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ABSTRACT
When the meningococcus B vaccine was introduced into Italy in 2017, it was recommended for newborns
based on national epidemiological data indicating that they were at greater risk. However, the vaccination
service of the local health authority of L’Aquila had already been receiving spontaneous parental requests
to provide vaccination for children in lower-risk age groups from the beginning of 2016. We therefore
decided to use a self-administered questionnaire in order to investigate the parents’ socio-demographic
data; their children’s history of other recommended vaccinations (against measles, mumps and rubella,
varicella, meningococcus C and, for females, human papilloma virus); the information sources concerning
meningococcal vaccination; and the timing of its administration.

The questionnaire was completed by 565 parents, and the results showed that the requests mainly
came from the parents of children aged 5–11 years. The children whose mothers had received a high
school education and were >35 years old were more likely to have received the first dose after the age of
one year and to have perceived pain at the inoculation site, and less likely to have experienced mild
general reactions. The requests were mainly trigged by the recommendations of healthcare professionals,
and the overloading of the vaccination service led to delays in the administration of the doses after the
first. The delays (reported by 74.07% of the parents) were mainly due to organisational problems in the
service itself, which led 61.52% of the doses being more appropriately administered by staff working as
private physicians inside public health facilities, albeit at extra cost.

These findings indicate that organisational factors and excessive demand had a considerable impact on
both the efficacy of the immunisation and its appropriateness.
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Introduction

Bacterial meningitis caused by Neisseria meningitidis is an impor-
tant cause of morbidity and mortality. The main serogroups circu-
lating in Europe are B (which accounts for 60–72% of cases and
mainly affects children aged 0–5) and C (which is responsible for
16% of cases and mainly affects 25-44-year olds),1-4 serogroup Y,
which affects older subjects is less frequent.3

In Italy, meningitis is reported by hospital discharge records
(HDRs) and by Invasive Bacterial Disease (IBD) surveillance
system. Between 2007 and 2012 a study carried out in two Ital-
ian regions found that 341 cases of IBDs of which 202 were of
serogroup B.5 In the same period in Italy the Istituto Superiore
di Sanit�a (ISS, Italian National Health Institute) reported 991
cases IBDs, of which 455 were caused by serogroup B.6 Overall,
81% of all cases of meningitis occurring during the first year of
life are caused by serotype B,6 and more than half occur in 4–8
months old infants.7 Stefanelli reported that in children youn-
ger than 1 year an incidence of IMD (invasive meningococcal
disease) was 10 times higher (3.6/100,000) than the population
rate (0.28/100,000),8 and serogroup B accounted for 65% of the
cases. Recent data published by ISS show that 67 cases of

serotype B were reported 2016,9 with an incidence of 0.78/
100,000 in children 0–4 years, and 0.11/100,000 in all age
groups. However, underreporting can be as high as 23% as
found by Neri,10 and failure to identify the serogroup can reach
19% of cases (unkown serogroup).9 As in 2016 when three
cases of IMD due to N. meningitidis with an unspecified
serogroup were reported in Abruzzo (0.23/100,000).9

The Italian National Health Service (NHS) provides free of
charge the vaccinations included in the vaccination schedule
including Men B vaccine which was included in May 2017.

At the time of this survey, the meningococcus B (MenB)
vaccination was not yet included in the schedule, thus 50% of
the vaccine cost would be charged to anyone requesting vacci-
nation according Abruzzo regional law.11 Alternatively, they
could choose to pay the total cost in order to access what is
called the intramoenia regimen, which allows physicians to
carry out their own freelance activities in public hospitals out-
side institutional hours, to avoid long waits due to high demand
in the public services.

The Italian National Vaccination Prevention Plan (NVPP)
2017–2019.12 approved by the Ministry of Health in February
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2017, introduced free of charge MenB vaccinations with the follow-
ing schedules: newborns should receive three initial doses at the
ages of three, four and six months, with a fourth dose at the age of
13 months; infants aged >6 months should receive three doses,
with the first two given at seven and nine months of age.

Although the low incidence of IMD, and the fact that the
cost of vaccination would be substantial for parents as still not
provided free of charge, the vaccination service of the local
health authority of L’Aquila (ASL 01, Abruzzo, Italy) experi-
enced an unexpected increase of the demand for MenB vacci-
nation between the end of 2015 and the beginning of 2016.

We performed the present study to characterise the profile
of the parents wishing to have their children vaccinated against
meningococcus B, (4CMenB; Bexsero), their sources of infor-
mation, and their compliance to other recommended vaccina-
tions as measles, rubella and mumps, Varicella MenC, HPV for
adolescents girls.

