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Background: Paediatrician recommendations are
known to influence parental vaccine decisions. Aim:
Our aim was to examine vaccination knowledge, atti-
tudes and practices among paediatricians in Italy and
identify factors associated with their confidence in
addressing parental questions. Methods: An electronic
questionnaire survey was conducted from February to
March 2016, among a sample of Italian paediatricians.
Results: The survey was completed by 903 paediatri-
cians (mean age: 56 years). Of 885 who responded
to the specific question, 843 (95.3%) were com-
pletely favourable to vaccinations. Sixty-six per cent
(570/862) felt sufficiently knowledgeable about vac-
cinations and vaccine-preventable diseases to confi-
dently discuss them with parents. Paediatricians who
were male, who were 55 years or older, who had par-
ticipated in training courses in the last 5 years, who
reported that taking courses and reading the scientific
literature had contributed to their knowledge, or who
had implemented vaccination promotion activities,
felt more knowledgeable than other paediatricians.
When asked to rate their level of agreement with
statements about vaccine safety and effectiveness,
only 8.9% (80/903) responded fully as expected. One
third (294/878) did not systematically verify that their
patients are up to date with the immunisation sched-
ule. Only 5.4% (48/892) correctly identified all true
and false contraindications. Conclusions: The majority
of paediatricians in Italy are favourable to vaccination
but gaps were identified between their overall positive
attitudes and their knowledge, beliefs and practices.
Targeted interventions are needed aimed at increasing
paediatricians’ confidence in addressing parents’ con-
cerns, strengthening trust towards health authorities
and improving systems barriers.
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Background

Vaccination is one of the most important public health
measures developed in the history of medicine, allow-
ing for the primary prevention of serious infectious
diseases. Currently, many countries in Europe and
worldwide, including Italy, are facing declining child-
hood vaccination rates. This poses a threat to herd
immunity and increases the risk for outbreaks of vac-
cine-preventable diseases (VPD). Vaccine hesitancy,
defined by the Strategic Advisory Group of Experts
on Immunization (SAGE) as a “delay in acceptance or
refusal of vaccines despite availability of vaccination
services” is believed to be one of the reasons for the
decreasing coverage [1]. According to SAGE, “vaccine
hesitancy is complex and context specific varying
across time, place and vaccines. It is influenced by
factors such as complacency, convenience and con-
fidence” [1]. Vaccine-hesitant individuals may accept
some vaccines and refuse or delay others, although
some remain unsure about their decision. Some stud-
ies have identified vaccine safety concerns as the main
reason for not vaccinating or delaying vaccinations

[2-4].

Healthcare workers (HCW) are considered the most
trusted source of information on vaccines by parents,
and their recommendations are known to influence
parental vaccine decisions [5,6]. Paediatricians in par-
ticular are in a good position to explain to parents the
risks of VPD and the benefits and risks of vaccination,
and to understand and respond to worries and concerns
that parents may have about vaccinating their children.
However, HCW, including paediatricians, may them-
selves have concerns regarding the usefulness of vac-
cines and vaccine side effects and be vaccine-hesitant



TABLE 1

Main demographic and professional characteristics of participating paediatricians, survey on vaccine knowledge, Italy, 2016

(n =903)
Characteristic (with number who responded to the specific question)
<35 39 4.4
Age in years 35744 96 10.8
45-54 169 19.1
(n=885) 55-64 487 | 55.0
Y64 94 10.6
Sex Male 308 34.9
(n=882) Female 574 65.1
. . Italy 864 98.7
Country where medical degree was obtained (n=875) -
Foreign 11 1.3
0-5 3 0.3
Years since medical degree 6-10 45 5.1
(n=883) 11-20 94 10.6
»20 741 83.9
0-5 63 7.2
Years since specialty certification 6-10 46 5.3
(n=872) 11-20 77 8.8
»20 686 78.7
Primary care paediatrician 629 71.5
Type of practice Community paediatrician 17 1.9
Hospital paediatrician 161 18.3
(n=880) Private practice 57 6.5
Retired 16 1.8
Large city (>250,000 population) 182 20.6
Practice location . . -
Medium-sized city (50,000-250,000
population) 276 313
(n=883)
Small city/town (<50,000 population) 425 48.1
<1 16 1.8
Years of activity as a paediatrician 1-5 61 6.9
(n=882) 6-10 47 | 53
y10 758 | 85.9
. . . No 165 19.0
Vaccine courses or conferences in previous 5 years (n=2870)
Yes 705 81.0
Vaccinology training No 594 67.3
(n=882) Yes 288 32.7
. R - Low 252 | 35.1
Degree of influence of formal university training (n=717) -
High 465 64.9
. o Low 40 | 54
Degree of influence of the scientific literature (n=780) -
High 740 | 94.9
) S Low 29 3.6
Degree of influence of conference participation (n=803) -
High 774 | 96.4
. e . Low 133 20.4
Degree of influence of institutional websites (n=652) -
High 519 79.6
. o . Low 470 | 789
Degree of influence of non-institutional websites (n=596) -
High 126 21.1
. . . . Low 107 15.8
Degree of influence of discussions with other colleagues (n=679) -
High 572 84.2
Implemented vaccination initiatives No 250 27.7
(n=901) Yes 651 72.3
Administers vaccines No 479 53.5
Occasionally 302 33.7
(n=896) Regularly 115 12.8

