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Background: A variety of circumstances can influence how widely vaccination 
during pregnancy is accepted. Healthcare workers (HCWs) are often seen as the 
main resource for recommending vaccination. The purpose of the current study 
was to determine whether Italian HCWs advise and recommend pregnant people 
to receive the influenza vaccinations, as well as what knowledge and attitudes 
affect their practices. A secondary aim of the study was to evaluate HCWs’ 
knowledge and attitudes towards COVID-19 vaccination.

Methods: This cross-sectional study, took place between August 2021 and June 
2022 in a randomly selected sample of HCWs in three Italian regions. The target 
population comprised obstetricians-gynecologists, midwives and primary care 
physicians, who provide medical care to pregnant people. The questionnaire 
consisted of 19 items divided into 5 parts gathered information about the 
participants’ sociodemographic and professional characteristics, general 
knowledge about vaccinations during pregnancy, and vaccine-preventable 
diseases (VPDs), attitudes and practices towards immunization, and strategies to 
potentially increase vaccination uptake during pregnancy.

Results: Among the participants, 78.3% knew that pregnant people are at 
increased risk of severe complications from influenza, 57.8% that the influenza 
vaccine is not provided only in the 2nd/3rd trimester of pregnancy and 60% that 
pregnancy is a risk factor for severe COVID-19 infection. Of the enrolled HCWs, 
10.8% believed that the potential risks of vaccines administered during pregnancy 
are greater than the benefits. An even higher proportion of the participants was 
unsure (24.3%) or did not deem (15.9%) that vaccinating against influenza during 
pregnancy reduces the risk of preterm birth and abortion. Moreover, 11.8% of the 
sample did not believe or was uncertain that COVID-19 vaccine must be offered 
to all pregnant people. Among HCWs, 71.8% advised women about influenza 
vaccination during pregnancy, and 68.8% recommended getting vaccinated 
against influenza during pregnancy. Results showed that good knowledge and 
positive attitudes were the strongest factors positively associated with advising 
women about influenza vaccination during pregnancy.

Conclusion: The gathered data showed that a sizable portion of the HCWs 
lacks up-to-date knowledge, underestimates the risks of contracting a VPD, and 
overestimates the risks of vaccine side effects during pregnancy. The findings 
shed light on such attributes useful to promote adherence to evidence-based 
recommendations among HCWs.
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1. Introduction

Infections during pregnancy are widely recognized to raise the 
risk of serious illnesses for women, have negative effects on the 
development of the fetus, and increase mortality rates (1).

Maternal immunization has received substantial and growing 
attention in recent years, and observational studies have shown that 
doing so is a safe and highly valuable public health measure that 
benefits the mother, the developing fetus, and the young newborn (2, 
3). Therefore, vaccination programmes for expectant mothers have 
been implemented in several countries, including Italy, to protect 
newborns through passive immunity that is passed on naturally (4). 
The Diphtheria, Tetanus, Pertussis (Tdap) vaccine (recommended for 
administration during the 27th through the 36th week of pregnancy) 
and influenza vaccine (recommended for administration at any time) 
are both included in the Italian Ministry of Health’s National 
Immunization Plan (2017–2019) (5) adopted by the Italian Ministry 
of Health. In addition to this, the 2020–2021 influenza season saw 
increased importance for influenza vaccination due to the unique 
pandemic coronavirus disease 2019 (COVID–19), which was brought 
on by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Both respiratory viral infections have the high-risk and 
similar symptoms and are extremely dangerous for expectant mothers. 
Consequently, influenza and COVID-19 vaccines are recommended 
during each pregnancy (6).

The Italian Ministry of Health defined the minimum level of 
vaccination coverage of 75% with an optimal target of 95% in 
accordance with recommendations from the World Health 
Organization (WHO) (7) and the European Centre for Disease 
Prevention and Control (ECDC) (5). In Italy, in order to achieve the 
aforementioned goals, several influenza vaccines received Italian 
approval for the 2020–2021 influenza season (8). Among these, 
pregnant people should get either the inactivated influenza 
vaccination (IIV) or the recombinant influenza vaccine (RIV) 
throughout flu season (9). It is difficult to pinpoint the reasons for 
the dramatic reduction in the uptake of influenza vaccination that 
happened between 2005–2006 and 2014–2015 in Italy. In reality, a 
variety of circumstances can influence how widely vaccination is 
accepted (10). Some potential factors for missed influenza 
vaccination have been suggested by recent investigations (11–13). 
These include a lack of understanding of the advantages of 
vaccination, inconsistent medical advice, and questions regarding 
the efficacy of vaccines (14). Healthcare workers (HCWs) are often 
seen as the main resource for promoting and recommending 
vaccination, especially to high-risk population (1, 14). Similarly, at 
the beginning of 2021 international (15, 16) and national guidelines 
(17) recommended HCWs to provide information and counseling 
about the vaccine to pregnant people at high risk for severe COVID-
19. Afterwards, due to large evidence supporting safety, 
immunogenicity and efficacy of mRNA COVID-19 vaccines during 
pregnancy, international (18–20) and national health authorities 

