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ABSTRACT

In Italy, no specific recommendation toward maternal pertussis immunization during pregnancy has been
issued. However, vaccination during pregnancy will be likely integrated in the Italian immunization
program in the future. In order to identify barriers to achieving a sufficient vaccination coverage during
pregnancy, we investigated knowledge, attitude and practice toward pertussis vaccination during
pregnancy through a web-based survey. A total of 343 Italian pregnant women (N = 164) and women in
the postpartum period (N = 183) completed the online questionnaire.

More than a half of the study population was uncertain regarding the benefits of the vaccination during
pregnancy. Only 1.7% of women in the postpartum had received the vaccination during pregnancy, and 21% of
pregnant women declared the intention to be vaccinated in pregnancy. Only 34% would accept the vaccination
in the current or in a future pregnancy, if recommended by a physician, and a half would remain uncertain.
Perceiving the vaccine as harmful for the fetus’ development is associated to a decreased willingness to be
vaccinated if recommended by a HCP, both in pregnant women (OR 0.25 p=0.010 95% Cl 0.09-0.72) and in
women in the postpartum period (OR 0.32 p= 0.006 95% Cl 0.15-0.72). Our study suggests that the vaccination
recommendation by physicians might not be sufficient to adequately raise vaccination coverage against
pertussis among ltalian pregnant women. A combination of educational interventions and tailored communi-
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cation campaigns could be implemented to promote maternal immunization.

Introduction

A reemergence of pertussis has been observed in several
countries, due to multiple factors, including waning immu-
nity after primary immunization, limited duration of pro-
tection after acellular booster doses, and increase of
awareness, diagnosis and reporting.'* Newborns are at a
higher risk for pertussis-related complications, hospitaliza-
tion, and death, compared with the other age groups, as the
primary vaccination cycle starts at 6-8 weeks of age and is
completed only a few months later, according to country
schedules.”®

Strategies aimed at maintaining the protection after the pri-
mary immunization include the administration of booster
doses in preschool age, adolescence and adulthood. However,
reaching high immunization coverage in these age groups is
challenging and the acellular pertussis vaccine seems to fail to
prevent colonization and transmission.”

The immunization of mothers and households immediately
after delivery (cocooning strategy) has been recommended to
protect infants who are too young to be immunized.” This
approach, however, seems to achieve high coverage rates in
selected settings only.>*

Since evidence exists that a tetanus-diphtheria-acellular per-
tussis immunization (Tdap) is safe and efficacious in protecting

the newborn when administered during pregnancy,™'' several
countries introduced the immunization of pregnant women,
between the 27" and the 36™ weeks of gestation.”'?'® The
vaccination is recommended in every pregnancy.’®

In Italy, pertussis incidence decreased after the achieve-
ment of a high immunization coverage with acellular vac-
cines in the Nineties, even though regular epidemic cycles
seem to persist.”” Although the Italian immunization pro-
gram does not offer pertussis vaccination during preg-
nancy,”' this strategy will be likely integrated in the Italian
program in the future.

Before the introduction of new vaccination strategies,
knowledge, attitude, and practice of a target population
should be investigated, in order to prevent and overcome
barriers to achieving a high immunization coverage. To this
aim, we conducted a web-based survey among Italian preg-
nant women before the 27th week of gestation (before the
period when immunization in pregnancy is recommended)
and postpartum women within 30 d after the delivery. We
investigated their knowledge, attitude of pregnant women
and practice of postpartum women toward Tdap vaccina-
tion in pregnancy. In particular, we focused on the role of
the physician’s recommendation on the attitude toward
Tdap vaccination in the current or future pregnancy.
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Results

A total of 775 women accessed the survey webpage and
answered the questions regarding the eligibility criteria. A total
of 343 women (44.3%) did not meet the eligibility criteria.

Twelve individuals (1.6%) did not accept the informed con-
sent; of those deemed eligible, 347 (44.8%) completed the web
survey and were included in the analysis. Among the enrolled
participants, 164 (47.3%) were pregnant and 183 (52.7%) were
in the postpartum period.

Sociodemographic characteristics and information regard-
ing health and pregnancy are described in Table 1. Median age
was 34 y. Three quarters of participants were employed and
almost 60% were graduated. Less than a half of the enrolled
population had received a preconception visit; 10% received at
least one vaccination in the 12 months before the pregnancy.
Among them, 16 (4.6% of the total participants) received influ-
enza immunization, 12 (3.5%) a MMR dose and 5 (1.4%) a
Tdap booster dose. The group of pregnant women were slightly
but significantly younger compared to the group of women in
the postpartum period.

