine-preventable diseases in European countries5.
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are rigorously tested before being authorized for use’. The
correct answers were false, false, false, and true. We assessed
respondents’ knowledge as a score by summing up the
number of questions respondents provided a correct answer
(range: 0–4). The knowledge score was further classified
for analysis purposes into low knowledge (0–2 correct
responses) and high knowledge (3–4 correct responses).

found that the European region had lower confidence in the
safety of vaccines than other world regions7. Furthermore,
the European Commission concluded in its 2018 report
that the overall state of confidence in vaccine safety and
effectiveness in Europe was an area of further concern8. At
the same time, a systematic review of published European
evidence did conclude that individuals have many safety
concerns about vaccination and often believe that the risks
of vaccination outweigh its benefits9.
Knowledge is necessary, although not sufficient, element
to promote vaccination. As described by the Health Belief
Model10, beliefs about benefits and risks of getting or not
getting a vaccination are vital components to encourage
vaccination as a personal health-seeking behavior, and
these beliefs are determined by multiple factors such as
demographic variables, psychosocial factors, and personality
traits, including health knowledge. In light of the above, the
objective of this study is to provide an insight on the level
of knowledge of vaccination, the predictors of correct or
incorrect knowledge about vaccines, and examine the
associations between the level of knowledge and vaccination
uptake among adults and children in 28 European countries.

Vaccination in the past five years for respondents themselves
and children
Vaccination in the past five years was assessed with the
question: ‘Have you or has someone in your family had any
vaccinations in the last five years?’. The proportions of those
who reported ‘Yes, yourself’ and ‘Yes, your children’ were
computed for adults overall and parents living with their
child(ren), respectively.

Sociodemographic characteristics
The following sociodemographic characteristics were
assessed: country, gender, age, education level, difficulty
in paying bills (as a proxy of socioeconomic status), most
trusted source of information, urbanization, E.U. region,
parental status, perceived effectiveness of vaccination, and
vaccination in the past five years. Education was assessed as
the respondents’ age when they stopped full-time education
with the question: ‘How old were you when you stopped fulltime education?’. Socioeconomic status was assessed with a
proxy question related to the difficulty in paying bills with
the question: ‘During the last twelve months, how often have
you had difficulties in paying bills at the end of the month…?’.
Within the context of this database, parents were defined as
respondents who lived with their children aged 0–14 years
(as defined by the Eurobarometer). Perceived effectiveness
of vaccination was assessed by asking whether respondents
thought that ‘vaccines can be effective in preventing
infectious diseases such as flu, measles, polio, hepatitis,
meningitis, and tetanus’.

METHODS

Data source
This secondary dataset analysis was performed on publicly
available de-identified data. Data were obtained from the
Special Eurobarometer 488 on Europeans’ attitudes towards
vaccination, collected on behalf of the European Commission,
Directorate-General for Health and Food Safety (DG SANTE)
during 15–29 March 2019 across 28 European Countries,
before Brexit. The full report and complete information
on the methodological approach of this survey, including
contact rates, are available elsewhere11. Participants from
different demographic groups were interviewed face-toface at home in their first language. The data consisted of
approximately 1000 respondents aged ≥15 years per country.
Two exceptional countries had a smaller sample size (n=512
for Luxembourg, and n=497 for Malta), leading to a pooled
sample size of 27524 adults. Data were post-stratified by
sex, age, region NUTS II (basic regions as defined by the
EUROSTAT nomenclature of territorial units for statistics),
and size of locality. A comparison was made between the
sample composition and population distributions of each
participating country to adjust for non-response.

Statistical analysis
Data were weighted to be nationally representative of each
of the participating countries. Descriptive statistics were
computed for the 28 European Countries overall and by
country with 95% Confidence Intervals (CIs). T-tests were
used to examine differences in mean knowledge score with
statistical significance set at p<0.05. To investigate associations
between a higher level of knowledge (3–4) and vaccination in
the past five years, multivariable logistic regression models
were fitted separately for two denominators: respondents
overall, and those who lived with a child aged 0–14 years
(n=6005), leading to the reporting of adjusted odds ratios
(AOR) and their 95% Cis, controlling for gender, age,
education, difficulties paying bills, most trusted source of
information, urbanization, and E.U. region. Logistic regression
analysis was also used to examine predictors of knowledge
levels. All analyses were conducted with R version 3.6.2.