Denominators differ for each characteristic as not all paediatricians responded to all questions.
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FIGURE 1

Number of participating paediatricians per 100,000
paediatric population aged 0-14 years, by region, Italy,
2016
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regarding vaccinations for themselves, their children or
their patients [5-7]. Their beliefs and attitudes may lead
them to recommend vaccines to their patients less fre-
quently and may have a negative influence on parents’
vaccination acceptance [8]. Few published studies
from the European Union (EU) have evaluated paedia-
tricians’ knowledge, attitudes and practice regarding
VPD and vaccines [9,10].

In Italy, everyone must be registered with a primary
care provider in order to access healthcare services of
the national healthcare system. Primary care paediatri-
cians (PCP) provide general and preventive (well-child)
healthcare to children up to 14 years of age but most
usually do not provide vaccinations directly to the
children registered in their practices. Childhood vac-
cinations are publicly funded, provided free of charge
mainly at vaccination centres managed by local health
authorities, and administered mainly by public health
physicians or nurses. In some areas, PCP may support
vaccination services according to local agreements.
Community paediatricians work in outpatient services
provided by local health authorities and perform vari-
ous activities, often in collaboration with PCP and
other health professionals, including immunisations,
health education, parental counselling as well as man-
agement of chronic illnesses and of behavioural and
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developmental problems. Paediatricians in private
practice may deliver vaccinations in their offices.

Overall vaccination rates for most VPD (tetanus,
diphtheria, pertussis, poliomyelitis, hepatitis B
and Haemophilus influenzae type b), but not for mea-
sles, have historically been very high in Italy and this
has resulted in either elimination or a decreased inci-
dence of these diseases. However, since 2013, uptake
has been steadily decreasing and pockets of vaccina-
tion opponents exist in some Regions [2]. In 2017, more
than 5,000 measles cases including four deaths were
reported in Italy, 93% of which occurred in persons
that were either not vaccinated or vaccinated with only
one dose of measles-containing vaccine. About 25% of
measles cases occurred in children up to 14 years of
age [11,12].

Given the critical role that paediatricians play in pro-
viding information to parents about childhood vacci-
nations, we performed a study to examine vaccination
knowledge, attitudes and practices among paediatri-
cians in Italy, and to identify factors associated with
their feeling sufficiently knowledgeable about vaccina-
tions and VPD to be able to confidently address paren-
tal questions. The survey was part of a wider project
funded by the Ministry of Health, aiming to describe
vaccine refusal in Italy and to prepare ad hoc communi-
cation tools. It was conducted before the introduction
in Italy of a law extending the number of mandatory
vaccinations from four (poliomyelitis, tetanus, diph-
theria and hepatitis B) to 10 (pertussis, Haemophilus
influenza type b vaccine, measles-mumps-rubella and
varicella, in addition to the four already mandatory)
in children up to 16 years of age. Since September
2017, proof of vaccination has been required to attend
kindergarten and nurseries; lack of compliance in
older children does not limit their access to school,
but financial sanctions are applied to parents refusing
vaccination.

Methods

A self-completed electronic survey, developed with
the SurveyMonkey internet platform (San Mateo,
California, United States (US)), was conducted from
February to March 2016 among Italian paediatric spe-
cialists registered with any of the five main scientific
paediatric societies in Italy. About 10,000 of the ca
13,000 paediatricians in Italy are members of the larg-
est of the five paediatric societies and ca 90% of the ca
7,700 PCP are members of the second largest society. A
third society has 1,400 members, and we are not aware
of the total number of members of the two remaining
societies. Paediatricians may be members of more than
one scientific society.

A two-step procedure was used to enrol paediatricians
in the study. Firstly, we contacted the five paediatric
societies and asked them to send an email to all their
registered members to explain the aims of the survey
and ask them whether they were willing to participate.



