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ABSTRACT
Active immunization in pregnancy is recommended for the influenza and the tetanus, diphtheria, and 
acellular pertussis (Tdap) vaccines. Evidence indicates vaccine effectiveness in preventing influenza- 
related hospitalizations and pertussis in early infancy. We investigate vaccine uptake in pregnant and non- 
pregnant women through a sample of young women and consultant gynecologists, along with the 
potential predisposing and/or enabling factors affecting attitudes to vaccination (knowledge, beliefs, 
barriers). A cross-sectional study was conducted between June and September 2019, with a sample of 251 
women and 14 consultant gynecologists at the Local Health Authority (ASL01) of the Abruzzo Region 
(Italy), using an anonymous, self-report questionnaire survey. Among the participants, 5.6% of women had 
received influenza vaccination, 16.4% had received Tdap during pregnancy and only 1.2% had received 
both vaccines. The assessment of the psychometric attitudinal variables has suggested a more positive 
willingness to receive Tdap than influenza vaccine among women, as the former is considered more 
important for the maternal and neonatal health. Health care workers have reported vaccine safety 
concerns, lack of information, and misconceptions about the need for vaccination as barriers to immuni-
zation in pregnant women. The results of this study will contribute to defining the goals and strategies to 
increase vaccine uptake under the current recommendations, through promoting effective training 
programs for all health care workers involved (gynecologists, obstetricians, public health physicians).
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Introduction

Pregnancy is a remarkable moment for the female body that has 
to adjust to the presence of a new organism. Latent changes 
occur, such as a maternal immune system modulation that is 
necessary to tolerate the coexistence of two semi-allogeneic 
individuals, mediated by female hormones. High levels of estra-
diol induce Th2 responses and humoral (antibody-mediated) 
immunity, whereas progesterone is able to shift the Th1/Th2 
balance toward the Th2 response.1,2 Such shift allows the mater-
nal-fetal tolerance during pregnancy but, at the same time, the 
suppression of cell-mediated immunity may contribute to higher 
susceptibility to infections, with increased severity of certain 
infectious diseases during pregnancy.3,4 Thus, pregnant 
women, infants, older people, and subjects with chronic health 
conditions are at increased risk for severe illness from infection. 
Active immunization in pregnancy for some vaccines is not 
currently recommended (MMR, IPV) or should be used with 
caution (HBV, HPV); conversely, it is recommended for the 
seasonal influenza and Tdap (tetanus-diphtheria-acellular per-
tussis) vaccines because, due to their composition, they are safe 
and effective in preventing specific infectious diseases and com-
plications in the maternal and fetal health. Influenza in preg-
nancy may cause acute cardiopulmonary hospitalizations,5,6 and 
it increases the risk of stillbirth, neonatal death, preterm birth, 
low birth weight,5,7–9 and congenital cardiopathy.10

During the 2018–2019 influenza season, 812 serious cases 
were reported in Italy, of which 8 (1%) pregnant women were 
admitted to intensive care units.11 Studies demonstrated the 
effectiveness of maternal influenza vaccination in preventing 
influenza-associated hospitalizations of infants by 81%, and the 
risk of infant influenza by 61% in their first 6 months12 with 
a reduction of pneumonia cases.13

Efficacy of maternal influenza immunization is confirmed by 
antibodies titers in pregnant women, which demonstrate no 
diminution of immunogenicity and the maintenance of immune 
memory response.14–16 Furthermore, several studies in the litera-
ture found no increased risk for congenital abnormalities nor 
other adverse events for the fetus.17,18