Measures
Knowledge score and index
Knowledge about vaccination within the Eurobarometer
survey was assessed with the following four true/false
questions: ‘For each of the following statements, could you
please tell me whether you think it is true or false. 1) vaccines
overload and weaken the immune system; 2) vaccines can
cause the disease against which they protect; 3) vaccines
can often produce serious side-effects; and 4) vaccines
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RESULTS

CI: 1.6–1.8) and Cyprus (95% CI: 1.6–1.8), to 3.0 in the
Netherlands (95% CI: 2.9–3.0) and Sweden (95% CI: 2.9–
3.1). While knowledge scores did not differ significantly by
gender for most of the countries, women had a higher mean
score in Austria (2.3 vs 2.1), and men had a higher mean
score in Finland (2.6 vs 2.4), France (2.2 vs 1.9), and Slovenia
(2.0 vs 1.8).

Mean knowledge score
Out of the maximum obtainable score of 4, the mean
knowledge score among adults overall in the 28 European
countries was 2.2 (95% CI: 2.2–2.3), with little variation
noted by gender and age (Table 1). At the national level, the
mean knowledge score ranged from 1.7 in Bulgaria (95%

Table 1. Mean knowledge score among adults in 28 European countries, Special Eurobarometer 488, 2019
(N=27524)
Countries

EU 28

Austria

Belgium

Bulgaria

Croatia

Cyprus

Czechia

Denmark

Estonia

Finland

France

Germany

Greece

Hungary

Ireland

Italy

Latvia

N

27524
1006

1041

1026

1010
505

1068

1017

1005

1000

1013

1507

1014

1030

1078

1021

1012

Lithuania

1004

Netherlands

1017

Luxembourg

Malta

Poland

Portugal

Romania

Slovakia

Slovenia

Spain

Sweden

UK

512

497

1011

1013

1025

1020

1016

1014

1021

1021

Overall

2.2 (2.2–2.3)

Gender

Age group (years)

Male

Female

15–24

25–39

40–54

55–64

≥65

%
(95% CI)

%
(95% CI)

%
(95% CI)

%
(95% CI)

%
(95% CI)

%
(95% CI)

%
(95% CI)

2.2 (2.2–2.3)

2.3 (2.2–2.3)

2.3 (2.2–2.4)

2.3 (2.2–2.3)

2.3 (2.2–2.3)

2.2 (2.2–2.3)

2.2 (2.1–2.3)

2.2 (2.1–2.2)

2.1 (1.9–2.2) 2.3 (2.1–2.4) 2.2 (1.9–2.4)

1.9 (1.8–2)

1.9 (1.8–2)

2.4 (2.3–2.4)

1.7 (1.6–1.8)

1.7 (1.6–1.8)

1.9 (1.9–2)

2.7 (2.6–2.8)

2.1 (2–2.2)

2.5 (2.4–2.6)

2.1 (2–2.2)

2.2 (2.2–2.3)

2.3 (2.2–2.4)

2.3 (2.2–2.4)

2.2 (2.1–2.2)

2.2 (2.1–2.3)

1.8 (1.7–1.8)

1.9 (1.9–2)

2.1 (2–2.2)

1.9 (1.8–2)

3.0 (2.9–3)

2.3 (2.2–2.4)

2.3 (2.2–2.4)

2.0 (1.9–2.1)

2.0 (1.9–2.1)

2.4 (2.3–2.5)

1.6 (1.5–1.8)

2.4 (2.3–2.5)

1.7 (1.6–1.9)

1.8 (1.7–2)

2.3 (2.1–2.5)

1.7 (1.4–2.1)

2.1 (1.8–2.3)

1.9 (1.7–2)

2.5 (2.4–2.6)

1.7 (1.6–1.9)

1.8 (1.6–2)

1.5 (1.1–1.9) 2.0 (1.8–2.3) 1.7 (1.4–2)

2.1 (2–2.3)

2.1 (2–2.2)

2.7 (2.3–3)

2.2 (2.1–2.3)

2.3 (2.2–2.4)

1.9 (1.8–2)

2.7 (2.6–2.8)

2.0 (1.8–2.1)

2.7 (2.6–2.8)

2.0 (1.8–2.2)

2.8 (2.6–3.1)

2.6 (2.5–2.8) 2.4 (2.3–2.6) 2.8 (2.5–3)

2.2 (2.1–2.3) 1.9 (1.8–2)
2.3 (2.2–2.4)