FIGURE 2

Paediatricians’ responses to the question ‘How much do/have the following six training tools influence/influenced your

knowledge on vaccine-preventable diseases?’, Italy, 2016 (n = 903)
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Percentage

Formal university Published scientific Training courses/ Institutional websites Non-institutional Exchanges with
training (N=854) literature (n=860) conferences (n=866) (n=834) websites (n=773) colleagues (n=849)
mm Very strongly 17.9 27.8 40.2 19.2 3.6 19.9
mm Strongly 36.5 58.3 49.2 43.1 12.7 47.5
m No opinion 16.0 9.3 7.3 21.8 22.9 20.0
= Very little 21.6 4.5 3.0 11.9 29.0 10.5
HEE Not at all 8.0 0.1 0.4 4.1 31.8 2.1

We then sent a link to the electronic questionnaire
to those paediatricians who expressed an interest in
participating. The survey was completely anonymous
and did not collect personal identifiers nor sensitive
data; it therefore did not require approval by an Ethics
Committee.

Questionnaire

We developed the questionnaire after reviewing the lit-
erature and also used or adapted some questions used
in previous studies on this topic [13-15]. The question-
naire consisted of two sections (Supplement). The first
section contained 20, mostly closed-ended questions,
to collect information about paediatricians’ (i) knowl-
edge regarding vaccine effectiveness and true and
false contraindications (questions 15-16), (ii) percep-
tions regarding frequency and severity of VPD, vaccine
safety, parents’ level of concern about vaccination and
their reasons for refusing vaccinations for their child
(questions 7-8, 13—14, 17), (iii) beliefs and attitudes
towards vaccinations (questions 18—19) and (iv) profes-
sional experience and practice regarding vaccinations
(questions 1-6, 9—12, 20). To assess paediatricians’
beliefs and attitudes towards vaccinations, they were
asked to rate their level of agreement with each of 19
statements according to a five-point Likert scale (com-
pletely disagree, partially disagree, no opinion, partially
agree, completely agree). To evaluate their knowledge
regarding vaccine contraindications, they were asked
to classify 11 clinical conditions or situations as false
contraindications, temporary contraindications or per-
manent contraindications to administering hexavalent

vaccine (containing diphtheria, tetanus, acellular per-
tussis, poliomyelitis, Haemophilus influenzae type b
and hepatitis B components).

In the second section, made up of 16 questions (ques-
tions 21-36), paediatricians were asked to provide
demographic information, information regarding their
training, and type and years of practice. We also asked
participants whether they considered themselves suffi-
ciently knowledgeable about vaccines and VPD (includ-
ing incidence, complications, contraindications and
vaccine benefits and risks) to be able to confidently
address parental questions, and if not, for which of
eight topics (listed in the questionnaire) they would
like to receive further training and in which order of pri-
ority (1 lowest priority to 8 highest priority). We then
calculated an average score for each topic. The ques-
tionnaire was pilot-tested for clarity, length and ease of
administration among 15 paediatricians in two Italian
Regions (Piemonte and Emilia-Romagna).

Statistical analysis

We show questionnaire responses as absolute fre-
quencies and percentages (categorical variables) and
as means with standard deviation (continuous vari-
ables). Paediatricians’ demographic and professional
characteristics are described.

The association between the outcome ‘feeling knowl-
edgeable about vaccinations’ and other variables was
evaluated using the chi-squared test or Fisher’s exact
test when appropriate. All variables describing the
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TABLE 2

Paediatricians’ responses to the question ‘Your patient is scheduled to receive the second dose of hexavalent vaccine?’; which
of the following conditions do you consider to be a contraindication?’, Italy, 2016 (n = 892)

False contraindication

Condition

Permanent
contraindication

Temporary

contraindication Ronsdkow

n

n % % %

?everg allergic react‘ion to a previous dose, 26 3.0 133 15.2 693 79.1 24 2.7 876
including anaphylaxis

Fever following a previous dose 831 94.6 38 4.3 7 0.8 2 0.2 878
Acute severe gastroenteritis 431 49.2 437 49.9 6 0.7 2 0.2 876
Otitis media, without fever 553 63.2 319 36.5 1 0.1 2 0.2 875
;aerptﬁzsf}gs\tlzr&i(:]feag(\)/:;se reaction following a 717 82.2 62 2a 40 4.6 53| 6. 872
Acute upper airway infection, without fever 629 72.0 236 27.0 8 0.9 1 0.1 874
History of pertussis 636 73.1 192 22.1 21 2.4 21 2.4 870
Diagnosis of epilepsy, well controlled 790 90.4 52 5.9 13 1.5 19 2.2 874
Fever 38-40°C and moderate illness 67 7.7 796 91.0 10 1.1 2 0.2 875
Fever>40°C and severe illness 30 3.4 811 92.0 37 4.2 4 0.5 882
Congenital immunodeficiency 251 28.7 64 7.3 460 52.6 99 | 11.3 874

Correct responses are indicated in bold. Denominators differ for each contraindication as not all paediatricians responded to all

contraindications.