Results

The investigation lasted seven months, during which we inter-
viewed the children’s parents after having administered
4CMen B vaccinations. Out of 600 questionnaires adminis-
tered, 565 were considered valid for the analysis. As showed
in Table 1 the valid questionnaires were compiled mainly by
the mothers (78.33%) than the fathers (21.67%) in great
majority of Italian nationality (94.34% of mothers and 98.05%
of fathers); the majority was older than 35 years, and mothers
had higher education than fathers (55.22% and 33.27% had a
university degree, respectively). More men than women were
employed (94.66% vs 78.47%), and 1.78% and 5.34% of these
worked in the healthcare sector, respectively. The gender dis-
tribution of their children was 52.39% of males and 47.61% of
females. Their age group was distributed as follows: 42.30%

were 5–11 years, 33.27% aged 1–4 years, 15.22% aged
�12 years, and 9.20% aged <1 year.

Table 2 shows the ages of the children receiving the first dose
MenB vaccine, the timing of the administrations, and the rea-
sons for not respecting the recommended timing. Of the 565
children receiving the vaccination, 40.18% were aged 5–11 years,
25.84% were aged 1–4 years, 19.82% were aged <1 year, and
14.16% were aged �12 years. The results VAS showed that the
mother’s opinion weighed “a great deal” more frequently than
that of the father (83.96% vs 69.98%) (data not shown).

The time between the first and second dose was 3–6 months
in 55.15% of cases, two months in 38.18%, and more than seven
months in 6.67%, and the time between the second and third
dose (among those who needed it) was 2–6 months in 42.59%
of cases, 7–12 months in 33.33%, and >12 months in 24.07%.
The main reason for the delays in administering the doses after
the first (74.07% of cases) was the timing imposed by the vacci-
nation service, followed by delays due to illness of the child
(19.87%), and other reasons (6.06%).

Table 3 shows the organisational regimen under which the
vaccination was administered (ordinary or intramoenia). It can
be seen that the parents of newborns aged <1 year more fre-
quently used the ordinary regimen (30.72%), whereas those of

Table 1. Characteristics of the parents and children.

Parents n D 565

Mothers, n (%) Fathers, n (%)

Age, years
21–30 38 (6,73) 21 (3,72)
31–35 97 (17,17) 68 (12,04)
>35 430 (76,11) 476 (84,25)

Education
Middle school 25 (4,42) 50 (8,85)
High school 228 (40,35) 327 (57,88)
University 312 (55,22) 188 (33,27)

Nationality
Italian 533 (94,34) 554 (98,05)
Non-Italian 32 (5,66) 11 (1,95)

Occupational status
Employed 441 (78,47) 532 (94,66)
Unemployed/students 91 (16,19) 20 (3,56)
Healthcare workers 30 (5,34) 10 (1,78)

Children characteristics
Gender n (%)
Male 296 (52,39)
Female 269 (47,61)

Age, years
<1 52 (9,20)
1–4 188 (33,27)
5–11 239 (42,30)
�12 86 (15,22)

Table 2. Age ranges of the children receiving MenB vaccination, the timing of its
administration, and reasons for any delays

n (%)

Ages of the children receiving
the first vaccine dose
<1 years 112 (19.82)
1–4 years 146 (25.84)
5–11 years 227 (40.18)
�12 years 80 (14.16)

Time between first and second dose
2 months 126 (38.18)
3–6 months 182 (55.15)
�7 months 22 (6.67)

Time between second and third dose
2–6 months 23(42.59)
7–12 months 18(33.33)
>12 months 13(24.07)

Reasons for not respecting the times of administration
Child’s recurrent illnesses 59 (19.87)
Timing imposed by Vaccination Service 220 (74.07)
Parental commitments/Fear of adverse events 18 (6.06)

Table 3. Percentage distribution of MenB vaccine by children’s age, and the timing
and organisational type of administration

Ordinary
regimen

Intramoenia
regimen�

p-
value*

Age at time of first dose n (%) n (%) <0.001
<1 year 106 (30.72) 6 (2.76)
1-4 years 94 (27.25) 51 (23.50)
5-11 years 103 (29.86) 122 (56.22)
�12 years 42 (12.17) 38 (17.51)

Time between first and second dose <0.001
2 months 61 (27.48) 65 (60.19)
3-6 months 144 (64.86) 38 (35.19)
�7 months 17 (7.66) 5 (4.63)

�administration by a doctor working full-time in a public healthcare facility but act-
ing in his/her private capacity.

�x test
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the children aged >5 years more often had recourse to the
intramoenia regimen (73.73%). The time between the first and
second dose was respected more frequently by the parents who
paid for the administration (60.19% vs 27.48%), whereas inter-
vals of >3 months were more frequent under the ordinary regi-
men (72.52% vs 39.82%). There were therefore significant
differences between the two regimens in terms of the children’s
age (p<0.001) and the time interval between the two vaccine
doses (p<0.001).