2.3 (2.2–2.4)

2.2 (2–2.3)

2.2 (2–2.3)

1.8 (1.7–2)

1.9 (1.8–2.1)

2.1 (2–2.3)

1.9 (1.7–2.1)

3.0 (2.9–3.1)

2.3 (2.2–2.5)

2.3 (2.2–2.4)

1.9 (1.8–2.1)

2.0 (1.9–2.2)

2.1 (1.8–2.4)

2.1 (1.9–2.4)

2.3 (2.2–2.5)

2.7 (2.4–3)

2.2 (2.1–2.4)

2.2 (1.9–2.6)

2.3 (2.2–2.4)

2.2 (2–2.3)

2.3 (2–2.6)

2.0 (1.7–2.3)

2.5 (2.3–2.7)

2.0 (1.8–2.2)

2.2 (2.1–2.4)

2.2 (2–2.4)

2.3 (2.1–2.5)

2.2 (2–2.4)

2.3 (2.1–2.5)

2.2 (2–2.4)

2.6 (2.3–2.8)

2.1 (2–2.3)

2.3 (2.1–2.5)

1.8 (1.6–2)

2.2 (2.1–2.4)

1.5 (1.4–1.7)

1.8 (1.6–2.1)

1.5 (1.3–1.8) 1.5 (1.3–1.7)
2.0 (1.8–2.1)

2.6 (2.5–2.8)

2.0 (1.8–2.2)

2.5 (2.3–2.7)

1.8 (1.6–2.1)

2.2 (2–2.4)

2.0 (1.8–2.2)

2.4 (2.3–2.5)

1.7 (1.6–1.9)

2.4 (2.2–2.5)

2.2 (2–2.3)

2.2 (2.1–2.4)

2.4 (2.2–2.5) 2.0 (1.8–2.3) 2.3 (2.1–2.5)
2.3 (2.2–2.4)

2.2 (2.1–2.4)

2.2 (2–2.4)

2.3 (2.2–2.5)

2.2 (2–2.4)

2.3 (2.1–2.5)

2.4 (2.2–2.5)

2.1 (1.9–2.2)

2.1 (1.9–2.3)

1.9 (1.7–2.1)

1.9 (1.5–2.3)

2.0 (1.9–2.1)

2.0 (1.9–2.2)

2.9 (2.8–3)

2.1 (1.7–2.4)

1.8 (1.5–2.1)

3.1 (2.8–3.4)

2.2 (2–2.4)

2.0 (1.7–2.2)

2.3 (2–2.6)

3.1 (2.8–3.3)

1.9 (1.7–2.1)

2.3 (2.1–2.5)

1.8 (1.5–2)

3.0 (2.9–3.1)

1.7 (1.6–1.9)

2.1 (1.8–2.4)

1.6 (1.4–1.9)

2.9 (2.7–3)

1.8 (1.7–2)

2.1 (1.9–2.4)

1.8 (1.7–2)

2.8 (2.6–2.9)

2.4 (2.2–2.5)

2.7 (2.4–3)

2.3 (2.1–2.5) 2.4 (2.2–2.5) 2.2 (2–2.4)

2.2 (2–2.4)

2.0 (1.9–2.2)

2.3 (2.1–2.6)

1.9 (1.6–2.1)

2.4 (2.2–2.6)

2.0 (1.9–2.2)

2.3 (2.2–2.4)

2.0 (1.9–2.1)

1.8 (1.6–2.1)

2.1 (2–2.3)

3.0 (2.9–3.1)

2.3 (2–2.5)

1.9 (1.8–2.1)

2.8 (2.6–2.9)

2.4 (2.2–2.6)

1.8 (1.7–2)

2.3 (2.1–2.5)

2.5 (2.2–2.7) 2.0 (1.8–2.1) 1.6 (1.4–1.8) 1.6 (1.4–1.8) 1.5 (1.3–1.6)

2.2 (2.1–2.3)

2.4 (2.3–2.5)

1.8 (1.7–2)

2.9 (2.7–3)

2.2 (1.9–2.4)

1.7 (1.6–1.8)

2.0 (1.9–2.1) 1.8 (1.7–1.9) 1.9 (1.7–2.2)

3.0 (2.9–3.1)

2.4 (2.2–2.6)

1.7 (1.5–1.9)

2.1 (1.9–2.2)