2 Diphtheria, tetanus, acellular pertussis, poliomyelitis, Haemophilus influenzae type b, hepatitis B.

demographic and professional characteristics of paedi-
atricians and potentially associated with the outcome
(p<o.20 in bivariate analysis) were considered for pos-
sible inclusion into the multivariable model. These
included: sex, age, practice location, type of paediat-
ric practice, vaccine courses or conferences attended
in the previous 5 years, vaccinology training, country
where medical degree was obtained, years since medi-
cal degree, years since specialty certification, years
of activity as a paediatrician, whether the paediatri-
cian directly administers vaccines, degree of influence
of each of various sources of information or training
opportunities on their knowledge of VPD and whether
the responding paediatrician implemented any vacci-
nation initiatives in the previous year to promote vac-
cine uptake among their patients. Adjusted odds ratios
(OR) and their corresponding 95% confidence intervals
(C1) were calculated for each variable.

We then determined the final model using a backward
selection process according to the likelihood ratio
test for goodness-of-fit. All statistical analysis were
performed using STATA software version 11.2 (Stata
Corporation, College Station, Texas, US).

Results

Characteristics of participating paediatricians

The questionnaire was sent to 1,256 paediatricians, of
whom 903 (71.9%) returned it with responses and were
included in the study. Table 1 summarises their main
demographic and professional characteristics: 65.6%
(581/885) were 55 years or older (mean age: 56 years),
65.1% (574/882) were women, 78.7% (686/872) had
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completed postgraduate medical training more than
20 years ago and 71.5% (629/880) were PCP. Practice
locations of the responding paediatricians were
distributed throughout all 21 Regions of Italy; inside
each Region, 91% of the provinces were represented
(median: five paediatricians per province; range: 1-73)
(Figure 1).

Training and knowledge

Two thirds of paediatricians (570/862) felt sufficiently
knowledgeable about vaccinations and VPD to be
able to confidently discuss them with parents. When
asked to indicate how much each of six possible train-
ing tools/settings influenced their knowledge of vac-
cines and VPD, 30% (252/854) reported that they had
received either very little or no formal training in vac-
cinology during their university studies. Participation
in immunisation conferences and courses played an
important role for most paediatricians (Figure 2).

Eighty-one per cent of paediatricians (705/870)
reported having attended conferences or courses in
the previous five years, of whom 42.7% (301/705)
completed four or more training courses. The five
main topics for which paediatricians who do not feel
knowledgeable about vaccinations would like to obtain
additional training in were, in order of priority, safety
of vaccines (priority score: 5.25), how to respond to
parental concerns (4.97), VPD epidemiology and com-
plications (4.84), vaccine contraindications (4.74) and
vaccine efficacy (4.70). Only 5.4% of paediatricians
(48/892) correctly identified all 11 true and false con-
traindications to hexavalent vaccine (diphtheria, teta-
nus, acellular pertussis, poliomyelitis, Haemophilus




TABLE 3

Paediatricians’ attitudes towards vaccination, Italy, 2016 (n = 903)

. . Completely Partially Partially Completely

Questionnaire statements disagree disagree Unsure agree agree
n % il % n % %

Vaccines weaken or overload the immune system 808 91.5 35 4.0 8 0.9 21 2.4 11 1.2 883
It is better for children to develop natural immunity by o 80.2 102 | 126 | 11| 1.2 6 1 1 882
getting sick rather than to get a vaccine 707 : : : 49 5 3 5
Healthy children do not need to be vaccinated 835 94.7 22 2.5 2 | 0.2 7 0.8 16 1.8 882
Conditions such as autism and multiple sclerosis may
be caused by vaccines 804 91.0 39 4.4 |15 | 1.7 8 0.9 18 2.0 884
Allergies are on the rise because of vaccinations 743 84.3 47 5.3 36 | 4.1 30 3.4 25 2.8 881
| am afraid that one of my patients may develop a
severe adverse reaction following vaccination 550 62.6 162 | 18.4 |39 | 4.4 99 13 29 33 879
Children receive too many vaccines 696 79.1 64 7.3 14 | 1.6 73 8.3 33 3.8 880
Vaccine policy is influenced by financial profits of
pharmaceutical companies 394 44-8 190 | 21.6 | 88| 10.0 | 174 | 19.8 33 3-8 879
Childhood vaccines are given too early 739 84.3 42 4.8 | 21| 2.4 40 4.6 35 4.0 877
The frequency of adverse reactions to vaccines is
underestimated 446 51.2 185 21.2 (78 | 9.0 | 116 | 13.3 46 5.3 871
In the US, paediatricians are increasingly rejecting
patients whose parents refuse vaccinations. | agree 236 26.8 154 17.5 |54 | 6.1 | 199 | 22.6 | 236 26.8 879
with this attitude.
Vaccination is cost-effective 128 14.8 46 5.3 73 | 8.4 | 122 | 14.1 496 57.3 865
| am favourable to reintroducing mandatory school
immunisation requirements 91 103 77 87 | 42| 4.8 | 161 | 18.2 512 58.0 883
Vaccine information provided by health authorities and
scientific societies is reliable 5t 5-8 48 54 |20 23 | 185 | 20,9 | 580 656 884
Vaccines are among the safest and most tested 10 5 I ) 120 | 1 6 6.8 8
medicinal products 9 5 45 5 5 9 37 | 57 5 75
The second dose of MMR is useful 56 6.4 15 1.7 |16 | 1.8 63 7.2 727 82.9 877
When children get vaccinated, the whole community