Table 4 compares the parents’ socio-demographic character-
istics and their information sources, and the side effects of Men
B vaccination in the children who received their first vaccine
dose in the first year of life (group A) and those who received it
later (group B). There was a statistically significant between-
group difference in the percentage of mothers and fathers aged
>35 years (50.00% vs 82.56%; p<0.001), and (66.96% vs
88.52%; p<0.001). The percentage of mothers with a university
degree was higher in group A (68.75% vs 51.88) and, although
the percentage of fathers with a degree was similar in the two

groups, the frequency of fathers with a medium-low level of
education was lower in group A. The percentage of mothers
who were healthcare workers was significantly higher in group
A (21.62% vs 14.86%; p D 0.002). There were also significant
between-group differences in the side effects reported after the
vaccination: pain at the inoculation site (p<0.001) and func-
tional impotence (p D 0.002) were most frequently reported in
group B, whereas mild general reactions were more frequent in
group A (p<0.001). Finally, the sources of information regard-
ing MenB vaccinations were more frequently institutional in
group A (p D 0.018).

Multiple logistic regression analysis (Table 5) showed that
the children with mothers aged 31–35 years (OR 7.38, 95% CI
1.83-29.87; p D 0.005) and >35 years (OR 32.80, 95% CI 7.17-
50.05; p<0.001), and those whose mothers had had a high
school education (OR 3.72, 95% CI 1.73-8.03; p D 0.001) were
at higher risk of receiving their first MenB dose after the age of
one year, whereas children with fathers aged >35 years were at
lower risk of receiving their first MenB dose after the age of one
year (OR 0.17, 95% CI 0.03-0.92; p D 0.040).

The children who received their first vaccine dose after the
age of one year were more likely to have perceived pain at the
inoculation site (OR 4.82, 95% CI 1.99-11.70; p D 0.001), and
less likely to have experienced mild general reactions (OR
0.32, 95% CI 0.14-0.72; p D 0.006).

With the aim of assessing compliance to the use of vacci-
nations in general, we investigated the self-reported adher-
ence to the other recommended vaccinations. The results
indicated 99.80% adherence for MMR, 65.74% for varicella,
92.83% for Men C, and 72.60% for HPV (girls only) Two of
the main reasons for non-adherence to varicella vaccinations
were its high cost (20.81%) and the fact that it was not con-
sidered necessary (16.77%).

Discussion

This study was carried out in response to an unusually high
parental demand for MenB vaccination in 2016. Although
only three cases of IMD had occurred in our region,9 none of
which involved our local health authority, the unexpected
demand for vaccination prompted us to investigate the profile
of the parents who spontaneously requested the vaccination,
their sources of information, and whether they had adhered to
the other recommended childhood vaccinations. The results
of our study showed that the demand for vaccination with
MenB vaccine mainly concerned children aged 5–11 years
(42% of the sample), whereas those aged <1 year, considered
to be at highest risk, accounted for only 9% of the total.

The choice of vaccination was most likely motivated by
the parents’ perception of the severity of meningitis as almost
all of them answered the specific question affirmatively, with
the mothers’ opinions more prevalent in the determining the
request than those of the fathers (83.96% vs 69.98%). It is
also possible that the many cases of meningitis caused by
meningococcus C reported in Italy in 2016 prompted the
parents to immunise their children also against meningococ-
cus B.9

The parents participating in this study showed a positive
attitude towards vaccination in general, as demonstrated by

Table 4. Comparison of the parents’ socio-demographic characteristics, their sour-
ces of information, and the reactions to MenB vaccination in the group of children
who received the first vaccine dose in their first year of life (group A) and those
who received it later (group B)

Group A
(n D 112)

Group B
(n D 453) p-value�

Mother’s age (years) n (%) n (%) < 0,001
21–30 21 (18.75) 17 (3.75)
31–35 35 (31.25) 62 (13.69)
>35 56 (50.00) 374 (82.56)

Father’s age (years) < 0.001
21–30 12 (10.71) 9 (1.99)
31–35 25 (22.32) 43 (9.49)
>35 75 (66.96) 401 (88.52)

Mother’s education 0.006
Primary/middle school 3 (2.68) 22 (4.86)
High school 32 (28.57) 196 (43.27)
University 77 (68.75) 235 (51.88)

Father’s education 0.034
Primary/middle school 3 (2.68) 47 (10.38)
High school 71 (63.39) 256 (56.51)
University 38 (33.93) 150 (33.11)

Mother’s occupational status
Employed 75 (67.57) 366 (81.15) 0.002
Unemployed/student 12 (10.81) 18 (3.99)
Healthcare workers 24 (21.62) 67 (14.86)

Father’s occupational status
Employed 103 (92.79) 429 (95.12) 0.502
Unemployed/student 6 (5.41) 14 (3.10)
Healthcare workers 2 (1.80) 8 (1.77)

Reactions to MenB vaccination
None 26 (30.23) 57 (22.62) 0.191
Pain at inoculation site 11 (12.79) 96 (38.10) <0.001
Functional impotence 0 (0.00) 23 (9.13) 0.002
Mild general reactions 37 (43.02) 26 (10.32) <0.001

Two or more previous
reactions

12 (13.95) 50 (19.84) 0.261

Source of information
concerning MenB vaccination
One or more institutional
source (Vaccination Service,
pediatrician, GP, pre-partum
course)

