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Background: In recent years, pediatric immunization rates in Italy have decreased well below the recom-
mended thresholds, largely due to an increase in scepticism about the efficacy and safety of vaccines. We
aimed to identify the degree of such scepticism, and the factors driving it, among a sample of pregnant
women in the City of Rome.
Methods: We conducted a cross-sectional survey on a sample of pregnant women attending antenatal
classes (CANs) in Rome through distribution of a self-administered questionnaire. Multiple logistic
regression models were built to analyze the determinants of knowledge, attitudes and intention to vac-
cinate in this population.
Results: A total of 458 pregnant women attending CANs in 36 family health centers and two hospitals in
Rome answered the survey. Mean age was 32.9 (±5.0) years, and over 90% of women were in their first
pregnancy. More than 26% of respondents showed a good level of knowledge of the safety and efficacy of
vaccines, but there were high rates of uncertainty or agreement with some of the most common anti-
vaccination sentiments. Only 75% of women were sure about vaccinating their children with the hexava-
lent vaccine, and 64.3% with MMR. A good level of knowledge was the strongest predictor of positive atti-
tudes towards vaccination (OR 11.61, 95% CI 6.43–20.96), which, in turn, influenced the intention to
vaccinate for most vaccines with the perception of the benefit of immunization for protection against dis-
ease.
Conclusions: Scepticism about the safety, efficacy and importance of vaccines is associated to pregnant
women’s hesitancy to vaccinate their children, suggesting the need to develop strategies to increase vac-
cine acceptance in the antenatal period. The capacity of health care professionals, particularly midwives,
to correctly deliver information to future parents should be strengthened in order to reduce the spread of
misinformation and fear of vaccine safety.
� 2019 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction rates of scepticism about vaccine safety recorded in particular in
During recent decades, vaccine hesitancy, defined by the WHO
Strategic Advisory Group of Experts (SAGE) on Immunization as
‘‘delay in acceptance or refusal of vaccination despite availability
of vaccination services” [1], has been increasing globally, with high
European countries, including Italy [2]. Based on a review of exist-
ing literature [3] and expert opinion, an explanatory matrix of vac-
cine hesitancy has been developed by the SAGE, identifying three
categories of determinants: contextual, individual and group, and
vaccine/vaccination-specific influences [1]. Several studies have
shown the role that population clusters of hesitancy and anti-
vaccination sentiment may play in lowering herd immunity and
contributing to disease outbreaks [2,4–6].

As a consequence of growing scepticism towards vaccination
during the period 2014–2016, Italy has experienced a marked
decrease in pediatric immunization rates. The coverage for polio,
diphtheria, tetanus and hepatitis B had already fallen below the
recommended threshold of 95% in 2014 and this downward trend
was confirmed in the following years [7]. A 4% decline in coverage
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for the first dose of measles-mumps-rubella (MMR) vaccination
was observed between 2012 and 2015, with vaccination rates fall-
ing from 89.2% to 85.2% [7]. In 2017, Italy experienced an outbreak
of measles, with 5098 cases reported up to December 2017 [8–10],
95% of which occurred among unvaccinated individuals or individ-
uals vaccinated with only one dose; there were four deaths. To
counteract the fall in vaccination coverage and the increase in
vaccine-preventable disease rates, the Italian Parliament approved
a law in July 2017 (no. 119/2017) obliging all preschool pupils
(aged 0–6) to be immunized against 10 diseases (polio, tetanus,
diphtheria, pertussis, hepatitis B, Haemophilus influenzae type B,
measles, mumps, rubella, varicella). Compliance is necessary for
admission to state-run schools, and parents who do not vaccinate
children enrolled in compulsory education are fined [11]. Data on
2017 vaccination coverage suggest the new law is working: polio
immunization rates show a national average of almost 95% with
11 of the 22 Regions reaching the threshold of 95%, while measles
coverage has reached rates of 91.68%, representing a 4.42% increase
compared to 2016 [12,13]. However, this legislative measure by
itself will not be sufficient to guarantee the compliance among
preschoolers, since education in this age group is not compulsory.
Introduction of this law may also be counterproductive if it
decreases trust in health institutions among the large group of
hesitant parents, thereby worsening the polarization in opinion
on vaccination [14]. A lively debate about the mandatory vaccina-
tion policy is currently ongoing in Italy, with the newly established
Government discussing the possibility of revising law 119/2017.
Within this context, the development of initiatives aimed at
increasing the trust of Italian citizens in vaccination is of para-
mount importance.

We conducted a cross-sectional survey of the knowledge, atti-
tudes and intention to vaccinate of pregnant women attending
antenatal classes (corsi di accompagnamento alla nascita - CANs)
organized by the family health centers of the City of Rome’s Local
Health Units (Aziende Sanitarie Locali- ASL). The choice of this pop-
ulation was driven by the observation that the antenatal period is
when attitudes and beliefs about childhood vaccines first take
shape [15]. The study was conducted prior to the approval of the
law on compulsory vaccination in Italy and was intended to pro-
vide evidence to underpin the development of strategies aimed
at increasing vaccine acceptance among the general population,
in addition to restrictive policy measures. The final aim was to
obtain a picture of vaccine hesitancy and its determinants in the
specific population of pregnant women surveyed and to allow
the design of tailored strategies to increase trust in immunization.
2. Methods

2.1. Study population

The study was coordinated by the Section of Hygiene in the
Department of Public Health and Infectious Diseases of Sapienza
University of Rome, with the authorization of the Directors General
and Health Directors of the three Local Health Units (Aziende San-
itarie Locali; ASL) of the City of Rome (ASL Roma 1, ASL Roma 2, ASL
Roma 3). A coordinating team, composed of a PhD candidate in
Public Health and a senior resident physician in Hygiene and
Preventive Medicine, was responsible for contacting the referents
for each ASL and the midwives in charge of the CANs in each Fam-
ily Health Center, and for supervising the team that administered
the survey. This team was composed of resident physicians from
the School of Specialization in Hygiene and Preventive Medicine
of Sapienza University of Rome.