1.6 (1.5–1.8)

1.8 (1.6–1.9)

1.9 (1.8–2)

2.4 (2.3–2.5)

2.1 (2–2.3)

2.4 (2.3–2.5)

3.0 (2.8–3.1)

2.3 (2.1–2.5)

2.6 (2.4–2.8)

3.3 (3.1–3.6)

2.1 (1.9–2.4)

2.0 (1.9–2.2)

2.1 (1.8–2.3)

2.0 (1.8–2.2)

2.4 (2.2–2.6)

3.2 (3.1–3.4)

2.2 (1.9–2.5)

2.5 (2.3–2.6)

2.1 (1.9–2.2)

2.2 (2–2.3)

2.0 (1.8–2.2)

2.4 (2.3–2.6)

3.0 (2.8–3.2)

2.2 (2–2.5)

2.4 (2.2–2.5)

1.7 (1.5–1.9)

2.0 (1.8–2.2)

2.0 (1.8–2.1)

2.6 (2.4–2.8)

2.9 (2.7–3.1)

2.4 (2.1–2.7)

2.1 (1.9–2.3)

2.0 (1.8–2.2)

1.6 (1.5–1.8)

2.3 (2.1–2.4)

2.6 (2.5–2.8)

2.2 (2–2.4)

Estimates were weighted to address non-response. Knowledge score was assessed as sum of the respondents’ correct answers to the following 4 questions: ‘For each of
the following statements, could you please tell me whether you think it is true or false: 1) vaccines overload and weaken the immune system; 2) vaccines can cause the
disease against which they protect; 3) vaccines can often produce serious side-effects; and 4) vaccines are rigorously tested before being authorized for use’. Differences
in mean knowledge score were tested by t-test (p<0.05, bold).
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Percentages and predictors of high knowledge
Among adults overall, 46.3% (95% CI: 45.2–47.3) were
classified as having a higher level of knowledge about
vaccination (knowledge score 3–4), as seen in Table 2.
Significant variations were seen by education level, with

the lowest percentage among adults that had no full-time
education (27.9%, 95% CI: 18.8–37.1) and the highest
among those who finished full-time education at ≥20 years
old (54.4%, 95% CI: 52.6–56.2). The percentage of adults
with a higher knowledge score was lower among those who

Table 2. Percentages and predictors of high knowledge about vaccination among adults in 28 European countries,
Special Eurobarometer 488, 2019 (N=27524)
Variables

Categories

N

Overall
Gender
Age (years)

27524

Male

12471

Female

15053

15–24

2261

25–39

5450

40–54

6731

55–64

4969

≥65

8113

Education (up to the age in years) 15

16–19

Most trusted source of
information

Still studying

No full-time education

Most of the time

Almost never/never
Healthcare provider
Health authorities

Urbanization

E.U. region

Internet

Don’t know/none/other
Large town
Northern

Eastern

Southern

Perceived effectiveness of
vaccination

1.67 (1.24–2.25)

2285
6434

41.1 (39–43.3)

1.48 (1.21–1.81)

18386

50.2 (48.9–51.5)

1.73 (1.43–2.09)

1200

35.6 (30.6–40.6)

3323

58.2 (55.2–61.2)

1.29 (1.12–1.50)

33.8 (28–39.6)

0.71 (0.53–0.94)

1019

24.8 (20.2–29.5)

0.68 (0.51–0.90)

43.4 (41.6–45.3)

7910

50.4 (48.4–52.3)

Ref.

Yes

Yes, probably effective

46.7 (45.5–47.9)

21354

45.9 (44.7–47.1)

1664

No, not at all

31.3 (27.8–34.7)

44.5 (42.6–46.3)

9450
870

Depends on the disease

1.68 (1.44–1.95)

5090

6005

No, probably not effective

1.22 (1.05–1.40)

54.4 (52.6–56.2)

46.0 (44.3–47.6)

13972

1011

50.3 (47.4–53.3)
42.6 (40.9–44.3)
48.4 (46.5–50.3)
47.6 (45.3–49.8)

60.6 (59.2–62)

4

Ref.

Ref.

0.85 (0.67–1.08)

1.06 (0.95–1.18)

1.22 (1.08–1.37)
Ref.

0.87 (0.75–1.02)
0.96 (0.82–1.12)
1.10 (0.94–1.28)
Ref.

0.97 (0.85–1.11)
Ref.