(21) recommended the vaccine to all women at any point in 
pregnancy, as well as booster doses when it is time to get one. 
Therefore, the primary aim of the current study was to determine 
whether Italian HCWs advise and recommend pregnant people to 
receive the influenza vaccinations, as well as what attitudes affect 
their practices. A secondary aim was to explore HCWs’ knowledge 
and attitudes towards COVID-19 vaccination during pregnancy. 
Moreover, we  also made the decision to evaluate their level of 
expertise on the subject, and how valuable they think their role is 
in implementing vaccination uptake during pregnancy to better 
identify strategies to increase vaccine uptake.

2. Materials and methods

2.1. Study design and setting

This study was designed as a cross-sectional survey, taking place 
between August 2021 and June 2022 in a sample of HCWs from three 
Southern Italian Regions (i.e., Calabria, Campania, and Sicily).

2.2. Study population and data collection

The target population comprised obstetricians-gynaecologists 
(OB/GYNs), midwives, and primary care physicians (PCPs), who 
provide medical care to women during pregnancy. The exclusion 
criterion was not having a good command of the Italian language. The 
survey was conducted in 2 steps. In the first one, a random sample of 
five facilities that supply prenatal care were randomly selected for each 
region. Following that, a letter was sent to the management staff to 
explain the study’s purpose and to obtain written permission to 
conduct the survey in the facility. In the second step, e-mails 
containing a URL directing to the homepage of the online survey were 
sent to 50 randomly selected OB/GYNs and midwives among those 
practicing at each selected facility. Similarly, 50 PCPs were randomly 
recruited from the publicly available frames among those provided 
health care within the Health Service of each selected region. The link 
to the questionnaire was personal; it contained a unique serial number 
but no personal identifiers. Nonrespondents received a reminder after 
2, 4 and 8 weeks. In an attempt to maximise the response rate, data 
were also collected through a self-administered paper questionnaire 
distributed by trained medical personnel or through a QR code that 
immediately directed to the electronic survey. All participants were 
informed about the survey’s background, objectives, and privacy 
policies. Participants learned about the anonymity and confidentiality 
of collected data through the informed consent document. Recruited 
individuals were aware that they could withdraw from the study at any 
time and that there was signposting to support services if participants 
felt they needed it. Before filling out the questionnaire, the investigators 
obtained a written informed consent. For participants that filled out 
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the online questionnaire, on the first page of the survey, there was an 
informed consent form at the end of which participants could give 
their agreement to join the study. Participants were encouraged to 
print a copy or save a pdf of the informed consent for their records. 
Respondents received no compensation or incentives for taking part 
in this study.

2.3. Sample size

The sample size was calculated using a 5% margin of error, a 95% 
confidence level, and a hypothetical 50% response distribution based 
on the prevalence of recommending influenza vaccine to pregnant 
people among HCWs (22–25). Based on these assumptions, a sample 
of at least 380 HCWs was required. By anticipating a low response rate 
(26–30), the total sample size was inflated to 700 healthcare workers.