. 35 4.0 2 0.2 2 0.2 14 1.6 829 94.0 882
benefits
If we stop vaccinating. many diseases that have become
rare may re-emerge 2 0.2 11 1.3 4 0.5 22 2.5 838 95.6 877
Vaccines are important for my patients’ health 5 0.6 3 0.3 1| 01 9 1.0 867 98.0 885

MMR: measles-mumps-rubella vaccine; US: United States.

Denominators differ for each characteristic as not all paediatricians responded to all questions.

influenzae type b, hepatitis B) listed in Table 2; 44.2%
(394/892) correctly classified at least nine of 11 con-
traindications, 91.5% (816/892) at least six, and 8.5%
(76/892) less than six.

Most paediatricians considered vaccines to be effective
or very effective, with a range from 83.5% (738/884)
for the human papillomavirus (HPV) vaccine to 99.6%
(887/891) for the diphtheria-tetanus-acellular pertussis
vaccine.

Beliefs, attitudes and perceptions

In general, 95.3% (843/885) of paediatricians reported
being completely favourable to vaccinations, 3.8%
(34/885) were moderately favourable, 0.8% (7/885)
had a neutral attitude and one paediatrician (0.1%)
was completely against vaccinations. Fifty-eight per
cent (512/883) reported being favourable to schools
requiring pupils to be vaccinated.

When asked to rate their level of agreement with 19
statements about vaccine safety and effectiveness
(Table 3), we would have expected the paediatricians
to be in complete disagreement with vaccine-critical
statements and in complete agreement with posi-
tive statements. However, only 8.9% (80/903) fully
responded in that way. For example, a proportion of
paediatricians either agreed (completely or partially) or
only partially disagreed with the negative statements
that “Children receive too many vaccines”, “It is better
for children to develop natural immunity rather than to
get a vaccine”, “Healthy children do not need to be vac-
cinated” and “Conditions such as autism and multiple
sclerosis may be caused by vaccines” (Table 3). On the
other hand, only about two thirds completely agreed
with either of the positive statements “Vaccines are
among the safest and most tested medicinal products”
and “Vaccine information provided by health authori-
ties and scientific societies is reliable”.

www.eurosurveillance.org



TABLE 4A

Factors associated with feeling knowledgeable about vaccinations, multivariable logistic regression model, Italy, 2016

(n =903)

Variables Crude OR 95% Cl Adjusted OR 95% Cl

Sex

Female 1 Ref 1 Ref
Male 2.23 1.63-3.07 1.62 1.10-2.38
Age (years)

35-54 1 Ref 1 Ref
>54 3.02 2.25-4.06 2.15 1.49-3.12
Country where medical degree was obtained

Foreign 1 Ref N

Italy 0.82 0.21-3.20

Practice location

Medium-sized city 1 Ref

Large city 1.39 0.93-2.09 NI

Small city/town 1.14 0.83-1.57

Type of paediatric practice

Other 1 Ref 1 Ref
Primary care 1.44 1.06-1.97 0.61 0.40-0.95
Vaccine courses or conferences in previous 5 years

No 1 Ref 1 Ref
Yes 3.00 2.12-4.25 2.16 1.34-3.49
Vaccinology training

No 1 Ref

Yes 1.31 0.96-1.77 N

Years since specialty certification

0-5 1 Ref

6-15 1.62 0.81-3.24 N

16-23 3.10 1.63-5.89

> 23 5.29 3.03-9.22

Years since medical degree

0-5 1 Ref

6-10 0.18 0.02-2.19 I

11-20 0.36 0.03-4.10

’20 1.25 0.11-1.38

Years of activity as a paediatrician

<1 1 Ref

1-5 1.61 0.46-5.64 I

6-10 2.31 0.65-8.24

»10 7.23 2.30-22.67

Cl: confidence interval; NI: not included in the final model; OR: odds ratio; Ref: reference value.

Most paediatricians (837/899; 93.1%) perceived that,
in the previous 2 years, parents had become increas-
ingly worried about vaccinations. Vaccine safety con-
cerns were perceived by most paediatricians (595/899;
66.2%) as the single most important reason for which
parents refuse to vaccinate their child.