We found that 63.6% (N =218) of respondents strongly con-
sidered healthcare professionals as a trustable source of vaccine
information, followed by national Public Health Organizations
and Scientific Societies (40.2%, N = 133).

Regarding knowledge about pertussis risks, nearly 35% of
respondents did not know that infants < 1 y of age represent
the age group with the highest risk of infection.

Regarding knowledge of pertussis vaccination during preg-
nancy, more than a half of the study population answered
“undecided” to the specific questions (Fig. 1). Among the
enrolled population, 29% considered the vaccine as harmful for
the fetus” development (Fig. 1A) and almost 18% believed that
the vaccination did not protect the infants against pertussis
during the early months of life (Fig. 1B).

Only 12 (3.5%) respondents received a recommendation by
their HCP to receive pertussis immunization during pregnancy.

In the population of pregnant women, 34 (21%) expressed
their willingness to get vaccinated for pertussis during preg-
nancy. In the postpartum population, 3 (1.7%) had actually
received the pertussis vaccination during pregnancy. Table 2
reports the reasons for not willing to receive the vaccination
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(for pregnant women) and not having received the vaccination
(for women in the postpartum period). The absence of recom-
mendation by a physician was the main reason of the refusal of
the Tdap immunization in pregnancy by postpartum women.
In addition, pregnant women did not intend to be vaccinated
against pertussis during the third trimester due to an absence
of recommendation by a physician. Twenty-three percent were
scared by side effects for the fetus’ development (more fre-
quently among pregnant women). Twelve percent declared to
refuse the vaccination during pregnancy as they refused vacci-
nations in general. Seven participants (2%) was advised against
vaccination by their HCP.

When asking if they would receive pertussis immunization
during the current or a future pregnancy if recommended by a
HCP almost 34% stated the intention to get the vaccine. Almost
48% declared to be uncertain and more than 18% stated that
they would not get the vaccination, even if they had received a
recommendation by a HCP. No significant difference was
detected between both the populations regarding this item.

At the multivariate analysis, we found that perceiving the
vaccine as harmful for the fetus’ development is associated with
a decreased willingness to get vaccinated if recommended by a
HCP in both populations (pregnant women: OR 0.25 p =0.010
95% CI 0.09- 0.72; women in the postpartum period: OR 0.32
p = 0.006 95% CI 0.15- 0.72). Moreover, we found that, among
women in the postpartum period, willingness to get vaccinated
in a future pregnancy was associated with having received a
vaccine booster dose in the 12 months before pregnancy (OR
4.6 p=0.016 95% CI 1.32- 15.98) and with perceiving the vac-
cine as effective in protecting the newborn against pertussis
(OR 3.4 p=0.001 95% CI 1.65- 7.09).

Discussion

Our study shows a very low rate of pertussis vaccination during
pregnancy among women in the postpartum period and a poor
attitude toward pertussis immunization among pregnant women.
A very low proportion of participants had received a recommenda-
tion toward vaccination during pregnancy by their HCP. Only one
third of participants would accept the vaccination if recommended
by their HCP, and almost half would remain uncertain about the

Table 1. Sociodemographic characteristics and information regarding health and pregnancy.

Pregnant women N = 164 Women in the postpartum N = 183 p value Total

Mean age, yrs. (SD) 32.82 (4.65) 34.30 (4.44) 33.60 (4.59)
University Degree, N (%) 95 (57.93) 106 (57.92) 0.201 201 (57.93)
Employed, N (%) 124 (76.54) 136 (74.73) 0.695 260 (75.58)
Parity N (%)

0 73 (44.51) 0 <0.001 73 (21.04)
1 72 (43.90) 108 (59.02) 180 (51.87)
2 13 (7.93) 61 (33.33) 74 (21.33)
3 4 (2.44) 13 (7.10) 17 (4.90)
>3 2(1.22) 1(0,55) 3(0.86)
Pregnancy complication (any) 40 (24.69) 46 (25.41) 0.877 86 (25.07)
Preconception visit 81.0 (50.00) 84 (45.90) 0.447 165 (47.83)
Vaccination before the pregnancy 15 (9.15) 19 (10.38) 0.699 34 (9.80)
Flu 7 (4.27) 9 (4.92) 0.773 16 (4.61)
Tdap 4 (2.44) 1(0.55) 0.140 5(1.44)
MMR 5(3.05) 7(3.83) 0.693 12 (3.46)
any other 1(0.61) 2(1.09) 0.627 3(0.86)
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Figure 1. Knowledge of pertussis vaccination during pregnancy. Panel TA_ Percentage of the pregnant women and of the women in the postpartum who agreed, dis-

agreed or undecided regarding the following statement of the web-based survey: “

Pertussis vaccine during pregnancy is harmful for the development of the fetus." Panel