Pertussis, infectious and contagious diseases caused by 
Bordetella pertussis, may affect any age group. However, the 
disease is most dangerous in infants below 1 year of age, and in 
particular those under 3 months. Pneumonia, bronchiolitis, 
otitis, respiratory failure, apnea may occur in the infant.19 In 
2017, 42,242 cases of pertussis were reported in Europe. The 
most affected age group was children aged less than 1 year, of 
which 70% were below 6 months of age. In the same year, 964 
cases were reported in Italy.20 The Italian epidemiological data 
on pertussis are recognized to be under-diagnosed and under- 
reported, indeed the surveys conducted by the Italian National 
Health Institute (Istituto Superiore di Sanità) show higher 
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incidence rates of the B. pertussis among adults (20–29 y and 
>60 y) than in the pediatric population. Conversely, an analysis 
of the hospitalizations over the period 2002–2016 showed that 
63.39% of the pertussis cases were registered among children 
aged less than 1 year.21 Vaccination against pertussis in pedia-
tric patients starts at 3 months, according to the National 
Immunization Prevention Plan (PNPV).22 Thus, infants in 
the first weeks of life are most vulnerable to B.pertussis infec-
tion and complications. Vaccination in the third trimester of 
pregnancy, along with the natural postnatal transmission of 
passive immunity, is an effective strategy to reduce any risk. 
Moreover, fathers and other household contacts are frequently 
identified as the main source of infection among infants,23 

therefore Tdap vaccination is recommended also to all those 
who will be in close contact with the infant (‘cocoon strategy’). 
Safety of Tdap vaccination, both for the mother and the infant, 
is well documented24–26 as well as the absence of any inter-
ference between passive immunization (maternal antibodies) 
and efficacy of active immunoprophylaxis in infants.25

In Italy, influenza vaccination is recommended at the begin-
ning of the winter season for all women in the second and third 
trimesters of pregnancy, under the Circular of 21/11/2018 
issued by the Italian Ministry of Health concerning the 
“Immunizations recommended for women of reproductive age 
and in pregnancy” (ITALIAN MINISTRY OF HEALTH).27 On 
the other hand, the Tdap vaccine is recommended between 27 
and 36 weeks of gestation, preferably at week 28, when the 
transfer of maternal protective immunoglobulin antibodies to 
the fetus is more likely to occur. Despite the law provisions and 
the public awareness campaigns by the local health authorities, 
vaccination coverages in pregnant women remain below the 
recommended levels for influenza in Europe,28,29 as well as for 
Tdap in Europe (20) and USA.30

The study aim is to describe the active immunization in 
pregnancy and the potential predisposing and/or enabling 
factors. In particular: 1) to assess the percentage of vaccinated 
women or willing to receive the influenza and Tdap vaccines 
during pregnancy; 2) to identify the level of knowledge about 
vaccination and the attitudinal variables influencing compli-
ance with institutional recommendations (i.e., the National 
Immunization Prevention Plan) both among the target 
women and the consultant physicians (gynecologists). The 
findings of this study will allow the definition of the goals 
and strategies to promote and improve vaccine uptake under 
the current recommendations, starting from extensive training 
programs for all the health care workers involved (gynecolo-
gists, obstetricians, public health doctors).

Materials and methods

Between June–September 2019, a cross-sectional survey was 
conducted on a sample of 300 women attending the immuni-
zation department at the Local Health Authority ASL01 in the 
Abruzzo Region (Italy). Eligibility criteria included: mothers of 
children with age lower than 1 year and/or no more than 
27 weeks pregnant women, able to read and write Italian. 
A questionnaire, already used in related studies,31 was firstly 
adapted into the Italian language, divided into three sections 
(eliciting general data, knowledge, and attitudes about seasonal 

influenza vaccination, knowledge and attitudes about Tdap 
vaccination). It was administered in writing and self-filled in 
by interview. Women were approached and screened for elig-
ibility by trained health care workers. Signed informed consent 
was obtained from all eligible women interested in participat-
ing. Questionnaires were self-reported and anonymous. From 
literature data, the prevalence of women who underwent influ-
enza vaccination during pregnancy was variable from none to 
a value next to 10%.10,32–34 On the basis of these values, it was 
estimated that already with a sample size of 85 women inter-
viewed, a study power greater than 80.0% would be reached 
(with an alpha error of 0.05), and with a sample of 100 women 
a power of more than 90.0%. Therefore, the minimum sample 
size is estimated to be between 85 and 100 women.