A self-administered questionnaire was distributed by team
members to a sample of pregnant women attending CANs orga-
nized by the family health centers of the three ASL during the per-
iod April 2016-April 2017. One antenatal course was randomly
selected for each Family Health Center. In addition, two hospitals
equipped with a birthing unit, which organize CANs in Rome (one
university hospital and one non-academic center), were also ran-
domly selected, to increase the representativeness of the sample.

Participants also received an accompanying letter for informed
consent, explaining the details and purposes of the study and guar-
anteeing participants anonymity. If a particular CAN included a
class on pediatric vaccinations, the distribution of the question-
naires was scheduled before that class. One team member super-
vised the administration of the questionnaires in each center.

The administration of the questionnaires was interrupted when
the Italian Government approved the Law 119/2017, since it was
assumed that the introduction of the new legislative measure
could bias the responses to the survey.

2.2. Questionnaire

Since no tool was available to assess knowledge of and attitudes
towards vaccines, together with determinants of vaccine hesitancy
in the population of pregnant women, a specific questionnaire was
developed for this purpose, based on a review of the literature on
existing tools to assess vaccine hesitancy in parents and on the
determinants of vaccine hesitancy [2,15–22] (see Annex 1). A pilot
phase was conducted on 49 pregnant women attending the CANs
in three Family Health Centers of ASL Roma 2 in April-May 2016,
with the aim of assessing clarity and appropriateness of questions,
as well as the validity of the questionnaire. The results of the pilot
phase showed the questionnaire to be both a reliable and valid tool
for assessing the level of knowledge, attitudes and vaccine hesi-
tancy among pregnant women [23], although one question was
slightly rephrased to improve clarity. The tool was structured in
six sections: personal and reported experiences of vaccine side
effects (5 items); knowledge of vaccination schedule, and of the
efficacy and safety of vaccines (4 sets of items); attitudes towards
and perception of the efficacy, convenience and value of vaccina-
tion (3 sets of items); knowledge of and attitude towards the
MMR vaccine (1 set of items); intention to vaccinate (2 sets of
items); and personal information (10 items). Personal information,
experiences of vaccine side effects and source of information on
vaccinations were assessed by multiple-choice questions; open
fields were also included to add specific information on the type
of experience or to better specify some socio-demographic infor-
mation. Three-point answers (Agree, Uncertain, Disagree; or Yes,
Uncertain, No) were used to assess knowledge of and attitudes
towards vaccines, measuring the degree of agreement with specific
statements (eight statements assessing knowledge of the safety
and efficacy of vaccines, and 12 exploring attitudes towards the
efficacy, value and convenience of vaccinations), and also to assess
the perceived benefit of vaccination for protection against infec-
tious diseases and the future mothers’ intention to vaccinate their
children. The perceived quality of the information received on vac-
cination and of the healthcare system in Italy, and the women’s
perception of their own knowledge of vaccinations (which we term
‘‘self-perceived knowledge”) were instead assessed through a five-
point Likert scale (Excellent, Good, Adequate, Inadequate, Poor).

2.3. Statistical analysis

A descriptive analysis of questionnaire responses was con-
ducted using absolute frequencies with percentages (categorical
variables) and means with standard deviation (SD) (continuous
variables). An analysis of determinants of knowledge, attitudes
and intention to vaccinate was also conducted through the con-
struction of multiple logistic regression models. We opted for



Table 1
Socio-demographic characteristics of the sample.

Variables N %

First pregnancy (455)a

Yes 412 90.6
No 43 9.4

Place of birth (267)a

Lazio Region 182 68.2
Other Italian Regions 31 11.6
Foreign country 54 20.2

Education (436)a

Primary school 1 0.2
Lower secondary school 16 3.7
Professional qualification 14 3.2
Upper secondary school 146 33.5
University graduate 198 45.4
Post-graduate 61 14.0

Marital status (443)a

Unmarried 234 52.9
Married 206 46.5
Separated/divorced 1 0.2
Other 2 0.4

Political orientation (387)a

Right 26 6.7
Center-right 24 6.2
Center 9 2.3
Center-left 57 14.7
Left 91 23.5
Populistic movements 56 14.5
Other 14 3.6
Don’t know 110 28.4

Religious orientation (427)a

Practicing believer 131 30.7
Non-practicing believer 195 45.7
Atheist/agnostic 101 23.6