2.4. Questionnaire design

The questionnaire was designed following an extensive review of 
the literature (25, 28, 29, 31, 32), and it was pretested on a sample of 
20 eligible HCWs not included in the final sample. Minor refinements 
to improve the flow and clarity of the tool were made. The final 
questionnaire had 19 items divided into 5 sections. It took about 
10 min to finish all of the items. The first section of the questionnaire 
gathered information about the participants’ sociodemographic and 
professional characteristics (4 items, closed-ended items with multiple 
answers and open-ended items), such as age, gender, position, and the 
total number of years in practice. The second section (4 items with 
multiple-choice answers “true, false, do not know”) looked into 
general knowledge about vaccinations against influenza and 
COVID-19 during pregnancy, as well as about those vaccine-
preventable diseases (VPDs). The third section (5 items on a 5-point 
Likert scale ranging from “strongly disagree” to “strongly agree”) 
assessed attitudes towards immunization during pregnancy. The 
fourth section (4 items with multiple answers and open options) 
investigated HCWs’ immunization practices (i.e., advising and 
recommending pregnant people to get vaccinated against influenza) 
and strategies and interventions to potentially increase vaccination 
uptake during pregnancy. The final section (2 items, closed-ended 
with multiple answers and open options) examined information 
sources, satisfaction with these sources, and the need for additional 
information about recommended vaccination during pregnancy. 
Ethical approval of the study was granted by the Calabria Centre Local 
Human Research Ethics Committee (ID No. 275/2021/07/15).

2.5. Statistical analysis

All collected variables were obtained by means and standard 
deviations (SD) when normally distributed. Medians and 
interquartile ranges (IQR) were calculated in cases of deviations 
from normality. Categorical variables were expressed in 
percentages. The knowledge score about vaccinations and VPDs 
during pregnancy was calculated by assigning one point for each 
right response and summing the scores for each statement (range 
0–4). Similarly, an overall attitude was calculated by assigning a 

value from zero to the least positive response to four to the most 
positive one and summing the values of each statement (range 
0–20). Two logistic regression models were developed to explore 
the role of potential predictors of HCWs’ practices regarding 
immunization during pregnancy: having advised women about 
influenza immunization during pregnancy (Model 1) and having 
recommended influenza immunization during pregnancy (Model 
2). The following selected independent variables were included in 
the models: gender (male = 0; female = 1), profession (OB/GYN = 0; 
PCP = 1; midwife = 2), number of years in practice (continuous), 
knowledge score about vaccinations and VPDs during pregnancy 
(continuous), attitude score about immunization during pregnancy 
(continuous). In Model 2, the variable having advised pregnant 
people about influenza vaccination (no = 0; yes = 1) was also 
included. The Hosmer and Lemeshow test assessed the goodness 
of fit of the logistic model and visual investigation of the lowess 
curve fitting linear predictor (log-odds) values by Pearson 
Standardized residuals. Moreover, since OB/GYNs, PCPs and 
midwives are not homogenous in terms of medical education and 
training, further logistic regression analyses were performed to 
explore the potential predictors of the outcomes of interest among 
those different professional groups. The statistical significance level 
was fixed at a p-value <0.05. The adjusted odds ratio (OR) and 95% 
confidence interval (CI) were calculated. Statistical analysis was 
developed using the STATA software program, version 17 (33).

3. Results

3.1. Participants’ demographics

All selected facilities in the Calabria and Sicily regions agreed to 
participate in the study, whereas four out of five in the Campania 
region did. Out of 700 HCWs approached, 415 HCWs (59.3%) 
completed the questionnaire. In particular, of the 550 OB/GYNs and 
midwives who were approached, 386 (204 from Campania, 104 from 
Calabria and 51 from Sicily) agreed to participate, for a response rate 
of 70.2%. Of the 150 PCPs invited to participate in the study, 31 were 
not included because of incorrect e-mail addresses, and a total of 56 (36 
from Calabria and 20 from Sicily) answered the questionnaire, giving 
a response rate of 47.1%. More than half (60.5%) of the participants 
were female, with an average age of 42.8 years (±11.3 SD). Almost 
two-thirds (64.8%) were OB/GYNs, 21.7% midwives and 13.5% PCPs, 
and the average number of years spent in practice was 14 (±11.5 SD).

3.2. HCWs’ knowledge related to 
vaccinations and VPDs during pregnancy

The overall median knowledge score was 3 (IQR 2–4) and just 
28% of the sample correctly answered all 4 statements. Among the 
participants, 88.7% knew that the influenza vaccine administered 
during pregnancy protects both the woman and the newborn, 78.3% 
that pregnant people are at increased risk of severe complications from 
influenza and 57.8% that the influenza vaccine is not provided only in 
the 2nd/3rd trimester of pregnancy. Lastly, 60% of enrolled HCWs 
acknowledged that pregnancy is a risk factor for severe 
COVID-19 infection.
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3.3. HCWs’ attitudes towards immunization 
during pregnancy

The median attitude score was 17 (IQR 15–18) and only 6.8% of the 
sample reached the maximum positive score of 20. Table 1 displays the 
responses to the statements about HCWs’ attitudes towards immunization 
during pregnancy. Of the enrolled HCWs, 10.8% believed that the 
potential risks of vaccines administered during pregnancy are greater than 
the benefits. An even higher proportion of the participants was unsure 
(24.3%) or did not deem (15.9%) that vaccinating against influenza 
during pregnancy reduces the risk of preterm birth and abortion. As 
regards the COVID-19 vaccine, 11.8% of the sample did not believe or 
was uncertain that it must be offered to all pregnant people (i.e., healthy 
and at the highest risk of getting very sick).