In the same period, 30 consultant gynecologists working in 
the same Local Health Authority (ASL 01) were recruited and 
administered an adapted questionnaire with the same format, 
items, and method of administration. The questionnaire 
included multiple-choice closed-ended questions, open-ended 
questions with short responses, and 1- to 4-point Likert-type 
scales (1 = “strongly disagree”, 4 = “strongly agree”) for the 
psychometric assessment of the attitudinal variables.

The software STATA/SE 14.2 was used to perform all data 
analyses. The frequency for the categorical variable was mea-
sured and tests were conducted to analyze the statistical sig-
nificance of the difference between groups (difference of 
proportions test) and to determine the association with corre-
lates, for example, occupational status (Chi-squared test, 
Fisher’s Exact Test) and between the vaccination status against 
the two preventable infectious diseases in the same woman 
(McNemar’s test for paired data). Measures of central tendency 
and of variability were used for the Likert scale points treated as 
ordinals (arithmetic mean, standard deviation, min–max inter-
val variability). The statistical significance of the differences 
was assessed using the Wilcoxon non-parametric test for 
paired data, by comparing different psychometric variables 
assessed in the form of interval scale on the same woman.

Results

Overall, 83.7% (251 out of 300) of the questionnaires adminis-
tered to the women and 46.7% (14 out of 30) of those adminis-
tered to the gynecologists were returned and considered usable 
for the study.

The sample consisted of 87.7% women of Italian nationality 
(220 out of 251), 72.5% (182) were aged older than 31, and 
93.6% (235) had a medium-high level of education. The per-
centage of women employed was 61.4% (154), in particular, 
9.2% (23) worked in the health care With regard to the family 
status, 56.6% (142) were married, 47.8% (120) had no prior 
births, 38.2% (96) had only one child, and 12.74% (32) had 
more than one child (Table 1).

Separately for influenza and Tdap, we calculated the pro-
portions of women that never received vaccination in their life 
(tagged “Never vaccinated”) and of women that received the 
vaccination but not during the current or previous pregnancy 
(tagged “Vaccinated Not in the pregnancy”). Moreover, in 
women that received the two vaccinations during pregnancy, 
we distinguished these three conditions: “Vaccinated ‘only’ 
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against Influenza”, “Vaccinated ‘only’ Tdap” and “Vaccinated 
against Influenza ‘and’ Tdap”.

Among the women surveyed, 81.3% (204 out of 251) 
reported never being vaccinated against influenza, and 5.6% 
(14) reported being vaccinated during current or previous 
pregnancy (Figure 1). In the sub-sample of the women working 
in health care only 8.7% received the annual influenza vaccine 
and none reported being vaccinated during pregnancy.

Women who reported having influenza during their preg-
nancy accounted for 10.4% (26) (2 cases had influenza despite 
vaccination in pregnancy). This percentage is higher among 
health care workers, at 17.9% (4 out of 23), though the result is 
not statistically significant (p = .2749).

Among the whole sample, 62.5% (157) never received the 
Tdap vaccine (34.8% of health care workers, 8 out of 23), 

whereas 16.4% (41) were vaccinated during pregnancy (13.0% 
of health care workers, 3 out of 23) (Figure 1), and 32.3% (81) 
reported lack of knowledge and awareness of vaccination (8.7% 
of health care workers, 2 out of 23).

Only 1.2% of the sample (3 out of 251) reported receiving 
both vaccines during pregnancy (Figure 1). The McNemar’s 
test showed that there is no association between being vacci-
nated against seasonal influenza and the Tdap because the 
statistical significance excludes the homogeneity of the distri-
bution of paired data (McNemar’s test = 14.88, p < .001).

Table 2 reports the frequency of the possible reasons for not 
being vaccinated and the statistical significance of the differ-
ences between the responses regarding influenza and Tdap 
vaccines. The most commonly reported reason for not receiv-
ing vaccination was “lack of knowledge regarding the possibility 
of receiving vaccination” for both vaccines, with higher values 
for the Tdap (48.9%) vs the influenza vaccine (69.5%, p < .001). 
Other most cited reasons, with increased frequency for influ-
enza vaccine vs Tdap, were the belief that vaccination “is not 
necessary” (28.3% vs 10.5%, p < .001); “no time” (8.0% vs 2.9%, 
p < .05); and “concerns about vaccination safety” (5.1% vs 2.4%, 
p = .1378). ‘Cost’ was never reported as a barrier to receiving 
both vaccines.