35.0 (33.2–36.8)

0.37 (0.34–0.41)

17.7 (14.5–21)

0.16 (0.13–0.21)

17.9 (14.1–21.8)

0.19 (0.14–0.25)

30.0 (24.9–35.1)

0.34 (0.27–0.44)

A high score was defined as a score of 3/4 or 4/4 in response to the 4 assessed questions. AOR: adjusted odds ratio.
Popul. Med. 2022;4(March):11
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Ref.

42.3 (40.6–43.9)

10323

7090

Yes, definitely effective

1.05 (0.82–1.36)

0.56 (0.34–0.93)

6180

Having children aged 0–14 years No

1.04 (0.80–1.35)

27.9 (18.8–37.1)

8158

Western

44.7 (42.8–46.6)

1.06 (0.82–1.37)

1.13 (0.88–1.47)

50.2 (46.3–54.1)

9277

Small/middle-sized town

44.7 (42.2–47.2)

Ref.

1641

838

Rural village

46.9 (44.7–49.2)

47.7 (45.5–49.8)

1.02 (0.93–1.12)

9548

21144

Family/friends

46.7 (45.2–48.1)

47.0 (43.7–50.4)

-

Ref.

39.2 (36.7–41.7)

205

From time to time

46.3 (45.2–47.3)

45.8 (44.3–47.3)

AOR (95% CI)

3840

11923

≥20

Difficulties paying bills

Percentage of adults
with high knowledge
(score 3–4)
% (95% CI)
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Figure 1. Association between knowledge score and vaccination in the past 5 years among adults overall and parents living with
Figure 1. Association between knowledge score and vaccination in the past 5 years among adults overall and
theirparents
child(ren)
agedwith
0–14their
yearschild(ren)
in 28 European
countries,
Special
488, 2019
(N=27524)
living
aged 0–14
years
in 28 Eurobarometer
European countries,
Special
Eurobarometer 488,
2019 (N=27524)
1 (vs. 0)

●Vaccination for yourself

Knowledge score (range 0-4)

▪ Vaccination for your children
2 (vs. 0)

3 (vs. 0)

4 (vs. 0)

0

1

2

3

4

5

Adjusted Odds Ratio of having received a vaccine within the past 5 years
Vaccination in the past 5 years was assessed with the question: ‘Have you or has someone in your family had any vaccinations in the last five years?’. The proportions

of those who reported ‘Yes, yourself’ and ‘Yes, your children’ were computed for adults overall and parents living with their child(ren), respectively. Logistic regression
Vaccination
in the past 5 years was assessed with the question: ‘Have you or has someone in your family had any vaccinations in the last five years?’. The
models were controlled for gender, age, education level, difficulties paying bills, trusted information source, urbanization, and E.U. region.
proportions of those who reported ‘Yes, yourself’ and ‘Yes, your children’ were computed for adults overall and parents living with their child(ren), respectively.
Logistic regression models were controlled for gender, age, education level, difficulties paying bills, trusted information source, urbanization, and E.U. region.

(AOR=1.73; 95% CI: 1.43–2.09) when compared to those
who had difficulties most of the time. Respondents who
trusted most the health authorities as a source of information
were more likely to have high knowledge about vaccination
(AOR=1.29; 95% CI: 1.12–1.50), while those who reported
the internet as their most trusted source of information
(AOR=0.71; 95% C.I: 0.53–0.94) were less likely to have a
high knowledge score when compared to those that reported
healthcare providers as their most trusted source. Those who
lived in large towns were more likely to have high knowledge
about vaccination (AOR=1.22; 95% CI: 1.08–1.37) than those
in rural villages.

reported difficulties paying bills most of the time (31.3%,
95% CI: 27.8–34.7), followed by those who reported
difficulties from time to time (41.1%, 95% CI: 39.0–43.3),
and higher among those reported difficulties almost never/
never (50.2%, 95% CI: 48.9–51.5). With regard to the
most trusted source of information on vaccination, lower
percentages of high knowledge were seen for those who
did not provide specific answers (don’t know/none/other)
(24.8%, 95% CI: 20.2–29.5) followed by those who reported
the internet (33.8%, 95% CI: 28.0–39.6); the highest
percentage was observed among those who reported health
authorities as the trusted source of information (58.2%,
95% CI: 55.2–61.2). By region, the lowest percentage of the
population with higher scores in knowledge was seen in
Eastern Europe (42.6%, 95% CI: 40.9–44.3). In comparison,
the highest percentage of the population with an increased
knowledge score was seen in Northern Europe (50.3%, 95%
CI: 47.4–53.3).
After adjusting for all the sociodemographic
ch a rac te rist ic s a s se sse d, a ssoci a ti on s be tween
sociodemographic characteristics and high knowledge had
a similar pattern to that observed at the bivariate level. The
odds of having a higher level of knowledge about vaccination
were higher among respondents with a higher educational
level. Moreover, those who did not report difficulty in paying
bills were more likely to have a higher knowledge score

