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Significance for public health

The argument of the vaccine hesitancy is particularly important for public
health because, due to the parents’ refusal to vaccine their children, we have
assisted in last years to the recruitment of vaccine preventable diseases in
many countries. This refusal is due especially to an unjustified fear about
potential side effects of vaccines. However, many studies have shown that
vaccines are sure and efficacies. Health education of parents is the corner-
stone on which the public health should build the fight to the vaccine hesi-
tancy and improve the vaccination coverages.

Abstract

Background. Vaccine hesitancy has increased worldwide with
a subsequent decreasing of vaccination rates and outbreaks of vac-
cine-preventable diseases (i.e. measles, poliomyelitis and pertus-
sis) in several developed countries, including Italy.

Design and Methods. We conducted a survey to investigate the
attitudes of a parents’ sample about vaccinations by the distribu-
tion of questionnaires in six lower secondary schools of the Italian
city of Messina.

Results. Regarding vaccinations carried out on children, the
declared vaccination coverage rates ranged widely between good
coverage percentages for some vaccinations (Measles-Mumps-
Rubella, Diphtheria-Tetanus-Pertussis), and very low coverage
rates for others, especially for “new” vaccinations (HPV,
meningococcal, pneumococcal). The vaccinations carried out cor-
related negatively with both parents’ age and their level of educa-
tion. Moreover, a favourable parents’ opinion was strongly influ-
enced by a favourable opinion of the physician, while an
unfavourable parents’ opinion seemed conditioned by a direct or
indirect knowledge of people harmed by vaccines. In addition, our
data show that parents do not often know or partially know the real
composition of the vaccines and the diseases prevented by vacci-
nations.

Conclusions. Data analysis shows that parents are, theoretical-
ly, favourable towards vaccinations but have little knowledge of
such practices, sometimes not being unaware of the types of vac-
cines administrated to their children. Health education and com-
munication of correct information are certainly the cornerstones to
improve the situation and to fight the widespread and non-ground-
ed fears about vaccines.
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Introduction

Background

In two centuries, vaccination programmes have led to the
worldwide eradication of smallpox, the disappearance of
poliomyelitis in the most world countries and the decline in the
mortality and morbidity of several infectious diseases.! To main-
tain these goals, a high rate of vaccination coverage (equal to at
least the 95% for the most part of vaccinations) is necessary. In
most developed countries, the rate of childhood vaccination cov-
erage is high enough, indicating that vaccinations remain a widely
accepted public health measures.? Despite this, there are groups of
under-vaccinated or non-vaccinated subjects representing a threat
to public health because they hinder the achievement of the herd
immunity, essential to protect the entire community.? Recent stud-
ies estimate that approximately 1 in 8 children <2 years old in the
United States are under-vaccinated, due to parental choice, and a
majority of physicians reports at least one vaccine refusal per
month.*?

In Italy, the national vaccination calendar was modified over
the years. Particularly, the current calendar includes, already for
several years, a hexavalent vaccination, administered in 3 doses in
the first year of age at third, fifth and eleventh months respective-
ly. This vaccination protects against Diphtheria, Tetanus,
Poliomyelitis and Hepatitis B, that are mandatory already for
several decades, and Pertussis and Haemophilus influenzae b that
became mandatory from last year. In the same vaccination ses-
sions, with the hexavalent, the strongly recommended conjugated
pneumococcal vaccine can be administered. Moreover,
Meningococcal C, administered in only one dose at 13th-15t
months, and the newest Meningococcal B, available only recently
and administered in four doses during the first year of age, are
strongly recommended. Always at 13%-15% months, it is now
mandatory (from 2017) the first dose of trivalent Measles-
Mumps-Rubella (MMR) or tetravalent MMR+Varicella (MMRV),
a vaccination that was always only strongly recommended and of
which the second dose is administered at 5M-6™ years of age
together with the first booster dose of Diphteria-Tetanus-
Pertussis-Poliomyelitis. From 12t year of age is, also, free offered
the Papillomavirus (HPV) vaccination to both females and males
6. In Sicily the regional adopted calendar is the same to that
national.