A stratified analysis to assess barriers to vaccination by 
the occupation of young women interviewed (Table 3) 
highlighted significant differences between health care 
workers and women working in other fields. The ‘no time’ 
reason for not receiving influenza vaccine is more fre-
quently reported by health care workers (21.7% vs 6.1%, 
p < .01) vs the Tdap (10.0% vs 2.1%, p < .05) vaccine. The 
‘I did not know about the possibility of receiving vaccination’ 
reason for the Tdap vaccine is less frequently cited by 
health care workers, although it is nearly close to half of 
this stratum (45.0% vs 71.6%, p < .05). There are no 
significant differences in the barriers to accepting vaccina-
tion, in particular the opinion that ‘vaccination is not 
necessary’ is reported both for seasonal influenza (34.8% 
of health care workers vs 27.6% of other professions, 
p = .4648) and Tdap (15.0% vs 10.0%, p = .4874).

Table 1. Socio-demographic characteristics of the women surveyed.

Characteristics
No. 

(total 251) %

Age (years) 
<30 
31–35 
>35 
Unknown

67 
85 
97 
2

26.7% 
33.9% 
38.6% 
0.8%

Nationality 
Italian 
Foreign

220 
31

87.7% 
12.3%

Level of education 
Low 
Medium 
High

16 
116 
119

6.4% 
46.2% 
47.4%

Occupation 
Employed 
Unemployed 
Health care professional 
Unknown

131 
73 
23 
24

52.2% 
29.1% 
9.2% 
9.5%

Marital status 
Married 
Other 
Unknown

142 
106 

3

56.6% 
42.23% 

1.2%

No. of children 
None 
One 
More than one 
Unknown

120 
96 
32 
3

47.9% 
38.2% 
12.7% 
1.2%

Figure 1. Vaccination status of pregnant women for the seasonal influenza and Tdap vaccines (frequency related to the denominator equal to 251 surveyed women).
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The coverage of vaccines stratified by other potential socio- 
demographic variables (age, level of education, citizenship, mar-
ital status, and prior childbirth) does not show significant asso-
ciations. The percentage of women that reported receiving 
information and educational materials from their gynecologists 
is 14.7% (37) for influenza and 19.5% (49) for Tdap. 
A comparison of the vaccination history with the provision of 
educational materials about vaccination shows that the rates of 
seasonal influenza (24.3% vs 2.3%, p < .001 in the Chi-square 
test) and of Tdap (59.2% vs 5.9%, p < .001) vaccines are statis-
tically higher among women who had obtained information. 
Prevalence ratio for influenza immunization is PR = 10.41 (IC 
95%: 3.69–29.3, p < .001), and prevalence ratio for Tdap is 
PR = 9.96 (I.C. 95%: 5.49–18.1, p < 001) suggesting that vaccina-
tion rates among women who received information are tenfold 
higher than the percentage of uninformed women, in 
a statistically significant way (Figure 2).

The comparison between the psychometric measurements of 
the beliefs on the two recommended vaccines highlights a more 
positive attitude toward the Tdap than the influenza vaccine. The 
mean values of the scores are always higher in the items with 
‘positive’ statements (i.e., 3.18 vs 2.72, for the item ‘I think that 
people should be vaccinated’, p < .001) and lower in those items 
with a ‘negative’ statement (i.e., 2.02 vs 2.25, for the item “I am 
more concerned about the side effects of vaccination for my child 
than about the risks associated with the disease”, p < .001) as 
outlined in Table 4.

More than half of the 14 consultant gynecologists recruited 
for the study were males (57.1%), and two-thirds with an age 
higher than 60 (64.3%). With regard to the influenza vaccine in 
pregnancy, 28.6% reported safety concerns if the vaccine is given 
in the first trimester; however, this percentage is equal to zero 
when the influenza vaccine is given in the following semesters. 