Associations between knowledge and vaccination for
adults and children
Among adults overall, previous vaccination among
respondents themselves in the past five years increased with
a higher knowledge score as noted in Figure 1. Compared
to those who scored 0, the odds of vaccination were 1.86
(95% CI: 1.51–2.29), 2.19 (95% CI: 1.77–2.71), 2.49 (95%
CI: 2.02–3.07), and 3.20 (95% CI: 2.60–3.94) times higher
among those who scored 1/4, 2/4, 3/4, and 4/4, respectively.
Similarly, among adults living with their children, the odds
of vaccination for their children were significantly higher
among those who scored 3/4 (AOR=2.17; 95% CI: 1.41–3.34)
and those who scored 4/4 (AOR=3.15; 95% CI: 2.01–4.91)
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networks or other websites to obtain information about
vaccination were less likely to have higher levels of
knowledge about vaccines. Previous studies have indicated
an independent negative association between information
about vaccine safety from the mass media and the likelihood
of vaccination against HPV15. Potential explanations for
this include both the availability and quality of information
regarding vaccination in online resources and the health
literacy of the users. Given the roles that the internet can play
in health communication, it is important to disseminate valid
and evidence-based information through multiple channels,
including social media and other online sites to reach all
populations, especially people with lower socioeconomic
status and subpopulations which may have anti-vaccination
attitudes16. While we identified higher SES to be associated
with higher knowledge scores in principle, this may not
reflect knowledge towards all vaccines. Although our results
concur with the conclusions of a recent systematic review
on child immunization in developed countries that indicated
the existence of barriers to vaccination, especially among
low SES children in several settings but for specific vaccines
(MMR), low uptake might also be noted in other SES strata9.
While our analysis indicated the importance of knowledge
about vaccination as a proxy of having performed a
vaccination in the past 5 years although imperative to initiate
contemplation, it is not the only defining factor for behavioral
change. Self-efficacy also influences all aspects of behavior,
including the attainment of new behaving modus and this
appears as a major determining factor of one’s decision to
perform or not a specific behavior by adapting motivation,
thought processes and behavioral standards17. This is of
specific interest in light of the COVID-19 vaccination that
has been initiated across the globe, as previous research
has indicated that factors such as previous vaccination
for influenza and believing in the efficacy of COVID-19
vaccination has been found to increase the probability of
accepting COVID-19 vaccination as soon as possible18,19.

than those who scored 0, indicating that the level of correct
knowledge on vaccinations is associated with increased
vaccination among adults and children in Europe.

DISCUSSION

Our study revealed significant variations in knowledge
about vaccination across 28 European countries. While high
knowledge was not predicted by demographic characteristics
such as gender, age, region, or presence of a child, it showed
significant associations with respondents’ educational
level, socioeconomic status, and urbanization, with higher
knowledge scores reported among those of more advantaged
socioeconomic status. Furthermore, a dose-response
association was observed between increasing knowledge of
vaccinations and an increased likelihood of immunization in
the past 5 years for adults and their children, respectively.
Previous research performed by the European
Commission has noted that generally, across the 28 E.U.
countries, public perceptions towards vaccines are primarily
positive. The majority of adults in the E.U. agree that
vaccines are important, safe, effective, and compatible with
religious beliefs8. In line with the above, in our secondary
analysis of the 2019 Eurobarometer, we also observed a
strong association between the perceived effectiveness of
vaccination and having a higher knowledge score about
immunization. Those who perceived vaccines to be effective
were more likely to have higher knowledge scores than
adults that noted vaccination to be probably effective.
Healthcare providers play an essential role in increasing
knowledge of vaccines and promoting vaccination in their
population. The 2018 European Commission report on
vaccination noted a correlation between general practitioner
(GP) confidence and confidence in vaccination among the
general public in the survey: countries whose GPs hold
higher confidence in vaccines tended to have a larger
proportion of the public expressing positive vaccination
beliefs 8. Regional evidence has indicated inadequate
vaccination rates and misconceptions among GPs that should
be the focus of future evidence-based interferences with the
potential to improve vaccination coverage of GPs significantly
and indirectly of their patients12. Recent data collected during
the COVID-19 pandemic among healthcare professionals
before the outbreak, revealed that knowledge on vaccination
was significantly associated with both attitudes and
application in clinical practice, proposing that providers with
high knowledge scores may have a more positive perception
to preventive measures and stronger willingness to endorse
preventive instructions13.
Europeans are increasingly exposed to health information
via social media and the internet; it is essential to ensure
that the correct information is easy to identify, access and
understand14. In our multivariable analysis, a significant
association was observed between the source of information
that respondents most trust and having a higher knowledge
about vaccination. Respondents who most trusted social