Practice

Ninety-nine per cent of paediatricians (891/900) rec-
ommend that parents follow the national immunisation
schedule, 0.3% (3/900) recommend only compulsory
vaccinations and 0.2% (2/900) recommend parents
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not to vaccinate against any VPD. Four paediatricians
(0.5%) responded that they have a neutral attitude and
do not express their opinion regarding vaccinations to
parents.

Overall, 89.9% (808/899) reported frequently discuss-
ing with parents about the importance of vaccination,
7.8% (70/899) did so occasionally, 1.9% (17/899) only
if parents brought up the topic and 0.4% (4/899) never.
Older paediatricians seemed to be more willing to dis-
cuss vaccinations with parents than their younger col-
leagues: 94.5% (549/581) of those 55 years and older



TABLE 4B

Factors associated with feeling knowledgeable about vaccinations, multivariable logistic regression model, Italy, 2016

(n =903)

Variables Crude OR 95% Cl Adjusted OR 95% Cl
Degree of influence of formal university training

Low 1 Ref

High 0.81 0.59-1.13 N

Degree of influence of the scientific literature

Low 1 Ref 1 Ref
High 2.11 1.12-4.01 1.97 0.96-4.04
Degree of influence of conference participation

Low 1 Ref 1 Ref
High 3.82 1.74-8.40 3.07 1.21-7.79
Degree of influence of institutional websites

Low 1 Ref

High 1.04 0.70-1.56 NI

Degree of influence of non-institutional websites

Low 1 Ref

High 1.33 0.87-2.04 NI

Degree of influence of discussions with other colleagues

Low 1 Ref

High 1.58 1.03-2.41 N
Administers vaccines

No 1 Ref

Occasionally 3.60 2.10-6.17 NI

Regularly 1.57 1.14-2.14

Implemented vaccination initiatives

No 1 Ref 1 Ref
Yes 2.34 1.72-3.18 2.27 1.54-3.33

Cl: confidence interval; NI: not included in the final model; OR: odds ratio;

reported using every available opportunity to discuss
vaccinations, vs 81.3% (247/304) of younger paediatri-
cians (p < 0.001).

When faced with parents who refuse to vaccinate their
child against one or more diseases, 97.8% (861/880) of
paediatricians stated that they try to change parents’
minds by providing information about vaccines and
risks of diseases. The remaining respondents either
do not interfere or support parents’ decisions. Instead,
when faced with parents who want to delay vaccina-
tions, only 90.1% (790/877) of paediatricians stated
that they try to change their minds; no significant dif-
ferences were found by age, sex, location or type of
practice (data not shown).

Only 66.5% (584/878) of paediatricians verify sys-
tematically that their patients are up to date with the
national immunisation schedule, 28.6% (251/878)
verify frequently, 4.7% (41/878) occasionally and
0.2% (2/878) never. No differences by sex were iden-
tified. Paediatriciansss years and older verify their
patients’ vaccination status more frequently than their
younger colleagues aged 35-54 years (71.9% Vs 56.3%;
p<0.001). A higher proportion of PCP systematically

Ref: reference value.

verify that their patients are up to date with immunisa-
tions, compared with other paediatricians (72.4% and
50.4% respectively; p<o.001). Also, a higher propor-
tion of those who have participated in training courses
or conferences within the previous five years verify
immunisation status of their patients systematically or
frequently, compared with those who have not (96.6%
vSs 88.5%; p<0.001).

Most paediatricians (651/901; 72.3%) reported having
implemented vaccination promotion activities in the
previous year, including putting posters and informa-
tion materials in their waiting rooms (491/901; 54.5%),
sending reminders by post or phone (50/901; 5.6%),
organising meetings with parents or groups of parents
(110/901; 12.2%), sending or giving written information
materials to parents (39/901; 4.3%), and recommend-
ing websites with reliable vaccine information.

Factors associated with feeling knowledgeable
about vaccinations and vaccine-preventable
diseases

The percentage of paediatricians who reported feeling
knowledgeable about vaccinations and VPD was sig-
nificantly greater among paediatricians 55 years and
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older compared with younger paediatricians (74.7%
VS 49.5%; p<0.001), increasing proportionally with
the number of years since specialty certification, from
33.9% (21/62) among those who completed their train-
ing a maximum of 5 years previously to 73.0% (436/597)
among those who completed their training at least 24
years ago (p<o.001). No differences were found with
respect to practice location (large city vs medium-sized
city vs small town, defined in Table 1). Most paediatri-
cians (494/567; 87.1%) who felt knowledgeable about
vaccinations had attended training courses in the pre-
vious 5 years, compared with only 69.3% (203/293) of
those who did not feel knowledgeable (p<o0.001).