1B_ Percentage of the pregnant women and of the women in the postpartum who agreed, disagreed or undecided regarding the following statement of the web-based

survey: “Pertussis vaccine during pregnancy can protect the newborn toward the in

vaccination despite their HCP’s recommendation. Moreover, the
study population was scarcely informed regarding the benefits of
pertussis vaccination during pregnancy.

In Italy, as in most countries, no specific recommendation
for maternal immunization against pertussis during preg-
nancy has been issued by the public health agency. This,
together with the general decrease of trust toward vaccina-
tions,”” may explain the substantial lack of culture regarding

fection."

maternal immunization and the poor attitude and practice
toward vaccination during pregnancy, both among women
and HCPs. On the other hand, although the Italian Ministry
of Health recommends flu vaccination to all women in the
2"% and the 3™ trimester of pregnancy,* the vaccine uptake
during pregnancy is extremely low (less than 4%).>***

Previous studies have investigated knowledge about pertus-

sis severity, showing that pertussis is considered a serious

Table 2. Reasons for not willing to receive the vaccination (for pregnant women) and not having received the vaccination (for women in the postpartum period).

Pregnant women N = 126 Women in the postpartum N = 177 p-value Total
Nobody recommended it 79 (62.70) 145 (81.92) <0.001 224 (73.93)
| am scared of side effects for women and/or fetus’ development 51 (40.48) 21 (11.86) <0.001 72 (23.76)
| have already had pertussis 34 (26.98) 36 (20.34) 0.176 70 (23.10)
In general, | am opposed to vaccination 22 (17.46) 15 (8.47) 0.019 37 (12.21)
| am not a risk category and | do not need it 8 (6.35) 1(6.21) 0.962 19 (6.27)
Vaccine is not safe 8 (6.35) 6 (3.39) 0.226 14 (4.62)
Somebody else had a bad health experience after vaccination 6 (4.76) 6(3.39) 0.546 12 (3.96)
My HCP advised me not to get vaccinated 3(2.38) 4 (2.26) 0.945 7(2.31)




threat to infants.”>*° In countries where the recommendation
for maternal pertussis vaccination is already implemented,
several authors have measured a high awareness of the
vaccination program (65%-85%), nonetheless, in the same
countries, the vaccination uptake during pregnancy is still
poor.'*' A review of the literature showed that vaccine
uptake during pregnancy differs by geographical area, context
and target population.””

In the literature, studies on the determinants of vaccine
refusal indicated that low perception of immunization safety,
poor information and lack of professional encouragement rep-
resent the main barriers to vaccine uptake.'*'”** To our knowl-
edge, financial consequences were reported as no important
and significant factor in the acceptability of vaccination by
women.'” On the other hand, in Italy, booster doses of pertussis
vaccinations are currently offered by the National health care
system to the population up to 18 y of age, therefore it is likely
that the women’s decision to accept the vaccination might be
influenced by any financial issue.”' A high proportion of partic-
ipants considered their HCP as a reliable source of information
for vaccinations. In line with this observation, we show an
improvement of the attitude toward immunization during
pregnancy if advised by a HCP (from 21% to 34%). Neverthe-
less, such improvement is limited. As suggested by others,
information received by HCPs has a positive effect on vaccine
uptake in pregnant women."'*'”*® However, we speculate that
HCP recommendation is not sufficient to achieve a remarkable
improvement of immunization coverage in this specific popula-
tion: even if recommended by their physicians, 18% would
refuse the immunization and a half would still be uncertain
about it. Our finding is in contrast with the results of other
studies, which showed a better attitude toward maternal vacci-
nation during pregnancy, when recommended by a HCP (50%-
87%)."*'>17?° Two studies, showing a vaccination acceptance
over 80% as an effect of physician’s recommendation, were
conducted in countries where the vaccination is not yet recom-
mended by the public health agency.'?