78 (69.64) 256 (57.14) 0.018

One or more non-institutional
source (word of mouth,
Internet, mass media)

16 (14.29) 85 (18.97) 0.274

Multiple sources 18 (16.07) 107 (23.88) 0.077

�x2 test or Fisher’s exact test
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the high rate of immunisation against MMR, meningococcus C,
varicella and HPV that were higher than the national and
regional averages.13,14,15,16,17 HPV coverage was higher than
that. The most frequent time interval between the first and sec-
ond dose of MenB vaccine was 3–6 months (up to seven
months in some cases), and about 47% of the newborns were
not immunised within the recommended.12 A number of stud-
ies have found that there is a more or less marked, dose-related
decrease in the persistence of antibody titles in adolescents after
six months,18,19 in adults after 12 months20 and in newborns
and infants up to the age of two years.21-24 A large proportion
of parents (74.07%) reported that the delays were mainly due
to the organisational needs of the vaccination service, in fact
more than half of the vaccinations (61.52%) were given under

the intramoenia regimen in an attempt to overcome the long
waiting times in ordinary regimen.

We therefore considered the type of administration regi-
men (ordinary or intramoenia) in relation to the children’s
age and the time interval between the first and second dose,
and found some significant differences. The time between
the first two doses was longer under the ordinary regimen
than with the intramoenia regimen (72.52% vs 39.82%). It
can therefore be said that the vaccination health service sat-
isfied the requests of parents whose children were aged <1
year by postponing the vaccination of older children, whose
parents resorted to the intramoenia regimen even though
their children were not at risk.

MenB vaccinations were first authorised in Italy in 2015 but,
before they were included in the free-of-charge NVPP in 2017,
it was necessary to pay in order ensure regular scheduled
immunisation. As the age of the children at the time of the first
dose varied, we investigated the difference between those who
received it during the first year of life (group A) and those who
received it later (group B) in terms of their parents’ socio-
demographic characteristics and sources of information, and
the side effects of the vaccinations on the children. Both parents
of the children in group A were younger and had a higher edu-
cational level than those of the children in group B, and a
higher proportion of the mothers worked in the healthcare sec-
tor. Mothers with a university education were well represented
in both groups, which contrasts with the finding of Mameli26

and Anello27 that a willingness to have children vaccinated
inversely correlates with their parents’ educational level but is
in line with those of Morrone.15 Comparison of the adverse
effects reported by the parents showed that the children in
group B significantly more frequently experienced pain with
functional impotence and pain at the inoculation site, whereas
those in group A more frequently experienced mild general
reactions such as restlessness, fever, headache and diarrhea.
These findings are in line with those of many studies of
MenB21,28,29 and other vaccinations30-32 and indicate that the
onset of adverse events is age related. No serious side effects
were reported.

There was also a statistically significant between-group dif-
ference in the parents’ sources of information. As found in
other studies,26,33-36 the main source was healthcare professio-
nals. The willingness to bear 50% of the cost of the vaccine (€
82.00 a dose) is in line with data showing that parents are pre-
pared to pay in order to ensure the immunisation of their
children.37

It can therefore be seen that these parents were well disposed
to vaccination protection, sensitive to indications of healthcare
professionals, and free of economic and organisational prob-
lems. Under such favourable conditions, the appropriateness
and efficacy of vaccinations for the people involved and society
as a whole is in the responsibility of public healthcare services
and healthcare professionals.

The present study has some limitations. First of all, we
could not evaluate the differences in opinions between the
fathers who were alone and those who were with mothers
at the moment of vaccination because the questionnaire was
distributed at the time of vaccination when only one parent
is present and was returned after the 20-minute period

Table 5. Multivariate logistic regression analysis of the factors associated with
receiving the first dose of Men B vaccination after the age of one year

OR� 95% CI p-value

Mother’s age (years)
21–30� 1
31–35 7.38 1.83–29.87 0.005
>35 32.80 7.17–50.05 <0.001

Father’s age (years)
21–30� 1
31–35 0.35 0.07–1.81 0.213
>35 0.17 0.03–0.92 0.040
Mother’s education
Primary/middle

school
2.89 0.57–14.65 0.199

High school 3.72 1.73–8.03 0.001
University� 1
Mother’s

occupational
status

Employed 2.25 0.95–5.34 0.066
Unemployed/

student
0.89 0.21–3.76 0.869

Healthcare workers� 1
Reactions to MenB

vaccination
None� 1
Pain at inoculation

site
4.82 1.99–11.70 0.001

Mild general
reactions

0.32 0.14–0.72 0.006

Two or more
previous
reactions

2.29 0.92–5.70 0.075

Source of
information
concerning
MenB vaccination

One or more
institutional
source
(Vaccination
Service,
pediatrician,
GP, pre-partum
course)�

1

One or more non-
institutional
source (word of
mouth, Internet,
mass media)

2.03 0.80–5.13 0.134

Multiple sources 1.52 0.67–3.48 0.319

�Odds ratio adjusted for the other factors in the model
(Akaike information criterion, AIC)
�Reference category
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needed to observe possible acute adverse events. Secondly,
given the recent introduction of MenB vaccination, it was
difficult to compare our findings with those of others
because of the lack of similar studies in Italy. The only data
accessible to us came from the Ministry of Health and
related to coverage in 2014 cohort,13 which showed that
coverage in Abruzzo was below the national average.
Thirdly, our findings relate to a specific group of people
who spontaneously requested the MenB vaccination before
it was introduced into the childhood immunisation sched-
ule, and so our data may not apply to the general popula-
tion. Finally, as more than 60% of the parents opted for the
intramoenia regimen, the economic factor might be a bias.