Table 4 shows the results of the univariate and
multivariable logistic regression model of the factors
associated with feeling more or less knowledgeable
about vaccinations and VPD. In multivariable analy-
sis, male paediatricians, paediatricians 55 years or
older, those who had participated in training courses
in the previous 5 years, those who reported that tak-
ing courses and reading the scientific literature had
contributed moderately or a great deal to their vacci-
nology knowledge and those who had implemented
vaccination promotion activities, felt more knowledge-
able about vaccinations compared with other paedia-
tricians. Contrary to what was initially observed in the
univariate analysis, PCP felt less knowledgeable than
hospital and community paediatricians.

Discussion

A large number of paediatricians participated in our
study and their demographic and professional char-
acteristics (mean age, male to female ratio, years in
practice) closely matched those reported in the latest
Statistical report of the Italian National Health Service
which describes the characteristics of healthcare pro-
viders practicing in Italy by specialty [16]. In addition,
the number of participating paediatricians per 100,000
paediatric population was evenly distributed through-
out Italy’s 21 Regions. The study sample was therefore
representative of the paediatric specialist population
in Italy. The PCP who participated in the study repre-
sented 8.2% of all PCP in Italy (n=7,705).

The most important finding of this study is that the
vast majority of Italian paediatricians are favourable to
vaccination and believe that children should receive all
vaccines in the childhood immunisation schedule. This
is in agreement with the findings of another European
study that examined in 2015 the attitudes of Swiss
physicians and pharmacists (including 431 paediatri-
cians) towards immunisation and found that most pae-
diatricians were in agreement with the Swiss universal
immunisation schedule [10]. As recommended by some
authors, the finding that the paediatric medical com-
munity is vastly favourable to vaccinations should
be communicated to parents whenever possible as
this can be an important pro-vaccine message that
may increase public support for vaccination [17,18].
Interestingly, more than half of the paediatricians in
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our study, which we conducted before the introduc-
tion of the new Italian mandatory vaccination law, also
reported being favourable to schools requiring pupils
to be vaccinated.

Although most paediatricians were favourable to vac-
cinations in general, our study identified some gaps
between their overall positive attitudes towards vac-
cination and their knowledge, beliefs and practices. A
considerable proportion (one third) of our sample did
not feel sufficiently informed about vaccines and VPD
and about how to address parental concerns. Some
paediatricians were found to have a falsely low per-
ception of disease risk. In addition, we found that a
relevant number held false beliefs about vaccines and
expressed concerns about the safety or usefulness of
vaccines. About one third reported that they did not
completely trust vaccine information given by health
authorities and scientific societies. These results add
to similar studies conducted among healthcare work-
ers in Europe indicating that vaccine hesitancy exists
not only in the general population but also, to some
extent, in HCW [7,19,20]. In particular, a qualitative
study in four European countries published in 2016
reported an overall positive attitude towards vacci-
nation among HCW but also vaccine safety concerns,
questions about the need for vaccines and/or mis-
trust especially of pharmaceutical companies [7]. Two
studies examined vaccination-related behaviours and
perceptions of French general practitioners (GPs) and
found a moderate prevalence of vaccine hesitancy
[19,20]. Some doubts about vaccine risks were found
to exist also among physicians (in this case GPs) with
no or slight vaccine hesitancy, most of whom are very
favourable toward vaccination in general [20].

In terms of knowledge, our study identified some
knowledge gaps regarding true and false contraindi-
cations to vaccinations. False contraindications are
conditions or circumstances that do not preclude vacci-
nation but are mistakenly considered to be contraindi-
cations. It is essential that paediatricians are aware of
what constitutes true and false contraindications, to be
able to confidently reply to parents’ questions, avoid
adverse reactions following vaccinations and avoid
missing opportunities to administer recommended vac-
cines in a timely manner. In a recent survey conducted
in 2014 among French GPs, 94% of 1,582 respond-
ents reported that they would recommend postponing
hexavalent vaccination (diphtheria, tetanus, pertus-
sis, poliomyelitis, Haemophilus Influenzae type b and
hepatitis B) in a child with a minor febrile illness (false
contraindication); the authors called for clearer and
more consistent guidelines on contraindications to
vaccination [21]. In our study, ageof at leastss years
was an important determinant of feeling knowledgeable
about vaccinations. It is expected that older physicians
feel more knowledgeable than younger paediatricians
since they have acquired experience during their many
years in practice. Younger paediatricians must rely
almost exclusively on what they have learned during



medical and residency training, while formal training
in vaccinology is lacking in many paediatric residency
programmes in ltaly. In fact, two thirds of paediatri-
cians who had completed their residencies 5 years or
less before the survey did not feel sufficiently knowl-
edgeable about vaccinations. Major gaps in the initial
training and continuous medical education of physi-
cians regarding vaccination have also been identified
in other countries in Europe [21]. Vaccinology courses,
including courses in communication, should be part of
the university core curriculum for all future health pro-
fessionals and of compulsory continuing medical edu-
cation requirements for health professionals involved
in vaccinations [22].