3.4. HCWs’ practices regarding 
immunization during pregnancy

Seven out of ten (71.8%) HCWs advised women about influenza 
vaccination during pregnancy. Among those who never, rarely, or 
sometimes do it, 44.4% were OB/GYNs, 42.7% midwives and 12.8% 
PCPs. The results of the regression analysis showed that good 
knowledge and positive attitudes were the strongest factors positively 
associated with advising women about influenza vaccination during 
pregnancy. Indeed, a 63% increase in the odds of having advised 
women about influenza immunization during pregnancy was shown 

for a one-unit increase in the knowledge score (OR: 1.63; 95% CI: 
1.26–2.12). Similarly, a one-point increase in the attitude score led to 
a 20% increase in the odds of advising about influenza vaccination 
during pregnancy (OR: 1.20; 95% CI: 1.09–1.33). Furthermore, the 
odds of having advised pregnant people about influenza vaccination 
increased with every year in practice (OR: 1.02; 95% CI: 1.01–1.04), 
and it was less likely in midwives (OR: 0.29; 95% CI: 0.17–0.54) 
compared with OB/GYNs. The OB/GYNs’ advise about influenza 
immunization correlated positively and significantly with higher odds 
of attitude score (OR: 1.25; 95% CI: 1.09–1.44) and with the number 
of years in practices (OR: 1.04; 95% CI: 1.01–1.08). As far as it 
concerns both midwives and PCPs, the odds of having advised about 
influenza immunization was significantly higher among those with 
better knowledge score (OR: 2.04; 95% CI: 1.28–3.27) (Table data in 
the Supplementary material).

Among the sampled HCWs, 68.8% recommended getting 
vaccinated against influenza during pregnancy and, among those who 
never, rarely or sometimes recommended vaccination, 58.1% were 
OB/GYNs, 33.3% midwives and 8.5% PCPs. Among those who 
recommended the influenza vaccination, the vast majority (95.1%) 
recommended it to all pregnant people, 4.9% to high-risk women and 
1.8% to women with chronic diseases, alone. The strongest predictor 
of this practice was having advised about vaccination against influenza 
during pregnancy (OR: 5.65; 95% CI: 3.35–9.54) (Model 2 in Table 2). 
Moreover, a one-unit increase in attitude score resulted in a 16% 
increase in the odds of having recommended influenza vaccination 
during pregnancy (OR: 1.16; 95% CI: 1.05–1.29). Moreover, the odds 
of having recommended vaccination against influenza to pregnant 
people were 2.45 times higher among PCPs (OR: 2.45; 95% CI: 1.07–
5.59) compared with OB/GYNs. Subgroups analyses showed that 
having advised pregnant people about influenza immunization 
resulted in an increase in the odds of having recommended influenza 
immunization among PCPs (OR: 21.47; 95% CI: 2.91–158.39), as well 
as among midwives (OR: 10.91; 95% CI: 3.18–37.49) and OB/GYNs 
(OR: 3.64; 95% CI: 1.88–7.02). Moreover, the odds of having 
recommended influenza immunization were significantly higher for 
those OB/GYNs and midwives with more positive attitude (OR: 1.27; 
95% CI: 1.01–1.62) (Table data in the Supplementary material). The 
most frequent reasons why HCWs had not recommended vaccination 
against influenza included the belief it was outside the scope of their 
practice (46%) and, among those, 91.3% were midwives and 8.7% 
PCPs; vaccine hesitancy among pregnant people (36%); and lack of 
knowledge (26%) or time (22%). The strategies perceived as able to 
improve vaccine uptake during pregnancy, were offering vaccinations 
during prenatal care visits (58.8%), counseling and advising women 
about the availability, effectiveness and safety of vaccinations during 
pregnancy (55.9%), improving accessibility to vaccination services 
(e.g., flexible schedules, weekend vaccination sessions) (44.3%), 
making vaccine available at the hospital (38.7%), enhancing the 
midwives role in vaccinating pregnant people (21.1%) (Table 3).