Limitations
Our study is subject to several limitations. First, due to the
cross-sectional nature of the survey, we were unable to
establish causal relationships. Second, the responses were
self-reported and subject to recall bias and social desirability
bias. Third, the Eurobarometer only included four questions
related to the knowledge of vaccines and hence may not have
captured all related domains, while true/false questions
used to assess respondents’ knowledge contained possibly
subjective language such as ‘often’ and ‘rigorously’: this
might have affected respondents’ answer choices. Lastly, the
definition of parents used in this study might have resulted in
the exclusion of parents who did not live with their children
in the same household or inclusion of respondents who
lived with their younger siblings or grandchildren under 15
years old. Despite the above, the large sample size and the
geographical coverage of the Eurobarometer survey provide
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a robust dataset for the extrapolation of results that have
direct relevance to the European Region, although the results
represent the status quo prior to the COVID-19 pandemic.

Socioeconomic differences in childhood vaccination in
developed countries: a systematic review of quantitative
studies. Expert Rev Vaccines. 2017;16(11):1107-1118.
doi:10.1080/14760584.2017.1381020
10. Bandura A. Health Promotion by Social Cognitive
Means. Health Educ Behav. 2004;31(2):143-164.
doi:10.1177/1090198104263660
11. Eu ro p e a n s ’ a t t i t u d e s towa rd s c l i m a te c h a n g e .
European Parliament, European Commission; 2009.
Special Eurobarometer 313. July 2009. Accessed
March 9, 2022. https://www.europarl.europa.eu/pdf/
eurobarometre/12_07/report_eb711_climat_change_en.pdf
12. Kalemaki D, Karakonstantis S, Galanakis E, Lionis C.
Vaccination coverage of general practitioners: a crosssectional study from Greece. Public Health. 2020;181:110113. doi:10.1016/j.puhe.2019.12.012
13. Papagiannis D, Malli F, Raptis DG, et al. Assessment
of Knowledge, Attitudes, and Practices towards New
Coronavirus (SARS-CoV-2) of Health Care Professionals in
Greece before the Outbreak Period. Int J Environ Res Public
Health. 2020;17(14):4925. doi:10.3390/ijerph17144925
14. Betsch C, Brewer NT, Brocard P, et al. Opportunities and
challenges of Web 2.0 for vaccination decisions. Vaccine.
2012;30(25):3727-3733. doi:10.1016/j.vaccine.2012.02.025
15. Papagiannis D, Rachiotis G, Symvoulakis EK, et al. Vaccination
against human papillomavirus among 865 female
students from the health professions in central Greece: a
questionnaire-based cross-sectional study. J Multidiscip
Healthc. 2013;6:435-439. doi:10.2147/JMDH.S49558
16. Kieslich K. Addressing vaccination hesitancy in Europe: a
case study in state–society relations. Eur J Public Health.
2018;28(suppl 3):30-33. doi:10.1093/eurpub/cky155
17. Symvoulakis E, Markaki A, Rachiotis G, Linardakis M,
Klinis S, Morgan M. Organ donation attitudes and general
self-efficacy: exploratory views from a rural primary
care setting. Rural Remote Health. 2019;19(4):5241.
doi:10.22605/RRH5241
18. Wang J, Jing R, Lai X, et al. Acceptance of COVID-19
Vaccination during the COVID-19 Pandemic in China. Vaccines
(Basel). 2020;8(3):482. doi:10.3390/vaccines8030482
19. Malik AA, McFadden SM, Elharake J, Omer SB. Determinants
of COVID-19 vaccine acceptance in the US. EClinicalMedicine.
2020;26:100495. doi:10.1016/j.eclinm.2020.100495
20. Ohlrogge AW, Suggs LS. Flu vaccination communication in Europe:
What does the government communicate and how? Vaccine.
2018;36(44):6512-6519. doi:10.1016/j.vaccine.2018.04.042
21. Mowbray F, Marcu A, Godinho CA, Michie S, Yardley L.
Communicating to increase public uptake of pandemic
flu vaccination in the UK: Which messages work? Vaccine.
2016;34(28):3268-3274. doi:10.1016/j.vaccine.2016.05.006