In agreement with data from the literature, having par-
ticipated in training courses in the previous 5 years
was another determinant of feeling knowledgeable
about vaccinations [6,9,19]. In a recent review of stud-
ies on vaccine hesitancy among healthcare providers,
knowledge about vaccines and vaccine efficacy and
safety was found to contribute to providers’ confidence
and increase their willingness to recommend vaccina-
tion [6]. Another study conducted in December 2013 to
January 2014 among 218 paediatric providers in Israel
(92% nurses, 8% paediatricians) found that increasing
their knowledge and addressing their concerns about
vaccination improved their adherence to the routine
immunisation programme regarding their own children
[9]. Finally, a study conducted in 2014 among general
practitioners in France showed that physicians recom-
mended vaccines frequently when they felt comfort-
able explaining their benefits and risks to patients or
trusted official sources of information highly [19].

It is interesting to note that in our study, ca 70% of pae-
diatricians who did not feel knowledgeable had in fact
attended training courses. These results suggest that
although vaccination training courses are widespread,
their contents may need to be more focused on vaccine
safety, false contraindications and how to respond to
parents’ concerns.

The interaction between paediatricians and parents is
important in building and maintaining confidence in
the vaccination programme and maintaining high lev-
els of vaccination uptake, and paediatricians should be
more proactive in initiating the conversation about vac-
cines with parents rather than waiting for them to raise
specific questions or concerns. A recent study (2016)
evaluating Italian parents’ attitudes towards vaccina-
tion, found that only 84% of parents had received a
recommendation from their paediatrician to have their
children vaccinated with all vaccines included in the
national vaccination schedule. In the same study, not
having received a recommendation was found to be a
determinant of vaccine hesitancy, confirming the cru-
cial role of PCP in influencing parental choice about
vaccination [2,19,23-25]. According to more than half of
the interviewed parents, information provided by HCW
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should highlight not only vaccination benefits but also
risks.

Our study showed that about one third of paediatricians
do not systematically verify their patients’ vaccination
status. In Italy, PCP but not hospital paediatricians are
expected to verify their patients’ vaccination status
during the periodic health evaluations; however, 28%
of PCP in our survey did not systematically do this. This
is an important system barrier to achieving and main-
taining vaccination uptake: vaccination checks should
become common practice for both primary care and
hospital paediatricians, and children whose vaccina-
tions are not up to date should be referred to the local
vaccination clinic.

Most Italian paediatricians reported having encoun-
tered some type of vaccine refusal in their practices
and the vast majority said they would try to change the
minds of parents’ who refuse vaccinations; however,
they do not seem to consider it equally important to
change parents’ minds about delaying vaccinations.
Delaying vaccinations leaves children susceptible to
preventable diseases for an unjustifiable longer period
of time and should be discouraged. This issue should
be highlighted in vaccination courses.

This survey was self-completed and we cannot exclude
that paediatricians who are sceptical about vaccina-
tions may have decided not to participate in the study.
On the other hand, it is also possible that because the
questionnaire was anonymous, they may have decided
to participate in order to have a chance to express
their opinions. In addition, with behaviours being
self-reported, desirability biases cannot be excluded.
Finally, our results are context-specific and may not be
generalisable to paediatricians in other countries.

Conclusions

The vast majority of Italian paediatricians are favour-
able to vaccination. However, gaps were identified
between their overall positive attitudes and their
knowledge, beliefs and practices. A significant propor-
tion, particularly of younger paediatricians, does not
feel sufficiently knowledgeable about vaccine safety
and how to address parent’s questions. To maintain
high levels of vaccination uptake, paediatricians must
be familiar with risks of VPD, vaccine safety, and
false contraindications, dispel any doubts they them-
selves may have regarding false myths and be able to
effectively communicate information about vaccines
to parents. Our results will be useful when develop-
ing targeted interventions to increase paediatricians’
knowledge about vaccinations and their confidence in
addressing parents’ concerns. There is also a need to
strengthen paediatricians’ trust in the health authori-
ties; this can be achieved through transparent, com-
plete and accurate information and recommendations
about vaccines and VPD and through increased involve-
ment of paediatricians in the decision-making process
regarding vaccination strategies. Finally, it is necessary
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to reduce system barriers to achieving and maintain-
ing vaccination uptake, through a uniform approach or
guidance on regularly checking vaccination status and
evidence-based interventions such as reminder/recall
systems.
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