The Italian childhood vaccination coverage rates for various
vaccine-preventable diseases have been decreasing since 2013. In
2016, the vaccination coverage rate for poliomyelitis in children at
24 months of age was 93,3% compared to 95,7 of 2013. Moreover,
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in the same year, the vaccination coverage rate for measles in chil-
dren at 24 months of age was dangerously low, accounting only for
87.3%.7# In Sicily, vaccination coverage rates both for mandatory
and recommended are often under the national average.® The haz-
ard is highlighted by the recent outbreaks of vaccine-preventable
diseases (VPDs), including measles,'? poliomyelitis and pertus-
sis.!-12 In Italy, a large measles outbreak occurred in 2017, with
more than 4,885 cases reported from January to December 2017.13
Sicily was one of the more affected Italian regions with 410 report-
ed cases at December 2017. In particular, the whole territory of
Messina reported 63 cases (10% of Sicilian cases).!0

Vaccine hesitancy refers to delay in acceptance or refusal of
vaccines despite availability of vaccination services and it is an
individual behaviour influenced by a range of factors, such as
knowledge or past experiences. This refusal is also linked to his-
torical, political and socio-cultural contexts.!4-16

Vaccine-hesitant individuals are a rather heterogeneous group,
some refuse certain vaccines (i.e. influenza vaccination) but agree
to others.!* Particularly, newer vaccines, usually generate more
hesitancy.!”-'8 Many scientific studies have highlighted the nega-
tive influence of traditional (i.e. TV and newspapers) and newest
(i.e. internet and social) media misinformation on vaccine accep-
tance.!*2! On the other hand, an important role is played by health-
care professionals. Several studies have demonstrated the impor-
tance of health professionals’ knowledge and attitudes about vac-
cines, particularly their intention to recommend the vaccinations to
their patients, in the decision-making process regarding vaccina-
tion.22:23

Objectives

Because there are sub-optimal vaccine coverage rates in Sicily,
we decided to carry out this research to investigate the attitudes of
a parents’ sample about vaccinations in general and regarding the
specific types of vaccines given to children. We decided to choose

Table 1. Age and level of parents’ education.
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this category of individuals because the children’s vaccination
coverages are strictly dependent on the level of knowledge and
past experiences of parents. Therefore, as parents are the decision
makers of their own children health we considered that this was the
most appropriated target of our investigation.

We evaluated, in particular, their degree of vaccine acceptance,
highlighting the role played by various sources of information in
their decision whether or not to allow their children to undergo
vaccination practices.

Design and Methods

Study design

We conducted a survey on opinions about vaccination of a par-
ents’ sample. Particularly, we considered only parents of pupils of
13-14 years old. We chose this target population because, in Italy,
according to the national vaccination calendar, all vaccinations are
completed at this age, including HPV vaccine that is offered from
12 years old. Indeed, we thought that the information about HPV
vaccination was very important to evaluate considering the
extremely low coverage rates in our territory.

Setting

The survey was carried out from January to June 2017 in six
lower secondary schools of the Sicilian city of Messina.
Specifically, we used a questionnaire listing some questions about
vaccinations. In each school, we organized a first meeting with
parents after we obtained the favourable opinion of the head teach-
er. In this meeting, we explained the study and distributed the ques-
tionnaires, one for each family nucleus of the child.

After 20 days, we returned to school to collect the filled ques-

Father 453 36.4% 42.6% 21.0%
(95%Cl: 31.5-41.2) (95%Cl: 38.0-47.1) (95%CI: 15.7-26.4)
Mother 1.2 30.0% 45.7% 24.3%
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Figure 1. Vaccinations carried out on children (A) and vaccination percentages obtained comparing opposed parents versus favourable

parents (B).
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tionnaires delivered by participating parents. We initially distribut-
ed 1,300 questionnaires, and received — 1,093 (84%). Each ques-
tionnaire consisted of the following questions (Supplementary
material):