Conclusions

The introduction of a new vaccine is generally accompanied by
an analysis of epidemiological data, the impact of the vaccina-
tion on health, and the cost/benefit ratio. The incidence of
meningococcus B is low in Italy (and in Abruzzo), and the
many studies of the vaccination’s cost/benefit ratio (including
direct and indirect costs, and the reduction in disease-related
costs) agree in concluding that, when the incidence of the dis-
ease is low, the vaccination is good value for money only if it is
cheap38-40 and if the children are <1 year old.41 All of this was
confirmed by the recent Ministry of Health decree recommend-
ing MenB vaccinations only for children in their first year of
life. It can therefore be said that the high level of parental com-
pliance generated by the advice of pediatricians and GPs
revealed in this study is not supported by epidemiological evi-
dence or economic analyses. The willingness to bear half of the
cost of the vaccine does not justify its inappropriate administra-
tion insofar as part of the cost is borne by the National Health
Service. Furthermore, having recourse to the intramoenia regi-
men does not assure the equity underlying Italian healthcare.
The failure to respect the administration schedule of a newly
introduced vaccine whose medium- and long-term efficacy had
not been defined may also have led to an inadequate level of
protection. Our findings suggest that organisational factors had
a determining impact on the efficacy of the immunisation: the
vaccination service was overwhelmed by the excessive demand
encouraged by the favourable attitude of pediatricians and
responded in a manner that was inconsistent with the criteria
of appropriateness. However, it is comforting that the opinions
of pediatricians and GPs were considered important or very
important in favouring compliance, and they should be
involved in the implementation of any new vaccine in order to
better adherence (see varicella coverage).

Methods

This was a study including 600 parents who spontaneously
attended the Vaccination Service of the Department of Preven-
tion of the local health authority (ASL 01) in L’Aquila,
Abruzzo, Italy to have their children vaccinated against MenB
and was conducted between April and November 2016. The
study was approved by the Ethics Committee of ASL 01. A
questionnaire was administered to each parent included into
the study and asked to be compiled in anonymous way. The

questionnaire was adapted from a template previously used in
other studies42 and before study start was validated with a sam-
ple of 25 parents. The test-retest results indicated a Cohen
kappa coefficient of 0.92.

The items were designed to investigate the parents’
socio-demographic characteristics (age, nationality, educa-
tion level and employment status), the characteristics of the
children receiving the vaccination (sex, age, and condition
at birth), parental adhesion to other recommended vaccina-
tions, and the reasons for any non-adhesion, the sources of
information concerning MenB vaccination, the timing of its
administration, and any adverse events related to its admin-
istration. The visual analogue scale (VAS) ranging from
“not at all” to a “a great deal” used to answer the question
“How much did the opinion of the mother and father weigh
on the decision to have the MenB vaccination administered?”
was used. Every questionnaire was accompanied by a
description of the design and purpose of the study, and an
informed consent form.

Statistical analysis

Descriptive statistics were used to describe the socio-demo-
graphic characteristics of the parents and children. Percentage
adhesion to the main vaccinations recommended for childhood
and reasons for any non-adherence were calculated, as was the
age distribution of the children receiving the vaccine. A record
was also made of the timing of its administration and the rea-
sons for any delays.

The sample was divided into two groups: one consisting
of the children who started receiving the vaccination at an
age of <1 year, when the incidence of the disease is greatest
(group A), and the other of the children who started receiv-
ing the vaccination after the age of one year (group B). The
two groups were compared in terms of their socio-demo-
graphic characteristics, the sources of information concern-
ing MenB vaccination, and the adverse reactions occurring
after its administration. The statistical significance of the
differences in frequency distributions between the two
groups were analysed using the x2 or Fisher’s exact test,
with a 5% level of significance. Backward stepwise selection
using the Akaike information criterion (AIC) was used for
the multiple logistic regression analysis of the factors associ-
ated with receiving the first dose of Men B vaccination after
the recommended age of one year, which are reported as
odds ratios (ORs) with their 95% confidence intervals (95%
CIs). The analyses were made using the STATA/IC12.0 sta-
tistical package.
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nibile su: http://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_alle
gato.pdf

13. Ministero della salute: dati coperture vaccinali per singolo antigene
http://www.salute.gov.it/portale/documentazione/p6_2_8_3_1.jsp?lin
guaDitaliano&id D 20

14. Ministero della salute: dati coperture vaccinali per HPV http://www.
salute.gov.it/portale/temi/p2_6.jsp?idD811&areaDMalattie%20infettive
&menuDvaccinazioni.