In our context, the insufficient effect of physician’s recommen-
dation could be explained by a number of reasons. First, in Italy,
no pertussis outbreaks have been reported recently, and this may
contribute to the participants’ skepticism, as they remain unaware
of the disease and its consequences. Secondarily, we are observing
a worrisome increase and spreading of anti-vaccine sentiments,
with a subsequent decrease of vaccine coverage.”” In our study
population, 12% declared to be against vaccinations in general.
This high percentage might also be explained by the fact that our
population has been enrolled on the Internet, and therefore might
have been frequently exposed to anti-vaccine movements, which
mainly operate through the web.”” The anonymity of this web
survey could also partially account for this result. Finally, no
information campaign regarding maternal vaccination has ever
be implemented in Italy.

Almost half of the population enrolled in our study had a
preconception visit with a HCP. This result may suggest that
informing about and recommending maternal pertussis vacci-
nation during the preconception period is a further strategy
that should be taken into account. Women engaged in specific
preconception health behaviors are indeed more likely to
receive flu influenza vaccination.” Finally, HCPs should not
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neglect to inform women after delivery to get vaccinated during
a future pregnancy.

Our study focused on 2 target populations: pregnant and
postpartum women. Characteristics of these 2 populations
might differ, especially regarding information recall and risk
perception. Nevertheless, studying 2 different populations may
allow to better programming and tailoring information
campaigns.’*

Our study also has a number of limitations. First, a selection
bias may affect the results. Our population was highly educated
(58% vs 16% of Italian female population).”® This characteristic
has been frequently associated to a general knowledge of vac-
cine preventable diseases.”**> Moreover, the visitors of the web-
sites hosting the questionnaire were likely more interested in
vaccinations and other health topics compared to the general
population. This might have caused a wrong estimation of the
uncertainty regarding the vaccination, in comparison to the
general population. An additional selection bias regards the use
of the Internet, which is often associated with being unvacci-
nated,’®*” probably because of the exposition to anti-vaccina-
tion movement.”> An additional information bias regards the
pregnancy or postpartum status, since this information was not
verified on medical records. We did not investigate the attitude
toward cocooning strategy and vaccination in the postpartum,
which could have enriched the profile of our population. One
last limit regards the questions on attitude and practice of per-
tussis immunization during pregnancy, which were introduced
by a sentence stating that pertussis immunization is recom-
mended during pregnancy in several countries. This might
have created confusion regarding the actual absence of recom-
mendation in the Italian vaccination schedule. Nevertheless,
the whole questionnaire was introduced by a paragraph on the
etiology and epidemiology of pertussis, explaining all issues
regarding the protective strategies through immunization in
the life course.

In conclusion, our study shows that, in Italy, despite the
availability of scientific evidences, and in lack of a national rec-
ommendation, only a negligible proportion of women gets vac-
cinated against pertussis during pregnancy. A very low
proportion of HCP recommends the vaccination during preg-
nancy.

Although the recommendation by HCPs is crucial, it might
not be sufficient to adequately raise vaccination coverage
against pertussis among pregnant women. Therefore, a combi-
nation of additional strategies to promote vaccination during
pregnancy among Italian women is needed, including educa-
tional interventions and tailored communication campaigns,
which should be implemented.

Methods

We conducted a cross sectional, web-based survey to investi-
gate, Italian women’s knowledge, attitude and practice regard-
ing pertussis vaccinations during pregnancy and in the
postpartum period.

The survey was conducted between the 1* of April and the
31°* of August 2015 and was performed through the adminis-
tration of anonymous questionnaires on the Surveymonkey
platform (www.surveymonkey.com).
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The study was approved by the Bambino Gesu Children’s
Hospital’s Ethical Committee.

The survey targeted 2 populations: a) Italian pregnant women
before the 27th week of gestation (i.e. before the time when immu-
nization in pregnancy is recommended in other countries); b)
women within 30 d after delivery. In the pregnancy group, we
investigated the intention to get vaccinated against pertussis.
Among women in the postpartum period, we investigated the vac-
cine uptake during the recent pregnancy. Finally, in both groups,
we investigated both the knowledge and the intention to get vacci-
nated against pertussis in the present or in a future pregnancy if
recommended by any health professional.

The eligibility criteria for enrolment were: consent to participate
in the study; Italian language spoken; female gender of respondent;
aged 18 y or above; being pregnant before the 27th week of gesta-
tion or having delivered less than 30 d before enrolment.

Depending on the pregnancy/postpartum status, partici-
pants received a different questionnaire. Both questionnaires
included a common section, with questions on the following
topics: sociodemographic, health status, source of general and
reliable information on vaccinations, general knowledge of per-
tussis, perceptions regarding safety and efficacy of the Tdap
vaccination during pregnancy, having received a recommenda-
tion for pertussis vaccination during pregnancy, source of vac-
cination recommendation.