1. Age and parents’ education;

2. Personal opinions about vaccinations;

3. Vaccines carried out on children;

4. Booster doses made;

5. Opinions of the physicians [paediatricians and family doctors];

6. Information received by the physicians;

7. Sources of information that convinced parents not to vaccinate
their children;

8. Reasons why they are opposed to vaccinations;

9. Specific questions about personal views on meningococcal and

pneumococcal vaccinations and information received from
their physician about the importance of these vaccines;

10. Specific questions about their personal views regarding HPV
vaccination and information received from their physician
about the importance of this vaccine;

11. Direct or indirect knowledge of people harmed by vaccines.

Statistical analyses

All the obtained data were collected and analysed with Prism
4.0 software. Descriptive statistics were used to find the percent-
ages and the 95% Confidence Interval (CI). To assess the data dis-
tribution patterns, the collected values of each parameter were
evaluated using the Lilliefors and Shapiro-Wilk normality tests
that were in most cases no significant. Correlations were deter-
mined using the Pearson test while y? was used for inter-group
comparison. Significance was assessed at the P<(.05 level.

Results

The information about age and level of parents’ education are
shown in Table 1.

About personal opinion on vaccinations, parents answered
“favourable” 86% (95%CI: 83.8-88.2), “indifferent” 6.6%
(95%CI: 0.9-12.3), “contrary” 7.4% (95%CI: 1.7-13.1).

The vaccinations carried out correlated negatively with both
the parents’ age (P<0.0001) and their level of education
(P<0.0001). When asked about vaccinations carried out on their
children, the results, shown in Figure 1A, highlighted a not homo-
geneous adherence to the various vaccinations. The self-reported
coverage rates ranged widely between good coverage percentage
(MMR and DTP vaccinations) and very low coverage rates, far
from those advised in the international guidelines (pneumococcal,
meningococcal, HPV and Hib vaccinations). By dividing the sam-
ple into those favourable and opposed to vaccinations, we
observed significant differences in the vaccination coverages that
however were very variable depending on the specific
vaccinations. As reported in Figure 1B the most significant
differences were observed for meningococcal C and HPV vaccines
with only 26.7 and 8.3% of vaccination coverages in the children
of opposing parents (P<0.01). When asked about booster doses of
vaccines, parents’ response was 90.2% (95%CI: 88.4-92.1) “Yes”
and 9.8% (95%CI: 4.1-15.5) “No”. Stratifying the sample in
favourable and opposing to vaccinations these percentages were 91
and 61.7 respectively (P<0.0001). Moreover, when asked about the
position of their physician with regard to vaccinations, they
answered: “favourable” 79.5% (95%CI: 76.8-82.2), “favourable
only for compulsory vaccinations” 18.1% (95%CI: 12.7-23.5),
“unfavourable” 2.4% (95%CI: -3.5-8.3). By dividing our sample
according to what was stated by the parents about the opinion
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expressed by the physician (favourable, favourable only to com-
pulsory vaccinations, unfavourable), we observed that the presence
of a favourable physician correlates positively with the number of
fully vaccinated children (P=0.0063 to Pearson test), the percent-
age of vaccinations carried out (P<0.0001), both compulsory and
recommended, as well as with vaccine booster doses (P=0.0081),
information received by physician (P=0.0074) and the personal
opinion of parents (P=0.0032) (Figure 2). The key role of the
physician in influencing parents’ opinion on the usefulness of
vaccinations was also confirmed by comparing the percentages of
favourable physician in the two parent’s groups favourable and
opposing to vaccinations. While in the former the percentage was
83.5 in the latter was 51.7 (P<0.0001).

Concerning the degree of satisfaction regarding the informa-
tion received from their physician about the vaccination schedule
and the effectiveness of vaccinations, the results were as follows:
“alot” 26.7% (95%CI: 21.7-31.7), “enough” 56.3% (95%CI: 52.4-
60.2), “a little bit” 10% (95%CI: 4.3-15.7), “not at all” 7.0%
(95%CI: -1.2-12.8). About sources of contrary information regard-
ing vaccination, paradoxically, physicians were the most important
source of contrary information (41%, 95%CI: 24.0-57.5), followed
by the internet/TV (32%, 95%CI: 14.2-50.0) and other sources
(friends/relatives, books/journals) (27%, 95%CI: 8.6-45.7).
Moreover, about reason why they did not get vaccinations for their
children, the fear of collateral effects was the motivation reported
by the almost parents (91.5%, 95%CI: 83.2-99.8).