Smoking habits (440)a

Smoker 22 5.0
Former smoker 178 40.5
Non-smoker 240 54.5

Dietary habits (420)a

Omnivorous 395 94.1
Vegetarian 14 3.3
Other 11 2.6

Treatment preferences (442)a

Only conventional drugs 168 38.0
Mostly conventional drugs, but also homeopathic and

phytotherapic products
207 46.8
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logistic regression since the underlying assumptions for multiple
linear regression (normality, linearity, homoscedasticity) were
not met. The variables ‘‘knowledge” and ‘‘attitudes”, originally con-
sisting of multiple categories, were collapsed into two levels to
allow an overall assessment of the level of knowledge of and atti-
tudes towards the safety, efficacy and delivery of vaccines. In brief,
for the knowledge variable, responders were divided into those
who agreed with correct responses for at least six of the eight
statements included in the questionnaire versus all others, while
for attitudes, pregnant women were grouped into those who
showed a positive attitude towards at least eight of the 12 state-
ments included in the questionnaire versus all others (cut-off
levels were chosen based on the 75th percentile of answers).
Two scores were also built to assess knowledge and attitudes
(knowledge score and attitudes score), obtained by summing up
the correct number of answers provided in the specific sections
of the questionnaire.

Outcomes assessed were: (a) higher level of knowledge of the
safety and efficacy of vaccines; (b) positive attitudes towards the
safety, efficacy and supply of vaccines; (c) intention to vaccinate
with hexavalent, trivalent MMR, anti-chickenpox, anti-
meningococcal B, anti-meningococcal C, anti-rotavirus, anti-
pneumococcal (vaccines included in the Italian national vaccina-
tion schedule, which includes both ‘‘mandatory” and ‘‘recom-
mended” vaccines), defined as a ‘‘Yes” answer to the specific
question included in the questionnaire. The following predictor
variables were initially tested in the three models: socio-
demographic data (age, primiparity, nationality, level of education,
political orientation, marital status, smoking habits, eating prefer-
ences (e.g. omnivore vs vegetarian), preferred type of treatment
(e.g. mainly homeopathy/phytotherapy vs allopathic medicine));
source of information on vaccinations; previous experiences with
vaccination side-effects; and perceived quality of the NHS. All vari-
ables were dichotomized for the purpose of analysis. Knowledge
was included as an additional covariate to assess its association
with both attitudes and intention to vaccinate, and for the latter
we also assessed the level of attitudes and the perceived ability
of vaccinations to protect against the specific diseases in question.

Multiple logistic regression models were built using the strat-
egy suggested by Hosmer and Lemeshow [24]. Each variable was
examined by univariate analysis using the appropriate statistical
test (Student’s t-test or v2 test) and was included in the model
when the p-value was less than 0.25. Subsequently, multivariate
logistic regression with backward elimination of any variable that
did not contribute to the model on the grounds of a likelihood ratio
test (cut-off, p = 0.05) was performed. Variables whose exclusion
altered the coefficient of the remaining variables by more than
20% were kept in the model. Interaction terms (such as the interac-
tion between political orientation, trust in the NHS and source of
information) were tested using a cut-off significance level of
0.15. Adjusted odds ratios (ORs) and 95% confidence intervals
(CIs) were calculated. An OR > 1 was indicative of an association
with a higher knowledge and positive attitudes towards vaccina-
tions, and with the intention to vaccinate with vaccines included
in the national vaccination schedule. All statistical calculations
were performed using Stata version 15.0 (Stata Corporation, Col-
lege Station, TX, USA).
Mostly homeopathic and phytotherapic products, but also
conventional drugs

58 13.1

Only homeopathic and/or phytotherapic products 9 2.0
Perceived quality of the NHS (442)a

Poor 22 5.0
Inadequate 115 26.0
Adequate 198 44.8
Good 101 22.8
Excellent 6 1.4

a Number of women responding to the question.
3. Results

The final sample constituted 458 pregnant women in their third
trimester, participating in 38 CANs organized by 36 Family Health
Centers (10 from ASL Roma 1, 18 from ASL Roma 2 and eight from
ASL Roma 3) and two hospitals (University Hospital Policlinico
Umberto 1 and Santo Spirito Hospital), with a response rate of
98.3% (458/466). Mean age of respondents was 32.9 (±5.0) years,
over 90% of women were in their first pregnancy, and most of them
were Italian. The main socio-demographic features of the sample
are summarized in Table 1.

3.1. Personal experience of vaccination and knowledge of safety and
efficacy of vaccines

The most frequently reported source of information on vaccina-
tions was word of mouth (62.6% of the sample), followed by tradi-
tional media, such as TV and newspapers (33.6%) (Table 2).
Unofficial web sources (e.g. blogs, forums, non-institutional web
sites) were consulted with approximately the same frequency as



Table 2
Sources of information, perceived quality of information and self-perceived knowl-
edge of vaccines.

Variables N %

Source of information on vaccinations (multiple answers allowed) (4 4 1)a

Word of mouth 276 62.6
General practitioner/primary care pediatrician 110 25.1
Family Health Unit 60 13.7
Gynecologist/midwife 29 6.6
Private doctor 30 6.8
Institutional websites 84 19.1
Blog/forum/non-institutional websites 93 21.1
Mass media (radio/TV/newspapers) 148 33.6
School/university 78 17.7
No-vax movements 7 1.6
Other 25 5.7

Quality of the information received by a healthcare professional (161)a

Poor 12 7.4
Inadequate 22 13.7
Adequate 61 37.9
Good 58 36.0
Excellent 8 5.0

Self-perceived level of knowledge on vaccinations (440)a

Poor 126 28.6
Inadequate 184 41.8
Adequate 99 22.5
Good 29 6.6
Excellent 2 0.5

a Number of women responding to the question.
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institutional sources (21.1 vs 19.1% Almost 38% of respondents
(169/441) obtained information on vaccination from a health pro-
fessional, mainly from general practitioners or primary care pedia-
tricians (25.1%), indicating a satisfactory quality of the information
provided (i.e. adequate or better) in 78.9% of cases. Almost 30% of
respondents rated their level of knowledge on vaccinations at least
adequate (Table 2).