15. Morrone T, Napolitano F, Albano L, Di Giuseppe G. Meningococcal
serogroup B vaccine: knowledge and acceptability among parents in
Italy. Hum Vaccin Immunother. 2017;13(8):1921–7. doi:10.1080/
21645515.2017.1313940. PMID:28441109.

16. Vezzosi L, Santagati G, Angelillo IF. Knowledge, attitudes, and behav-
iors of parents towards varicella and its vaccination. BMC Infect Dis.
2017;17(1):172. doi:10.1186/s12879-017-2247-6. PMID:28241788.

17. Bianco A, Pileggi C, Iozzo F, Nobile CG, Pavia M. Vaccination
against human papilloma virus infection in male adolescents:
knowledge, attitudes, and acceptability among parents in Italy.
Hum Vaccin Immunother. 2014;10(9):2536–42. doi:10.4161/
21645515.2014.969614. PMID:25483471.

18. Santolaya ME, O’Ryan ML, Valenzuela MT, Prado V, Vergara R,
Mu~noz A, Toneatto D, Gra~na G, Wang H, Clemens R, et al. Immuno-
genicity and tolerability of a multicomponent meningococcal
serogroup B (4CMenB) vaccine in healthy adolescents in Chile: a
phase 2b/3 randomised, observer-blind, placebo-controlled study.
Lancet. 2012;379(9816):617–24. doi:10.1016/S0140-6736(11)61713-3.
PMID:22260988.

19. Santolaya ME, O’Ryan M, Valenzuela MT, Prado V, Vergara RF,
Mu~noz A, Toneatto D, Gra~na G, Wang H, Dull PM, et al. Persistence
of antibodies in adolescents 18–24 months after immunization with
one, two, or three doses of 4CMenB meningococcal serogroup B

vaccine. Hum Vaccin Immunother. 2013;9(11):2304–10. doi:10.4161/
hv.25505. PMID:23811804.

20. Hong E, Terrade A, Taha MK. Immunogenicity and safety
among laboratory workers vaccinated with Bexsero� vaccine.
Hum Vaccin Immunother. 2017;13(3):645–8. doi:10.1080/
21645515.2016.1241358. PMID:27808594.

21. Vesikari T, Prymula R, Merrall E, Kohl I, Toneatto D, Dull PM.
Meningococcal serogroup B vaccine (4MenB): Booster dose in previ-
ously vaccinated infants and primary vaccination in toddlers and two-
year-old children. Vaccine. 2015;33(32):3850–8. doi:10.1016/j.
vaccine.2015.06.079. PMID:26141011.

22. Snape MD, Saroey P, John TM, Robinson H, Kelly S, Gossger N, Yu
LM, Wang H, Toneatto D, Dull PM, et al. Persistence of bactericidal
antibodies following early infant vaccination with a serogroup B
meningococcal vaccine and immunogenicity of a preschool booster
dose. CMAJ. 2013;85(15):E715–24. doi:10.1503/cmaj.130257.

23. McQuaid F, Snape MD, John TM, Kelly S, Robinson H, Yu LM,
Toneatto D, D’Agostino D, Dull PM, Pollard AJ, et al. Persistence
of specific bactericidal antibodies at 5 years of age after vaccina-
tion against serogroup B meningococcus in infancy and at 40
months. CMAJ. 2015;187(7):E215–23. doi:10.1503/cmaj.141200.
PMID:25802309.

24. Iro MA, Snape MD, Voysey M, Jawad S, Finn A, Heath PT, Bona G,
Esposito S, Diez-Domingo J, Prymula R, et al. Persistence of bacteri-
cidal antibodies following booster vaccination with 4CMenB at 12, 18
or 24months and immunogenicity of a fifth dose administered at
4years of age-a phase 3 extension to a randomised controlled trial.
Vaccine. 2017;35(2):395–402. doi:10.1016/j.vaccine.2016.11.009.
PMID:27914744.

25. Sadarangani M, Sell T, Iro MA, Snape MD, Voysey M, Finn A, Heath
PT, Bona G, Esposito S, Diez-Domingo J, et al. Persistence of immu-
nity after vaccination with a capsular group B meningococcal vaccine
in 3 different toddeler schedules. CMAJ. 2017;189(41):E1276–E1285.
doi:10.1503/cmaj.161288. PMID:29038320

26. Mameli C, Faccini M, Mazzali C, Picca M, Colella G, Duca PG,
Zuccotti GV. Acceptability of meningococcal serogroup B vaccine
among parents and health care workers in Italy: A survey. Hum
Vaccin Immunother. 2014;10(10):3004–10. doi:10.4161/
21645515.2014.971602. PMID:25483638.