Concerning the meningococcal and pneumococcal vaccina-
tions, 81.1% (95%CI: 78.3-84.0) of parents were favourable
towards them, while 18,9% (95%CI: 13.0-24.8) answered that
these vaccinations are unnecessary. The explanation given by the
opposing parents was the fear of side effects for 44.4% (95%CI:
40.8-48.0), poor information received for 30.3% (95%CI: 23.4-
37.2) and doubts about the actual efficacy of these vaccines by
13.1% (95%CI: 8.4-17.8). In addition, 53.7% (95%CI: 49.5-57.9)
said they had received information on these vaccinations, and the
main sources of information were physicians for 82% (95%CI:
77.8-86.2). Among the respondents, 46.3% (95%CI: 41.8-50.8)
answered that they had received no information on these vaccina-
tions. Moreover, concerning vaccination against HPV, 74.8%
(95%CI: 71.5-78.8) of parents were favourable towards it, while
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Figure 2. Percentage of vaccination coverages according to the
physician’s position (Favourable, partlﬁ favourable and
unfavourable) and results of Pearson test (**P <0.001; ***P
<0.0001).

[page 15]



25.2% (95%CI: 19.5-30.9) were contrary. The reasons given by the
hesitant parents was poor information for 32.2% (95%CI: 18.7-
45.7), fear of side effects for 26.6% (95%CI: 12.6-40.6) and doubts
about the actual efficacy of the vaccine by 17.5% (95%CI: 2.6-
32.4). In addition, 58.5% (95%CI:54.5-62.5) said they received
information, while, 41.5% (95%CI: 36.8-46.2) responded that they
did not receive any information. The information was given mainly
by physicians (52.8%, 95%CI: 46.4-59.2), followed by the
media/internet (13.3%, 95%CI: 4.6-22.0) and school (10.2%,
95%CI: 1.4-19.0).

Finally, about the knowledge of people damaged by vaccina-
tions, the following answers were received: 14.4% (95%CI: 8.8-
20.0) “yes personally”, 30.5% (95%CI: 25.5-35.5) “yes but indi-
rectly”, 55.1% (95%CI: 51.0-59.1) “no”.

The likely factors influencing parents’ opinions on vaccina-
tions were a favourable opinion of the physician and knowledge of
people harmed by vaccines. In particular, as shown by Pearson test,
the favourable opinion of the parents was strongly influenced by
the favourable opinion of the physician (P<0.0001), while the
unfavourable opinion of parents seemed conditioned by direct or
indirect knowledge of people harmed by vaccines (P<0.0001).
These results were confirmed by y2 test that highlighted very sig-
nificant differences in the percentages of favorable and opposed
physicians, as stated by parents, in the two parent groups.

Discussion

The lack of knowledge and perception about the benefits of
vaccination, associated with the misleading information on inter-
net and strong anti-vaccination movement, may influence parents’
decision to not vaccinate their children.?#2% Therefore, it is impor-
tant to understand what the perceptions are related to vaccination
practices in order to improve parental knowledge of them and con-
sequently to increase immunization coverage.