The average knowledge score in the sample was 3.9 ± 2.1 (cal-
culated on a total of eight items and 421 respondents). Five point
five percent (23/421) of women did not respond correctly to any
of the statements included in the section on knowledge of safety
and efficacy of vaccines, while 26.1% of respondents (110/421)
showed a higher level of knowledge, responding correctly to
�75% of questions (�8/12). There was a high level of uncertainty
about the proposed statements (Table 3), with rates ranging from
20.3% for The efficacy of vaccinations against infectious diseases has
been scientifically proven to 57.7% for In Italy, polio has disappeared
thanks to improved hygiene and not through vaccination. Quite high
rates of agreement were observed with statements reflecting com-
mon anti-vaccination themes: for instance, 22.9% of respondents
(101/441) disagreed that substances contained in vaccines are
not dangerous to humans, and 14.0% (62/442) agreed that vaccines
could cause diseases, such as autism, multiple sclerosis or cancer
(Table 3).

Thirty-four point six percent of respondents (155/448) could
not remember which vaccinations they had received during their
Table 3
Knowledge of the efficacy and safety of vaccines (% of respondents agreeing/disagreeing/u

Statements

The efficacy of vaccinations against infectious diseases has been scientifically proven (443
Smallpox has disappeared thanks to mass vaccination (446)a

In Italy, polio has disappeared thanks to improved hygiene and not through vaccination (
Serious side effects of vaccines are very rare (443)a

Diseases such as autism, multiple sclerosis or cancer could be caused by vaccinations (44
Vaccinations increase the risk of allergies (444)a

Substances contained in vaccines are not dangerous to humans (441)a

Unvaccinated children are more resistant to infections (447)a

Note: Percentages referring to correct answers are in bold.
a Number of women responding to the question.
lifetime (data not shown). Six women (1.3% of respondents)
reported direct experience of adverse events relating to vaccina-
tion (data not shown): in three cases fever was reported, either
alone or combined with other symptoms, such as diarrhea, fatigue
or nausea; in one case sleepiness lasting for several hours was
reported, while one woman reported having an allergic reaction
and another reported contracting rubella as a result of the vaccine.
Eight-point nine percent (40/452) of women reported indirect
experiences of harmful effects of vaccines (involving relatives,
friends and acquaintances) (data not shown), with 32.5% (13/40)
of these referring to autism caused by vaccination.
3.2. Attitudes towards the benefits, safety, efficacy and supply of
vaccines

With regards to the perceived benefits of vaccination, a high
proportion of women in the sample agreed that vaccination was
important for protection against meningitis (90.3%, 392/434), hep-
atitis B (85.2%, 367/431), tuberculosis (76.1%, 318/418) and polio
75.6% (321/425). Participants recorded the highest rates of uncer-
tainty regarding the benefit of vaccination for diphtheria (41.8%,
166/397), parotitis (38.2%, 155/406) and pertussis (33.4%,
135/404), while recording the highest negative rates for influenza
and varicella immunization (respectively, 64.1% (237/370) and
33.2% (132/398) of respondents) (Fig. 1).

The average attitudes score, calculated from the rate of agree-
ment with the 12 proposed statements on safety, efficacy and
delivery of vaccines on 421 women, was 5.2 (±2.7), with 22.1% of
respondents showing a positive attitude towards at least eight
out of the 12 statements included in the questionnaire (Table 4).
Most respondents agreed with the importance of vaccines for the
prevention of potentially serious diseases (90.8%, 404/445) and
for the protection of the health of the community (82.3%,
363/441); at the same time, more than half of respondents
reported concern about the side effects of vaccination (53.8%,
238/443), with over 45% of women agreeing with the statement
that doctors often provide biased information on the risks associ-
ated with vaccinations (45.6%, 200/439)). Respectively, 23.6%
(104/440) and 38.6% (170/440) of respondents agreed with or were
uncertain about the statement that vaccines are above all an eco-
nomic deal for pharmaceutical companies). With regards to the
delivery of vaccinations, a very high rate of women reported that
they would feel more secure if their child were to undergo a phys-
ical examination to ascertain his/her health status prior to receiv-
ing the shot (80.6%, 358/444); 32.7% of respondents (145/443)
agreed with the statement that receiving multiple vaccines during
a single visit might represent a risk to their child’s health, while
more than half of participants were uncertain about this (50.8%,
225/443). Attitudes towards compulsory vaccinations were also
explored: 17.8% (77/433) of women surveyed agreed that manda-
tory vaccinations are against the right of citizens to choose their
own healthcare, while only 55.6% of the sample (245/441)
ncertain about the proposed statements).