In both questionnaires, the statement “vaccination against
pertussis is recommended between the 27" and 36™ week of
gestation in several countries” introduced the following popula-
tion-specific items on attitude and practice:

— pregnant women were asked if they were planning to receive
the vaccination between the 27" and 36™ week of the cur-
rent gestation. Only the women who answered “No” to the
previous question were asked to choose a reason among pre-
defined motivations (see Table 2); those who had not been
recommended to receive the vaccination during the present
pregnancy were asked if they would get the vaccination if
recommended by any HCP.

— women in the postpartum period were asked if they had
received the vaccination during pregnancy. Those who
answered “No” to the previous question were asked to
choose a reason among predefined motivations (see Table 2);
those who had not been recommended the vaccination dur-
ing the past pregnancy were asked if they would get vacci-
nated in a future pregnancy if recommended by any HCP.

The questionnaires were validated through a pilot study
conducted among 20 pregnant and postpartum women.

We promoted the study through articles published on the web
pages of the Bambino Gesu Children’s Hospital and of 2 of the
main Italian web-sites dedicated to women’s health, preconception,
pregnancy and family care (www.nostrofiglio.it; www.periodofer
tile.it). The web sites account for nearly 3 million visits per
year. Articles included a direct link to the Surveymonkey plat-
form. Initially, informed consent was obtained through an
online form and eligibility criteria were reviewed through spe-
cific questions. If eligibility was met, a specific anonymous
questionnaire was administered to the participants, according
to their pregnancy/postpartum status. If eligibility criteria were
not met, the questionnaires were not accessible. The system did
not allow to fill in the questionnaire more than once from the

same IP web address to avoid duplicates. The recruitment was
conducted until the calculated sample size was reached. In
order to measure a prevalence of 30% of pregnant women and
postpartum women willing to accept immunization if recom-
mended by any HCP with a precision of £5% and a confidence
level of 95%, a population of 323 individuals was required.

The study was designed according to the current preg-
nancy healthcare management as recommended in the Ital-
ian Ministry of Health guidelines.”® Gynecologists,
obstetricians, midwives and general practitioners represent
the healthcare professionals involved in the routine and con-
tinuous assistance of pregnant women. They operate in the
local hospitals and healthcare centers, where specialized
physicians and nurses are allowed to administer vaccina-
tions. According to the National Prevention Program, vacci-
nation against rubella, varicella and influenza are offered free
of charge to all women in the preconception period and dur-
ing pregnancy.”"”” The Italian Healthcare System also offers
free visits, diagnostic analysis and ultrasounds to all women
in the preconception and pregnancy period.”® As measured
by the annual survey related to delivery in Italy, Italian
women usually attend the hospital for the delivery, while
only 0.1% choose to deliver at home.*’

We described the proportion of women with different
levels of knowledge of pertussis-related topics. Among
women in the postpartum period, we reported the propor-
tion of those who received pertussis immunization during
pregnancy. In pregnant women only, we described the per-
centage of women willing to get vaccinated against pertussis
during pregnancy. Moreover, we described the proportion
of women who would be willing to receive pertussis immu-
nization during the current pregnancy or in a future preg-
nancy, if recommended by any HCP.

We described the variables as means and standard devia-
tions (SD) or proportions and 95% confidence intervals (CI), as
appropriate. The difference between the means of the 2 samples
(pregnant/postpartum) was studied by Student’s t-test, while
the difference between proportions was studied by Pearson’s
Chi-squared test or Fisher’s exact test.

At the univariate analysis, through logistic regression, we
explored the association between the attitude to get vaccinated
during the present (for pregnant women) or a future pregnancy
(women in the postpartum period) if recommended by any
HCP, with the following independent variables: age, education
level, employment, parity, health status, knowledge regarding
the age group at risk for pertussis; knowledge on properties of
pertussis vaccination during pregnancy (risk for fetus, protec-
tion of the newborn if mother gets vaccinated). Only women
who had not been recommended to receive the vaccination and
answered “No” to the question on attitude/practice of Tdap
vaccination during pregnancy were included in the analysis. A
separate analysis was performed in women during pregnancy
and in those in the postpartum period. A multivariable analysis
was performed, including as independent variables only those
which were associated to the outcome with a p-value <0.2 at
the univariate analysis. Results were considered statistically sig-
nificant if the p-value was <0.05.

We used the STATA 12 statistical package to perform the
statistical analysis.
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