This study investigates the knowledge, attitudes and practices
of parents towards vaccinations. The data show a general confi-
dence by parents regarding vaccination as demonstrated by the per-
centage of vaccinated children. In particular, younger parents with
a lower level of education were more likely to vaccinate their chil-
dren. This is in agreement with the data from international litera-
ture highlighting that the level of parental education has also been
implicated in contributing to vaccine hesitancy.> Opel et al. found
that parents with higher levels of education were nearly four times
as likely to be concerned about the safety of vaccines than those
with lower education levels.2027 Similarly, Smith et al. found that
refusal of all childhood vaccines was more common among col-
lege-educated parents than those with lower levels of education.?®

Surely, some answers to the vaccinations and the booster doses
administered to children are distorted. The most frequent vaccina-
tion was MMR, compared to the lower percentages of mandatory
vaccination. Indeed, the polio and HBV vaccinations were only at
third (76.6%) and fourth place (71.3%), respectively, while the Hib
vaccine, which for a long time is contained in the hexavalent vac-
cine, and whose administration is favourably affected by this vac-
cination, is inexplicably only at eighth place (29.1%) of the
responses. The cause of these findings probably lies in the lack of
knowledge of these vaccines by parents who, paradoxically, know
much more about diseases such as measles and rubella instead of
polio or hepatitis B, or those caused by Hib. In addition, it is equal-
ly likely that parents do not know the exact composition of the hex-
avalent vaccine and, therefore, against what diseases this vaccina-
tion protects their children. Moreover, parents do not perceive
some VPDs as significant health threats because they think that the
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disease no longer exists and/or that there is no need for their chil-
dren to be vaccinated, assuming the children will benefit from herd
immunity.

In our study, vaccine hesitancy did not involve all vaccinations
but only some of them, particularly the HPV and meningococcal
vaccines. Indeed, vaccine hesitancy can take several forms. At its
most severe, parents refuse all vaccines. However, this stance is
relatively rare, adopted by only 1-2% of parents.!”-18:30 Instead,
delay or refusal of one or more specific vaccines is much more
common. Among the parents opposed to vaccinations, the main
cause was, by far, the fear of possible side effects. Indeed, different
factors — past experiences with health services, family histories,
feelings of control and conversations with friends, among others —
can influence the decision-making process regarding vaccination.
Vaccination has been the subject of many false myths, such as the
association between the hepatitis B vaccine and multiple sclerosis
or between the MMR vaccination and autism. Fear of autism is still
a frequently reported vaccine safety concern among parents.?!-3!
Some factors that play a key role in the apparent increase of this
phenomenon in the developed world are the roles of the media and
communication, of public health and vaccine policies, and of
health professionals. When asked about sources of information that
oppose vaccines, parents said that the main source was physicians,
followed by the internet and, thirdly, by friends or relatives against
vaccinations. This result highlights a considerable reluctance still
present in a fairly large number of healthcare workers. The datum
is extremely significant because parents often rely entirely on
physicians to care for their children, and hence a contrary opinion
expressed by a doctor translates into a total mistrust of vaccine.
Indeed, one of the main predictors of acceptance of a vaccine is a
recommendation for vaccination by a health care professional.!
Many studies have shown that a parent’s decision to vaccinate his
or her child was often based on what is compulsory or following
recommendations, rather than based on specific knowledge about
vaccines or VPDs.2-32 Physicians who share vaccine-related con-
cerns or place less importance on vaccines may transmit these
beliefs to their patients and families. Health professionals are gen-
erally strong supporters of vaccination. However, some of them
could be categorized as vaccine hesitant.>*3* Vaccine hesitancy
among health professionals is also well-illustrated by the reluc-
tance of a significant proportion of healthcare workers to receive
the flu vaccine despite strong recommendations to do so and free
vaccines available at the workplace in many countries.?® The dif-
ferent health professionals (general practitioner, paediatrician,
public health physicians) play a key role in the field of communi-
cation with parents.3¢ As stated by parents, 18% of physicians were
favourable only to strongly recommended vaccinations and this
alarming data must certainly be verified, also considering that
among parents opposed to vaccines, 47.5% said that it was the
physician who convinced them not to vaccinate their child.