Disagree % Uncertain % Agree %

)a 2.9 20.3 76.8
4.3 35.2 60.5

447)a 28.4 57.7 13.9
9.0 28.7 62.3

2)a 46.9 39.1 14.0
37.2 54.5 8.3
22.9 47.4 29.7
55.5 31.5 13.0



Fig. 1. Perceived benefit of vaccinations to protect against disease. % of women agreeing/not agreeing or being uncertain about the usefulness of vaccinations to protect
against the listed diseases.

Table 4
Attitudes towards the efficacy, safety and delivery of vaccines (% of respondents agreeing/disagreeing/uncertain about the proposed statements).

Statements Disagree % Uncertain % Agree %

Vaccines are important for the prevention of diseases that can have very serious effects (445)a 2.7 6.5 90.8
I think the administration of multiple vaccines at the same time can be risky to my child’s health (443)a 16.5 50.8 32.7
I am worried about the side effects of vaccines (443)a 22.1 24.1 53.8
Physicians often provide biased/ incomplete information on vaccine’s side effects (439)a 20.0 34.4 45.6
Vaccines are above all an economic deal for pharmaceutical companies (440)a 37.7 38.6 23.6
Vaccinating my child is important to protect the health of our community (441)a 4.7 12.9 82.3
Compulsory vaccinations are against the right of citizens to the choice of care (433)a 58.4 23.8 17.8
I would vaccinate myself/my child even if the vaccinations were no longer compulsory (441)a 11.6 32.9 55.6
I am not sure about the safety of the new vaccines (e.g. anti-meningococcal B) (439)a 25.7 51.7 22.6
A check of the health status of my child just before vaccination would make me feel safer (444)a 7.9 12.4 80.6
Vaccinations should be recommended based on family lifestyle, child health and clinical tests,
and not be the same for everyone (445)a 44.0 25.8 30.1

a Number of women responding to the question Note: Percentages referring to a positive attitude towards vaccinations are in bold.
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indicated that they would vaccinate themselves or their children if
the vaccinations were no longer mandatory). Rates of agreement/
disagreement with the remaining statements are reported in
Table 4.

3.3. Intention to vaccinate

Women were asked about their intention to immunize their
child with vaccines included in the national vaccination schedule
in Italy. The intention to vaccinate their children with the hexava-
lent vaccine was expressed by the highest proportion of respon-
dents (76.8%, 337/439), followed by the anti-MMR vaccine
(64.3%, 281/437). At the other end of the scale, 26.5% (112/422)
and 11.3% (49/434) of women, respectively, indicated that they
did not intend to vaccinate their children with the anti-varicella
and the anti-HPV vaccines (Fig. 2). The rate of uncertainty was very
high for the anti-rotavirus (66.2%, 282/426) and anti-
pneumococcal vaccines (55.4%, 231/417) (Fig. 2).

3.4. Determinants of knowledge, attitudes and intention to vaccinate

Multivariate analysis showed that a higher age, having a univer-
sity degree, perception of the quality of the NHS as good or excel-
lent, and having received information on vaccinations from
institutional websites or through education (e.g. school, university)
were all associated with a higher level of knowledge of the safety
and efficacy of vaccines (number of correct answers � 6) (Table 5).
On the contrary, factors associated with a lower level of knowledge
were the choice of populist movements as political orientation,
preference for homeopathy or phytotherapy vs allopathic medi-
cine, and having received information on vaccines by ‘‘word of
mouth” (Table 5).

The strongest determinant of an overall positive attitude
towards vaccines (attitudes score � 8) was a high level of knowl-
edge of the safety and efficacy of vaccines, along with having a
good perception of the quality of the NHS (Table 5). In contrast,
having had indirect experience of vaccination side effects and hav-
ing received information about vaccination through the media (TV,
radio, newspapers, etc) were not likely to result in a positive atti-
tude (Table 5).

Table 6 shows the results of the multivariate analysis of deter-
minants of the women’s intention to immunize their children with
the vaccines included in the Italian national schedule. Positive atti-
tudes towards the efficacy, safety and delivery of vaccines (defined
by an attitudes score � 8/12) were associated with the intention to
vaccinate with hexavalent, anti-MMR, anti-pnemumococcal, anti-
meningococcal B, anti-rotavirus and anti-varicella vaccines. For
all these vaccines, excluding anti-pneumococcal and anti-
varicella, the perceived benefit of vaccinating to protect against
the specific disease was also positively associated with the inten-



Table 5
Determinants of knowledge of and attitudes towards the efficacy, safety and delivery of vaccines.

Variables Beta coefficient OR 95% CI P-value

Model 1: Higher knowledge of the efficacy and safety of vaccinationsa

Age 0.12 1.13 1.06–1.21 0.000
Level of education (0 = high school or lower; 1 = university graduate or higher) 0.73 2.08 1.14–3.78 0.017
Politics: populist movements (0 = no; 1 = yes) �1.91 0.15 0.04–0.52 0.003
Preferred type of treatment (0 = allopathic medicine; 1 = homeopathy and/or phytotherapy) �1.94 0.14 0.04–0.53 0.003
Perceived quality of the NHS (0 = very poor, poor, adequate; 1 = good, excellent) 0.65 1.92 1.04–3.57 0.039

Source of information on vaccination:
Word of mouth �0.61 0.54 0.31–0.94 0.029
Institutional web sites 0.91 2.48 1.28–4.81 0.007
School/university 1.23 3.44 1.78–6.63 0.000