27. Anello P, Cestari L, Baldovin T, Simonato L, Frasca G, Caranci N,
Grazia Pascucci M, Valent F, Canova C. Socioeconomic factors influ-
encing childhood vaccination in two northern Italian regions. Vac-
cine. 2017;35(36):4673–80. doi:10.1016/j.vaccine.2017.07.058.
PMID:28757057.

28. Lee HJ, Choe YJ, Hong YJ, Kim KH, Park SE, Kim YK, Oh CE, Lee H,
Song H, Bock H, Casula D, Bhusal C, Arora AK. Immunogenicity and
safety of a multicomponent meningococcal serogroup B vaccine in
healthy adolescents in Korea–A randomised trial. Vaccine. 2016;34
(9):1180–6. doi:10.1016/j.vaccine.2016.01.033. PMID:26826544.

29. Langley JM, MacDougall DM, Halperin BA, Swain A, Halperin SA, Top
KA, McNeil SA, MacKinnon-Cameron D, Marty K, De Serres G, Dub�e
E, Bettinger JA. Rapid surveillance for health events following a mass
meningococcal B vaccine program in a university setting: A Canadian
Immunization Research Network study. Vaccine. 2016;34(34):4046–9.
doi:10.1016/j.vaccine.2016.06.025. PMID:27302338.

30. Hambidge SJ, Newcomer SR, Narwaney KJ, Glanz JM, Daley MF, Xu
S, Shoup JA, Rowhani-Rahbar A, Klein NP, Lee GM, et al. Timely ver-
sus delayed early childhood vaccination and seizures. Pediatrics.
2014;133(6):e1492–9. doi:10.1542/peds.2013-3429. PMID:24843064.

31. Rowhani-Rahbar A, Fireman B, Lewis E, Nordin J, Naleway A, Jacob-
sen SJ, Jackson LA, Tse A, Belongia EA, Hambidge SJ, et al. Effect of
age on the risk of Fever and seizures following immunization with
measles-containing vaccines in children. JAMA Pediatr. 2013;167
(12):1111–7. doi:10.1001/jamapediatrics.2013.2745. PMID:24126936.

32. Muta H, Nagai T, Ito Y, Ihara T, Nakayama T. Effect of age on the
incidence of aseptic meningitis following immunization with monova-
lent mumps vaccine. Vaccine. 2015;33(45):6049–53. doi:10.1016/j.
vaccine.2015.09.068. PMID:26431987.

33. Tabacchi G, Costantino C, Napoli G, Marchese V, Cracchiolo M, Casu-
ccio A, Vitale F, The Esculapio Working Group. Determinants of

208 A. R. GIULIANI ET AL.80

https://doi.org/27449148
http://ecdc.europa.eu/en/healthtopics/meningococcal/Pages/Annual-epidemiological-report-2016.aspx
http://ecdc.europa.eu/en/healthtopics/meningococcal/Pages/Annual-epidemiological-report-2016.aspx
https://doi.org/26453240
https://doi.org/25874805
http://old.iss.it/binary/publ/cont/15_12.pdf
https://doi.org/24120548
https://doi.org/26087297
http://www.iss.it/binary/mabi/cont/Report_MBI_20170403_finale.pd
http://www.iss.it/binary/mabi/cont/Report_MBI_20170403_finale.pd
https://doi.org/26445461
http://BollettinoUfficialeRegioneAbruzzo(BURA)bura.regione.abruzzo.it/singolodoc.aspx?link=2016/Ordinario_44_1.html
http://BollettinoUfficialeRegioneAbruzzo(BURA)bura.regione.abruzzo.it/singolodoc.aspx?link=2016/Ordinario_44_1.html
http://BollettinoUfficialeRegioneAbruzzo(BURA)bura.regione.abruzzo.it/singolodoc.aspx?link=2016/Ordinario_44_1.html
http://BollettinoUfficialeRegioneAbruzzo(BURA)bura.regione.abruzzo.it/singolodoc.aspx?link=2016/Ordinario_44_1.html
http://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
http://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
http://www.salute.gov.it/portale/documentazione/p6_2_8_3_1.jsp?lingua=italiano&id=20
http://www.salute.gov.it/portale/documentazione/p6_2_8_3_1.jsp?lingua=italiano&id=20
http://www.salute.gov.it/portale/documentazione/p6_2_8_3_1.jsp?lingua=italiano&id=20
http://www.salute.gov.it/portale/documentazione/p6_2_8_3_1.jsp?lingua=italiano&id=20
http://www.salute.gov.it/portale/documentazione/p6_2_8_3_1.jsp?lingua=italiano&id=20
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=811&area=Malattie%20infettive&menu=vaccinazioni
https://doi.org/10.1080/21645515.2017.1313940
https://doi.org/28441109
https://doi.org/28241788
https://doi.org/10.4161/21645515.2014.969614
https://doi.org/25483471
https://doi.org/10.1016/S0140-6736(11)61713-3
https://doi.org/22260988
https://doi.org/10.4161/hv.25505
https://doi.org/23811804
https://doi.org/10.1080/21645515.2016.1241358
https://doi.org/27808594
https://doi.org/10.1016/j.vaccine.2015.06.079
https://doi.org/26141011
https://doi.org/10.1503/cmaj.130257
https://doi.org/10.1503/cmaj.141200
https://doi.org/25802309
https://doi.org/10.1016/j.vaccine.2016.11.009
https://doi.org/27914744
https://doi.org/29038320
https://doi.org/10.4161/21645515.2014.971602
https://doi.org/25483638
https://doi.org/10.1016/j.vaccine.2017.07.058
https://doi.org/28757057
https://doi.org/26826544
https://doi.org/27302338
https://doi.org/24843064
https://doi.org/24126936
https://doi.org/10.1016/j.vaccine.2015.09.068
https://doi.org/26431987