However, the parents stated that the greatest share (79.5%) of
physicians were favourable to vaccinations and provided general
vaccine information that was good or satisfactory in 83% of cases;
of these, only 27% of parents were completely satisfied with the
information received by the physicians about the vaccine calendar.
Specifically, misinformation was involved with vaccines for HPV,
meningococcal C and pneumococcal. Regarding the HPV vaccina-
tion, although 60% of parents were favourable towards it, it was
performed only in 19.3% of cases; this result shows that the knowl-
edge of HPV is still very poor and it is in line with the local vaccine
coverage rate that, at 2017, was about 30% for the cohort 2005.37
HPV has been implicated as the cause of many cancers in several
tissues and recent studies on healthy subjects have even found a
prevalence of high-risk HPV strains.3%3° These data are very
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important considering that the targeted population for this vaccine
is the same to which the questionnaire was administered (last year
of lower secondary school). This highlights the need to educate
teenagers and their parents to implement the number of vaccina-
tions.*® Compared to the HPV vaccination, the meningococcal C
and pneumococcal vaccinations received more attention by par-
ents. Indeed, on the base of the parents’ declaration, these vaccina-
tions were performed in 52.2% and 46.4% of cases, respectively,
compared to the percentage of 66.6% who were favourable
towards them. This finding is probably due to the recent news
about outbreaks of meningitis in some Italian regions. Moreover,
most of those who received the pneumococcal vaccination did so
because it was administered with others that are compulsory.

Finally, the results regarding the knowledge of people harmed
by vaccines is very important. Indeed, in our study, the relative per-
centage was 43.3%, although only 13.9% stated that they directly
knew such a person. This finding suggests that the idea of vaccines
being harmful is present in public opinion and easily transferable
to others, since indirect knowledge accounted for 29.4%.

Our results show that parents are theoretically favourable
towards vaccinations but have little knowledge of such practices,
sometimes lacking knowledge of the types of vaccines administrat-
ed to their children. Health education and communication are cer-
tainly the cornerstones to improving the situation and combatting
the fears about vaccines. At the same time, it is important to com-
municate the necessity to carry out vaccinations correctly, follow-
ing accurately the schedule (number of doses and times of admin-
istration) in order to reach the best result, as highlighted by previ-
ous studies.*!

The role of health professionals is crucial in sustaining the suc-
cess of vaccination programmes. It is necessary to improve their
knowledge about vaccinations and stimulate them to promote vac-
cination practises to their patients. This goal can be reached espe-
cially by organizing information meetings between experts in vac-
cinations and paediatrics and family doctors aimed to make them
conscious of their crucial role in promoting vaccination practises
and improving vaccine coverages.

We think that the recent innovative and cost effective National
Immunization Plan (PNPV 2017-2019)*2 and the law 119/2017
extending in Italy the compulsory vaccinations from 4 (Diphteria-
Tetanus-Poliomyelitis-HBV) to 10 (Diphteria-Tetanus-Pertussis-
Poliomyelitis-HBV-Haemophylus influanzae b-MMRV) will
improve over time the vaccination coverage rates for these vacci-
nations.*> Moreover, in Italy since 2004 is active the National
Elimination Plan for Measles and Congenital Rubella
(PNEMOoRC) that aims to eliminate these diseases from all territo-
ry.** However, the strongly recommended vaccinations (meningo-
coccal B and C, pneumococcal and HPV) could continue to report
low coverage rate.

Implication for practice

The argument of the vaccine hesitancy is particularly impor-
tant for public health because, due to the parents’ refusal to vaccine
their children, we have assisted in last years to the recruitment of
VPDs in many countries. This refusal is due especially to a fear
about potential side effects of vaccines. However, many studies
have shown that vaccines are sure and efficacies. Health education
of parents is the cornerstone on which the public health should
build the fight to the vaccine hesitancy and improve the vaccina-
tion coverages.
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Limit of the study

The results obtained in the study are based on self-reported
data, so we will deepen the analysis comparing these data with the
ones reported on the immunization registry to assess any
discrepancies. These are due to the parents’ poor knowledge as
well as they could be influenced by the memories. This is clearly
confirmed by the data relating to the Hib, which are decidedly not
corresponding to the actual situation. The use of a not-validate
questionnaire could also represent a limit of the study while the
physicians’ opinion, as stated by parents, could be the effect of a
misunderstanding of the advices given by physicians.
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