CONCLUSIONS

Level of knowledge about vaccination varied significantly
across the EU MS. Higher socioeconomic, higher educational
level, and the perceived effectiveness of vaccination were
significantly associated with higher levels of correct
knowledge of vaccinations. Furthermore, the knowledge
of vaccinations strongly was associated with previous
vaccination among adults and reported for their children.
Public health campaigns that educate adults about the
efficacy of vaccination are warranted to help reduce
disparities in knowledge that were noted across the EU MS
and promote vaccination at the national and subnational
levels 20,21. Messages should be tailored to reach all
populations, especially those with lower socioeconomic and
educational level. These findings may be of specific interest
to policymakers in light of the roll out of COVID-19 booster
vaccinations across Europe.

REFERENCES

1. Prager F, Wei D, Rose A. Total Economic Consequences
of an Influenza Outbreak in the United States. Risk Anal.
2017;37(1):4-19. doi:10.1111/risa.12625
2. Rosen JB, Arciuolo RJ, Khawja AM, Fu J, Giancotti FR, Zucker
JR. Public Health Consequences of a 2013 Measles Outbreak
in New York City. JAMA Pediatr. 2018;172(9):811-817.
doi:10.1001/jamapediatrics.2018.1024
3. Lugnér AK, Postma MJ. Mitigation of pandemic
influenza: review of cost-effectiveness studies. Expert
Rev Pharmacoecon Outcomes Res. 2009;9(6):547-558.
doi:10.1586/erp.09.56
4. Vaccines and immunization. World Health Organization.
Αccessed September 14, 2018. http://www.who.int/topics/
immunization/en/
5. Karafillakis E, Larson HJ. The benefit of the doubt or doubts
over benefits? A systematic literature review of perceived
risks of vaccines in European populations. Vaccine.
2017;35(37):4840-4850. doi:10.1016/j.vaccine.2017.07.061
6. World Health Organization. REPORT OF THE SAGE WORKING
GROUP ON VACCINE HESITANCY. WHO; 2014. October 1,
2014. Accessed September 14, 2018. https://www.who.int/
immunization/sage/meetings/2014/october/1_Report_
WORKING_GROUP_vaccine_hesitancy_final.pdf
7. Larson HJ, de Figueiredo A, Xiahong Z, et al. The State
of Vaccine Confidence 2016: Global Insights Through a
67-Country Survey. EBioMedicine. 2016;12:295-301.
doi:10.1016/j.ebiom.2016.08.042
8. Larson H, de Figueiredo A, Karafillakis E, Rawal M. State
of vaccine confidence in the European Union in 2018.
Eur J Public Health. 2018;29(suppl 4):ckz185.374.
doi:10.1093/eurpub/ckz185.374
9. Bocquier A, Ward J, Raude J, Peretti-Watel P, Verger P.

Popul. Med. 2022;4(March):11
https://doi.org/10.18332/popmed/147250

7

Research Paper | Population Medicine

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and none was reported.

files/2019-04/20190426_special-eurobarometer-sp488_en_0.pdf.

AUTHORS’ CONTRIBUTIONS
All authors contributed significantly to this work. CV and KN had the
main role in manuscript preparation and data interpretation. SO and CV
had the main role in data analysis. ES contributed to data interpretation
and manuscript preparation. All authors have read and agreed on the
final text of the manuscript.

FUNDING
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED CONSENT
Ethical approval was not required for this study, as data used were deidentified and freely available.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

DATA AVAILABILITY
The data supporting this research are available from the Special
Eurobarometer 488 full report at https://ec.europa.eu/health/system/

Popul. Med. 2022;4(March):11
https://doi.org/10.18332/popmed/147250

8