Model 2: Positive attitudes towards the efficacy, safety and delivery of vaccinationsb

Indirect experience of side effects of vaccination (0 = no; 1 = yes) �2.69 0.07 0.00–0.56 0.012
Perceived quality of the NHS (0 = very poor, poor, adequate; 1 = good, excellent) 0.83 2.29 1.22–4.27 0.010
Source of information on vaccination: media �0.71 0.49 0.26–0.94 0.032
Knowledge of vaccination (0 = knowledge score < 6; 1 = knowledge score � 6) 2.45 11.61 6.43–20.96 0.000

a Women were classified as those who answered correctly to six out of eight questions on the safety and efficacy of vaccines (Table 3) vs. all others.
b Women were divided into those who showed positive attitudes towards at least eight out of 12 statements on vaccine efficacy, safety and delivery (Table 4) vs. all others.

Fig. 2. Intention to vaccinate. % of women expressing their intention to vaccinate/not vaccinate or their uncertainty to vaccinate their child with the listed vaccines.
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tion to vaccinate (Table 6). A higher level of knowledge of the
safety and efficacy of vaccines (knowledge score � 6) was associ-
ated with the intention to vaccinate with the anti-pnemucoccal,
anti-meningococcal B and C, anti-rotavirus and anti-HPV vaccines
(Table 6). Having received information on vaccines from a health
professional was a determinant of the intention to vaccinate with
anti-MMR, anti-meningococcal B and anti-varicella vaccines. Other
significant determinants of the intention to vaccinate were a pref-
erence for conventional medicines, multiparity, and a higher level
of education (Table 6).

4. Discussion

Our sample of pregnant women in the City of Rome showed a
high degree of uncertainty about both the safety and efficacy of
vaccines and their intention to vaccinate their children. A signifi-
cant proportion of women agreed with some of the most common
‘‘anti-vaccination” theses, confirming the spread of misinformation
about immunization in the population. These results are in line
with those of a large study conducted in 2016 in 67 countries,
aimed at measuring attitudes towards vaccination worldwide [2],
in which Italy was among the European countries with the highest
rate of scepticism about the efficacy (19.3%) and safety (22.7%) of
vaccines [2]. Our results are also consistent with those of two
recently published studies on vaccine hesitancy in Italian parents,
which recorded high rates of hesitancy [25] and misinformation
regarding vaccine safety [26].

One of our main findings is that relatively few of the women
surveyed understand the risks that are associated with vaccine-
preventable diseases, with high rates of participants expressing
uncertainty about the usefulness of vaccines for the prevention
of diseases such as diphtheria, mumps and pertussis. Approxi-
mately 14% and 12% of women, respectively, indicated that they
do not consider measles and rubella vaccination useful, percent-
ages that perfectly reflect the vaccination coverage recorded in
Italy for these diseases in recent years [7]. These results are in line
with those of the international survey conducted within the ‘‘Vac-
cine confidence project” [2], which detected a high level of scepti-
cism in Italy about the importance of vaccines in preventing
diseases. Together, these data suggest the need to develop inter-
vention strategies aimed at increasing awareness of the impor-
tance of available vaccinations.

Our results also show that attitudes towards vaccination cannot
be easily categorized into ‘‘pro-vax” and ‘‘anti-vax”: despite the
perception that some infectious diseases represented a low risk
to their child, most women participating in the survey were, in fact,
positive about the importance of vaccination, both for the preven-
tion of diseases that can have very serious effects and for the pro-



Table 6
Determinants of the intention to vaccinate.

Variables beta coefficient OR 95% CI P-value

Hexavalenta

Preferred type of treatment (0 = allopathic medicine; 1 = homeopathy and/or phytotherapy) �1.08 0.34 0.17–0.67 0.002
Perceived benefit of vaccination against poliomyelitis (0 = no/I don’t know; 1 = yes) 0.93 2.54 1.36–4.76 0.003
Perceived benefit of vaccination against pertussis (0 = no/I don’t know; 1 = yes) 1.05 2.85 1.58–5.16 0.001
Perceived benefit of vaccination against tetanus (0 = no/I don’t know; 1 = yes) 0.72 2.21 1.93–4.98 0.012
Attitudes towards vaccination (0 = attitudes score < 8; 1 = attitudes score � 8) 1.17 3.23 1.19–8.76 0.022

Anti-MMRa

Source of information on vaccination: health care professionals (0 = no; 1 = yes) 0.76 2.14 1.15–3.98 0.017
Preferred type of treatment (0 = allopathic medicine; 1 = homeopathy and/or phytotherapy) �0.86 0.42 0.20–0.01 0.027
Perceived benefit of vaccination against measles (0 = no/I don’t know; 1 = yes) 1.74 5.71 3.00–10.84 0.000
Perceived benefit of vaccination against rubella (0 = no/I don’t know; 1 = yes) 1.59 4.90 2.52–9.52 0.000
Attitudes towards vaccination (0 = attitudes score < 8; 1 = attitudes score � 8) 1.58 4.85 1.89–12.47 0.001

Anti-pneumococcala

Multiparity (no = 0, yes = 1) 1.24 3.45 1.50–7.93 0.003
Knowledge of vaccination (0 = knowledge score < 6; 1 = knowledge score � 6) 0.88 2.41 1.39–4.18 0.002
Attitudes towards vaccination (0 = attitudes score < 8; 1 = attitudes score � 8) 0.65 1.91 1.07–3.41 0.029