Among the gynecologists, 64.3% recommends vaccination only 
to the women that, at the beginning of the influenza season, are 
in their second or third trimester of pregnancy. Overall, 71.5% 
reported being “concerned o very concerned” about the risk that 
women may get influenza during pregnancy. Gynecologists 
report that the major reasons for not receiving the influenza 
vaccine among pregnant women are concerns about vaccination 
safety and the lack of information on vaccination. With regard 
to the Tdap vaccination in pregnancy, 87.5% of the gynecologists 
recommend vaccination during the third trimester and 85.7% 
report being “little not at all concerned” about vaccination safety. 
On the other hand, 93% of the gynecologists report being “con-
cerned or very concerned” about the risk that the new-born infant 
might contract pertussis during the first 2 months of life. The 
reasons cited for not accepting the Tdap vaccination during 
pregnancy are concerns about vaccination safety, lack of infor-
mation about the possibility of vaccination, and the general 
misperceptions about the necessity of vaccines.

Educational handouts, as an integral part of counseling prac-
tice, are used only by 28% of the gynecologists for influenza and 
by 42.9% for Tdap.

The immunization history of the surveyed gynecologists 
highlights that 42.9% never received the influenza vaccine, 
and 78.6% did not receive it during the last influenza season. 
About 14.3% of the surveyed gynecologists reported having 
influenza during the last influenza season, whereas 85% of the 
gynecologists have not received a booster dose of Tdap in the 
past 10 y.

Discussion

Influenza is an infectious disease that causes annual epidemics 
associated with high morbidity and mortality rates among the 

Table 2. Reasons reported for not receiving influenza and Tdap vaccinations: frequency of adherence to responses and significance level in the test for the 
difference in the proportions.

Influenza 
(total 237)a

Tdap 
(total 210)a Statistical significance

I did not know about the possibility of receiving vaccination 48.9% (116) 69.5% (146) p < .001
I do not think vaccination is necessary 28.3% (67) 10.5% (22) p < .001
No time 8.0% (19) 2.9% (6) p < .05
I doubt vaccination safety 5.1% (12) 2.4% (5) n.s.
I am concerned about vaccination costs 0.0% 0.0% -

aThe column totals are different between the two vaccination questions due to missing data.

Table 3. Reasons reported for not receiving vaccination in pregnant women: frequency of adherence to closed-ended responses stratified by vaccination and profession 
and significance level in the test for the difference in the proportions.

Influenza vaccine Health care workera (total 23) Other professiona (total 228) Statistical significance

I doubt vaccination safety 4.3% (1) 5.1% (12) n.s.
I do not think vaccination is necessary 34.8% (8) 27.6% (63) n.s.
No time 21.7% (5) 6.1% (14) p < .01
I am concerned about vaccination costs 0.0% (0) 0.0% (0) -
I did not know about the possibility of receiving vaccination during pregnancy 34.8% (8) 49.5% (113) ns

Tdap Health care workera (total 20) Other professiona (total 190) Statistical significance

I doubt vaccination safety 0.0% (0) 2.6% (5) n.s.
I do not think vaccination is necessary 15.0% (3) 10.0% (19) n.s.
No time 10.0% (2) 2.1% (4) p < .05
I am concerned about vaccination costs 0.0% (0) 0.0% (0) -
I did not know about the possibility of receiving vaccination during pregnancy 45.0% (9) 71.6% (136) p < .05

n.s. = not statistically significant, the detailed ‘p’ values in the text. 
aThe column totals are different between the two vaccination questions due to missing data.

e1894061-4 M. SCATIGNA ET AL.



principal high-risk groups. Thus, vaccination has a double 
function since it protects both women in pregnancy and the 
infants in their first months of life. Every year, the Italian 
Ministry of Health offers influenza vaccination free of charge 
to all subjects at risk and therefore to pregnant women.