European parents’ decision on the vaccination of their children against
measles, mumps and rubella: A systematic review and meta-analysis.
Hum Vaccin Immunother. 2016;12(7):1909–23. PMID:27163657.

34. My C, Danchin M, Willaby HW, Pemberton S, Leask J Parental atti-
tudes, beliefs, behaviours and concerns towards childhood vaccina-
tions in Australia: A national online survey. Aust Fam Physician.
2017;46(3):145–51. PMID:28260278.

35. Salmon DA, Sotir MJ, Pan WK, Berg JL, Saad BO, Shannon S, Hopfens-
perger DJ, Davis JP, Halsey NA. Parental vaccine refusal in Wisconsin: a
case-control study. WMJ. 2009;108(1):17–23. PMID:19326630.

36. Jones AM, Omer SB, Bednarczyk RA, Halsey NA, Moulton LH,
Salmon DA. Parents’ source of vaccine information and impact on
vaccine attitudes, beliefs, and non medicale xemptions. Adv Prev
Med. 2012;2012:932741. doi:10.1155/2012/932741. PMID:23082253.

37. Marshall HS, Chen G, Clarke M, Ratcliffe J. Adolescent, parent and
societal preferences and willingness to pay for meningococcal B vac-
cine: A Discrete Choice Experiment. Vaccine. 2016;34(5):671–7.
doi:10.1016/j.vaccine.2015.11.075. PMID:26740249.

38. Pouwels KB, Hak E, van der Ende A, Christensen H, van den Dobbels-
teen GP, Postma MJ Cost-effectiveness of vaccination against

meningococcal B among Dutch infants: Crucial impact of changes in
incidence. Hum Vaccin Immunother. 2013;9(5):1129–38. doi:10.4161/
hv.23888. PMID:23406816

39. Lecocq H, Parent du Châtelet I, Taha MK, L�evy-Bruhl D, Dervaux B.
Epidemiological impact and cost-effectiveness of introducing vaccination
against serogroup Bmeningococcal disease in France. Vaccine. 2016;34
(19):2240–50. doi:10.1016/j.vaccine.2016.03.020. PMID:27002504.

40. Tu HA, Deeks SL, Morris SK, Strifler L, Crowcroft N, Jamieson FB,
Kwong JC, Coyte PC, Krahn M, Sander B. Economic evaluation of
meningococcal serogroup B childhood vaccination in Ontario, Can-
ada. Vaccine. 2014;32(42):5436–46. doi:10.1016/j.vaccine.2014.07.096.
PMID:25131732.

41. Christensen H, Hickman M, Edmunds WJ, Trotter CL. Introduc-
ing vaccination against serogroup B meningococcal disease: An
economic and mathematical modelling study of potential impact.
Vaccine. 2013;31(23):2638–46. doi:10.1016/j.vaccine.2013.03.034.
PMID:23566946.

42. Questionario vaccinazioni pediatriche – Regione Veneto https://pre
venzione.aulss9.veneto.it/docs/RicercheScelteVaccinali/AllegatiRe
port/All_16_Questionario_Genitori_Cartaceo_web.pdf

HUMAN VACCINES & IMMUNOTHERAPEUTICS 20881

https://doi.org/27163657
https://doi.org/28260278
https://doi.org/19326630
https://doi.org/23082253
https://doi.org/26740249
https://doi.org/10.4161/hv.23888
https://doi.org/23406816
https://doi.org/27002504
https://doi.org/10.1016/j.vaccine.2014.07.096
https://doi.org/25131732
https://doi.org/10.1016/j.vaccine.2013.03.034
https://doi.org/23566946
https://prevenzione.aulss9.veneto.it/docs/RicercheScelteVaccinali/AllegatiReport/All_16_Questionario_Genitori_Cartaceo_web.pdf
https://prevenzione.aulss9.veneto.it/docs/RicercheScelteVaccinali/AllegatiReport/All_16_Questionario_Genitori_Cartaceo_web.pdf
https://prevenzione.aulss9.veneto.it/docs/RicercheScelteVaccinali/AllegatiReport/All_16_Questionario_Genitori_Cartaceo_web.pdf

	Abstract
	Introduction
	Results
	Discussion
	Conclusions
	Methods
	Statistical analysis

	Disclosure of potential conflicts of interest
	References