Anti-meningococcal Ba

Knowledge of vaccination (0 = knowledge score < 6; 1 = knowledge score � 6) 1.02 2.77 1.62–4.73 0.000
Source of information on vaccination: health care professionals (0 = no; 1 = yes) 0.57 1.77 1.19–2.79 0.015
Perceived benefit of vaccination against meningitis (0 = no/I don’t know; 1 = yes) 1.64 5.17 2.29–11.66 0.000

Anti-meningococcal Ca

Multiparity (no = 0, yes = 1) 1.55 4.72 1.60–13.86 0.005
Knowledge of vaccination (0 = knowledge score < 6; 1 = knowledge score � 6) 1.19 3.30 1.93–5.63 0.000

Anti-rotavirusa

Knowledge of vaccination (0 = knowledge score < 6; 1 = knowledge score � 6) 0.73 2.07 1.18–3.63 0.011
Level of education (0 = high school or lower; 1 = university graduate or higher) �0.51 0.60 0.37–0.98 0.039
Attitudes towards vaccination (0 = attitudes score < 8, 1 = attitudes score � 8) 1.00 2.71 1.51–4.86 0.001

Anti-varicellaa

Source of information on vaccination: health care professionals (0 = no, 1 = yes) 0.58 1.78 1.01–3.17 0.049
Perceived benefit of vaccination against measles (0 = no/I don’t know, 1 = yes) 3.18 24.07 12.86–45.04 0.000
Attitudes towards vaccination (0 = attitudes score < 8, 1 = attitudes score � 8) 0.96 2.62 1.33–5.18 0.006

Anti-HPVa

Knowledge of vaccination (0 = knowledge score < 6, 1 = knowledge score � 6) 0.83 2.29 1.44–3.64 0.000

a Women were classified as those who expressed their intention to vaccinate their children with vaccines included in the national schedule vs all others.
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tection of community health. At the same time, almost 80% of
women declared themselves worried or uncertain about the side
effects of vaccines and about the risks associated with the simulta-
neous administration of multiple vaccines. The same percentage of
women agreed with or were uncertain about the (incorrect) state-
ment that doctors provide biased or incomplete information on
vaccine safety. The proportion of women who believe that vaccina-
tion is mainly in the economic interests of pharmaceutical compa-
nies was also high. Therefore, it would seem that women generally
accept the concept of immunization as a ‘‘social norm” (as outlined
in the model of determinants of vaccine hesitancy developed by
the WHO SAGE Working Group [3]), but at the same time there
is a low level of trust of available vaccines, both regarding their
safety and efficacy, and the reliability of the vaccination informa-
tion provided. There is also a low level of understanding of the
severity of diseases for which vaccinations are currently available,
thus leading to a negative risk/benefit relationship. An effort
should therefore be made to improve the availability of data on
the safety and efficacy of vaccines, including by non-industry-
sponsored and unbiased sources [27,28], and to strengthen report-
ing and pharmacovigilance systems [13].

Multivariate analysis demonstrated that a higher level of
knowledge of vaccination was the strongest predictor of positive
attitudes, and, in turn, attitudes were shown (in most cases) to
influence the intention to vaccinate, along with the perception of
the benefit of vaccination for protection against disease. In our
models, among the significant determinants of knowledge of and
attitudes towards vaccination, we also identified trust in the
NHS and the preferred choice of treatment (conventional vs.
unconventional treatments, such as homeopathy or phytotherapy).
This finding is in line with both a theoretical construct of the vac-
cine hesitancy matrix of determinants, which also identifies,
among individual and group influences, trust in the health system
[3], and with the three C model, where trust in the health system is
one of the key factors determining vaccine choices [15]. The per-
ception that the risks associated with infectious diseases are low
was also identified in other studies as one of the main factors influ-
encing the choice of vaccination in parents [29] and pregnant
women [30]. Concerns about vaccine safety were also identified
as one of the main causes of vaccine rejection in several studies
[25,26,31,32]. Finally, some systematic reviews have identified
among the most frequently reported causes for global vaccination
hesitancy a perception that high risks are associated with vaccina-
tion [33] and a lack of confidence in the information provided by
institutions, with the fear that vaccine provision is partially or
wholly dictated by economic interests [34]. All these results are
consistent with our findings and confirm the need to improve com-
munication with citizens on vaccines and, more generally, to work
to increase trust in health institutions.

In this study, socio-demographic factors were not significant in
determining the intention to vaccinate with two exceptions: (a)
multiparity (significantly associated with the intention to vacci-
nate against pneumococcal and meningococcus C). This contradicts
two studies conducted at national level in Italy and in the Veneto
Region, where vaccine hesitancy was greater in parents with two
or more children [20,26], but is consistent with another Italian
study on parent hesitancy [25] and with a recently published sur-
vey conducted in Australia on vaccine hesitancy in the antenatal
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period [31]; and (b) level of education (significantly associated
with the intention to vaccinate against meningococcus C), which
is consistent with the determinants of vaccine hesitancy found in
a sample of pregnant women in a study conducted in Texas [35].
These data suggest that vaccine hesitancy is currently widespread
in different segments of the population, and that there might be a
need to target messages according to different educational and lit-
eracy levels.