Nonetheless, the present study has found significantly low 
coverage rates for seasonal influenza (5.6%) and Tdap (16.4%) 
vaccines. Only 1.2% of women have received both vaccines. 
The prevalence of influenza vaccination uptake reported in the 
present study is higher than the literature data,17,32,33 lower 
than other data,31,34,35 consistent with the findings reported by 
Descamps.36 Our data (16.4%) about adherence to Tdap vacci-
nation is higher than the rates reported by Agricola37 and lower 
than other findings.35,38 The discrepancy between influenza 
and Tdap uptake rates led us to assess whether influenza 
immunization might be a predictor of accepting Tdap vaccina-
tion and vice versa; however, no association between the two 
vaccinations was identified (McNemar’s test). This finding 
does not align with a previous study conducted by Wales38 

where Tdap vaccine adherence was predictive of influenza 
vaccine acceptance. The immunization history of the women 
surveyed highlights low willingness to receive active immuni-
zation because more than three-quarters of the women (81.3%) 
reported never receiving influenza vaccination and almost two- 
thirds (62.6%) did not remember receiving a Tdap dose. The 
“lack of knowledge” of the recommendations from the Ministry 
of Health and the perceived “lack of necessity” of immunization 
are the two main reasons for low adherence to the two vaccines. 
Concerns about vaccine safety are relatively lower (5.1% for 
influenza and 2.4% for Tdap) than the rates reported in the 
literature.31,32,39 Among the mothers not vaccinated with Tdap 

during their pregnancy, 8.7% believed to be protected by pre-
vious vaccination, a finding also reported by Murthy.35 This 
highlights a lack of knowledge about the decrease in vaccine 
effectiveness over time, also supported by the data collected 
regarding access and exposure to educational messages and 
type of vaccine information sources. Among the women sur-
veyed, a small percentage reported receiving information from 
their gynecologist also through the distribution of handouts 
(14.7% for influenza, 19.5% for Tdap), a finding that is con-
sistent with another study32 In the literature, gynecologists and 
health care workers are reported as the most trusted source of 
information on vaccination for pregnant women.31,32,38,40 This 
is confirmed in our study since the prevalence ratio of women 
vaccinated during pregnancy is tenfold higher than the percen-
tage of women who had received neither advice nor informa-
tion material about vaccinations from their gynecologists 
(p < .001). Thus, the information given by gynecologists and 
health care workers plays a critical role in improving vaccina-
tion coverage. Several studies highlight that the recommenda-
tion is essential to increase awareness of maternal 
immunization32,38 also through informative material.31 

Women reported that, in addition to counseling, educational 
materials on the influenza and Tdap vaccines were provided 
only in 2.8% and 11.1% of cases, respectively. These findings do 
not align with the data collected through the questionnaires 
completed by the gynecologists, who reported using informa-
tion material along with counseling in 28% of cases for the 
influenza vaccine and in 42% of cases for Tdap.

The assessment of the psychometric attitudinal variables 
suggested a more favorable attitude toward the Tdap than the 

Figure 2. Percentage of women that received influenza and Tdap vaccines, stratified based on the information received from health care workers (counseling and 
educational material).

Table 4. Beliefs of pregnant women on influenza and Tdap vaccines. Arithmetic mean of the scores collected by 1- to 4-point Likert-type scales and statistical 
significance of the difference by the Wilcoxon non-parametric test.

Influenza 
(total 250)

Tdap(total 
250)

Statistical 
significance

I think that people should be vaccinated 2.72 3.18 p < .001
It is important to be vaccinated during pregnancy for my safety and security 2.65 2.95 p < .001
It is important to be vaccinated during pregnancy for the safety and security of my child 2.74 3.09 p < .001
I am more concerned about the side effects of vaccination for my child than about the risks associated with the 

disease
2.25 2.02 p < .001
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influenza vaccine among pregnant women because the former 
is considered more important for the maternal and neonatal 
health protection. This finding is confirmed by the analysis of 
the determinants of vaccine hesitancy though the result is not 
statistically significant. In fact, the concerns about the influenza 
vaccine safety are higher than about Tdap (5.1 vs 2.4 p = .1378), 
along with the perception of the influenza vaccine as unneces-
sary (28.3% vs 10.5% p < .001), without significant differences 
between mothers employed in health care sector vs other 
professions.