We found that the intention to vaccinate was influenced not
only by a positive attitude towards vaccination, but also by a
higher level of relevant knowledge and by having received infor-
mation on vaccination from health professionals. This confirms
the importance of the involvement of health professionals in edu-
cating parents, which has been highlighted in other studies
[26,33,35]. However, in contrast to some other reports [26,30],
health professionals did not represent the main source of informa-
tion on vaccination in our study: we confirmed the importance
played by the media and by ‘‘word of mouth” in spreading misin-
formation about vaccine safety and efficacy, a trend also recorded
by the NAVIDAD study conducted on pregnant women in different
cities in Italy [36]. In this regard, other Italian research groups have
previously highlighted the importance of involving Italian institu-
tions and scientific societies in the fight against the anti-vaccine
content present in the Italian media [9,20,26,37].

The results of our study are particularly relevant in view of the
ongoing political debate on whether to revise the recent law on
compulsory vaccination in Italy, the introduction of which led to
an important increase in vaccination rates during 2017. The
improvement in immunization coverage achieved last year
through enforcement will need to be sustained by other kinds of
intervention, focused on increasing the trust of citizens in vaccina-
tion. In this respect, our study provided useful insights for the
development of interventions aimed at reducing vaccine hesitancy,
specifically among pregnant women. Pregnancy has often been
regarded as a strategic ‘‘teachable moment” for health promotion
and behavior change [38–42], and the antenatal period is a time
when attitudes towards vaccination are usually being explored
and consolidated for the first time [15,23,32,33]. As already stated
by other authors, pregnant women may therefore represent the
ideal population for conducting specific interventions aimed at
increasing awareness of and trust in vaccination [15,32,33]. Data
on the effectiveness of interventions intended to counter vaccine
hesitancy are currently limited [43,44], but according to the
WHO SAGE Working Group, multi-component and dialogue-
based interventions would be the most effective strategies [45].
These include the training of health workers to provide them with
the ability to effectively manage vaccine hesitancy in parents, but
also with the aim of counteracting hesitant behavior within health
workers themselves [34,44]. In the context addressed by our study,
midwives, gynecologists, and to a lesser extent pediatricians and
nurses, would represent the ideal target for this kind of interven-
tion. Available evidence on knowledge and attitudes relating to
vaccination among midwives suggests that while the majority sup-
port vaccination, there are a wide range of beliefs and concerns,
particularly regarding the safety and usefulness of vaccines [43].
In this respect, we are currently conducting a survey aimed at
exploring the knowledge and attitudes of midwives belonging to
the Board of Midwives of Rome Province, whose results, together
with those emerging from the present study, will allow the devel-
opment of context-specific education and communication
interventions.

Despite the increasing attention paid recently to vaccine hesi-
tancy in pregnancy in the scientific literature [30,31,35,36], evi-
dence on this topic is still limited and our study is one of the few
conducted so far to explore the features and determinants of hesi-
tancy in this specific population. In Italy, several studies have
explored vaccine hesitancy, but most of them had a different pop-
ulation target [20,26,47–49]. The only two studies published so far
that focus on pregnant women explored the knowledge of and atti-
tudes towards vaccination of the women themselves during preg-
nancy [50] and attitudes towards compulsory vaccination [36].

Our research has some limitations. Our results are not entirely
generalizable to the population of pregnant women because of
the high educational level of participants (almost 60% were gradu-
ates) and because of the over-representation of first-time pregnant
woman (only 9.4% already had a child); these are both typical fea-
tures of women attending CANs in Italy [46]. Therefore, there is lit-
tle information available on women belonging to the most
disadvantaged social groups and on foreign women, who are often
those with the greatest difficulty in accessing health information.
However, in our sampling we achieved an excellent distribution
of CAN participants in the territory of the City of Rome, providing
a significant picture of the relevant knowledge and attitudes of this
population of women, which can inform the development of speci-
fic interventions. From the methodological point of view, the deci-
sion to analyze knowledge and attitudes through the construction
of specific scores did not allow a detailed analysis of the knowledge
and attitudes that most impact on the intention to vaccinate. This
will, however, be the subject of further analyses. Furthermore,
despite the positive results of our pilot study, our ad hoc question-
naire may have missed some relevant information to assess all
determinants of the intention to vaccinate (e.g. knowledge on vac-
cines’ mode of action, impact of the frequency of access to health-
care, etc). Finally, the intention to vaccinate was considered as a
proxy for the vaccination behavior of the study population. How-
ever, vaccination coverage in Rome in 2017 is higher than the rates
reflected by the intention to vaccinate in our study, suggesting
there are factors we did not consider (not least, the recent law
on compulsory vaccination) that intervene to convince a significant
proportion of uncertain women to opt for vaccination after the
birth of their children.

In conclusion, the high level of uncertainty among pregnant
women of the safety and efficacy of vaccines and the effect of this
uncertainty on the intention to vaccinate suggest the need to
develop targeted strategies to increase vaccine acceptance in the
antenatal period. These strategies should be dialogue based and
focus on strengthening the capacity of health care professionals,
particularly midwives, and on a proper involvement of media to
deliver information correctly to future parents and thereby reduce
the spread of misinformation and fear about vaccine safety, with
the ultimate aim of contributing to the maintenance of high levels
of vaccination coverage.
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