The different attitudes toward the two recommended vacci-
nations could be explained as misconceptions about the sever-
ity of the illnesses, in the health care personnel too, as found in 
our study and in the literature.39,41 Moreover, their immuniza-
tion history highlights poor adherence to the vaccinations with 
a not negligible finding about the risk of contracting influence, 
higher in health care workers vs other professions though not 
statistically significant (17.4% vs 9.6%, p = .2411).

By analyzing the responses given by the gynecologists, the 
first relevant data is their high median age as two-thirds of them 
are 61 y or older. The assessment of the responses of the gyne-
cologists highlights high awareness of the risks related to influ-
enza during pregnancy, although they recommend being 
vaccinated only from the second trimester. The Italian 
Ministry of Health in fact recommended, solely on precaution-
ary grounds, to be vaccinated against seasonal influenza in 
the second and third trimesters; however, published studies 
have found no indication of adverse events from vaccination in 
the first trimester.18,42,43 For the Tdap vaccination, the majority 
of gynecologists (93%) report being concerned about the risk for 
infants to contract the disease in their first weeks of life; in fact, 
they advise (87.5%) to be vaccinated in the recommended per-
iods, thus showing also trust in vaccine safety. Gynecologists 
reported vaccination safety concerns as the main barrier to 
immunization among pregnant women, followed by lack of 
information and by the misconception of the vaccine as not 
necessary. However, such statements are not consistent with 
the responses given by the women who, for the influenza and 
Tdap vaccines, reported “concerns about vaccine safety” at 5.1% 
and 2.4%, respectively. These data suggest that the recent health 
communication campaigns promoted by the Ministry of Health 
may have had a positive impact in contrasting the spread of 
misinformation in online social media and the internet.

Gynecologists report a lack of accurate information as 
one of the main barriers to immunization. It is paradoxical 
that such a statement is reported by those who should play 
a key role in providing women with the correct recommen-
dations to make informed decisions. This need for informa-
tion is highlighted also by other studies where health care 
workers report a lack of support by communication experts 
and opportunities in their practice.41,44 The distribution of 
handouts contributes to increasing awareness and vaccina-
tion adherence, as highlighted in our study (5.3 times 
higher the chance of being informed among vaccinated 
women). However, few gynecologists use information mate-
rial during their counseling. Thus, training for gynecolo-
gists on communication strategies and the efficacy of 
information material is fundamental.

The data on the immunization history of the gynecologists 
in this study are not very encouraging (42.9% never vaccinated 
against influenza and 85% never against Tdap). The data are in 
line with the literature41,45,46 and highlight a low immunization 
compliance of subjects that should play a pivotal role to influ-
ence vaccination compliance among patients.47 Extensive 
information and training programs on new scientific evidence 
in vaccinations and on communication strategies should be 
provided to maternal healthcare workers, gynecologists, obste-
tricians, primary care physicians, and nurses. Information 
alone may not necessarily be an enabler to vaccination 
among pregnant women. Vaccination visits of parous women 
might be a moment to access educational information and 
their immunization records. The active involvement of physi-
cians, nurses, pharmacists, and all health care professionals in 
promoting and supporting the best practices on vaccine- 
preventable diseases is the main strategy for the success of 
any vaccination awareness campaign.

Our study should be interpreted in light of some limita-
tions. First, the cross-sectional design imposes restraints in 
assessing the efficacy of educational information in influen-
cing vaccination decisions. A second limitation is that our 
sample came from a specific geographic area and this limits 
the generalizability of the results to the Italian population. 
Moreover, one exclusion criterion was having a good level 
of the Italian language, which was necessary for reading 
and understanding the questionnaire, thus leading to the 
exclusion of several women coming from foreign countries. 
The third limitation was that questionnaires were self- 
reported and this could have led to under- or overestima-
tion of some data about the immunization history. 
However, the data collected regarding the prevalence of 
maternal influenza and Tdap vaccines are valuable because 
to date their availability is still limited. The novelty of our 
study is that it conducts a comparative analysis between the 
opinions of gynecologists, the main source of information 
for pregnant women, and the knowledge and practices 
about maternal vaccinations, thus contributing to the 
debate on vaccination in pregnancy.
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