3.5. Sources of information

Among the sources of information about immunization during 
pregnancy, HCWs most frequently mentioned conferences/
symposiums (85.4%), professional associations (82.6%), and scientific 
journals (78%). The participants declared to be most satisfied with the 

TABLE 1 HCWs’ attitudes towards immunization during pregnancy.

Statements (415 
respondents)

Strongly 
disagree/ 
Disagree

Uncertain Strongly 
agree/ 
Agree

N % N % N %

Improving adherence to 

vaccinations during 

pregnancy is an effective 

strategy to prevent infectious 

diseases

8 1.9 8 1.9 399 96.2

Providing detailed 

information about 

effectiveness and safety of 

vaccinations is a useful 

strategy to improve vaccine 

uptake during pregnancy

2 0.5 13 3.1 400 96.4

The potential risks of 

vaccinations administered 

during pregnancy are greater 

than the benefits

354 85.3 16 3.9 45 10.8

Vaccinating pregnant people 

against influenza reduces the 

risk of preterm birth and 

abortion

66 15.9 101 24.3 248 59.8

COVID-19 vaccine must 

be offered to all pregnant 

people

19 4.6 30 7.2 366 88.2

Number and percentages referring to positive attitudes are in bold.
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information provided by scientific journals (85.1%), followed by 
professional associations (83.5%) and conferences/symposiums 
(74.6%). However, three-fifths (60.2%) of the participants wished to 
receive additional information on the topic.

4. Discussion

The National Healthcare Service provides essential assistance 
relating to pregnancy (e.g., prenatal diagnosis, routine medical visits, 
etc.), free of charge in public facilities in Italy. HCWs who deliver 
prenatal care to prospective mothers have a considerable number of 
opportunities during this period to create vaccination demand by 
improving awareness. Indeed, despite recommendations, influenza 
coverage during pregnancy appears less than ideal (34). Given that 
pregnant people’s hesitancy towards vaccinations remains a public 
health concern and that vaccine availability coupled with HCWs’ 
recommendation are the best predictors of vaccination (1), it is critical 
that HCWs are knowledgeable about the most recent immunization 

recommendations, and are willing to provide the most up-to-date and 
relevant information about immunization during pregnancy. With 
this in mind, the present study sought to understand how HCWs’ 
knowledge and attitudes towards vaccination might influence the 
practice of advising and recommending influenza and COVID-19 
vaccination during pregnancy.

From the study, three main key points were identified. First and 
foremost, a sizable portion of the HCWs lacks up-to-date knowledge 
of the window of time for appropriately administering the influenza 
vaccine. There is a large body of scientific studies that supports the 
safety of influenza vaccine in pregnant people during any trimester of 
pregnancy (35–37). In 2019, the recommendations for the 
administration of the influenza vaccine have been updated in Italy 
(38), allowing the vaccine to be safely administered at any stage of 
pregnancy, in contrast to the earlier recommendations, indicating the 
vaccine can be given during the 2nd or 3rd trimester only. More than 
half of the sample stated that only the 2nd or 3rd trimester was the 
proper time frame for, and this result emphasizes the importance of 
keeping HCWs up-to-date with the latest evidence-based 
recommendations. By using evidence-based practices, HCWs are able 
to deliver the best quality care with the aim of improving patient 
outcomes by combining their clinical expertise with the best available 
research evidence. The results of the multiple logistic regression 
analysis corroborate this, and show that having a high level of 
knowledge is the primary factor influencing HCWs’ practices to 
provide pregnant people with information about the influenza 
vaccination. Subgroup logistic analyses confirmed this finding among 
midwives and PCPs.

Secondly, more than two thirds of the sample did not recognize that 
pregnant people are at high risk for severe influenza or COVID-19 
complications and one third of the responders considered that the risks 
of vaccination during pregnancy outweighed the benefits. The tendency 
to underestimate the risks of contracting a VPD coupled with the 
overestimation of vaccine side effects, are even more concerning than the 
low level of knowledge. In fact, positive attitudes were found to be one of 
the strongest predictor that was positively associated with advising 
pregnant people to receive the influenza vaccine, according to the results 
of the regression analyses both in HCWs and in OB/GYNs. Consequently, 
pregnant people may neglect to take the necessary precautions to reduce 
their risk of miscarriage or preterm labor as a result of not receiving 
accurate information from HCWs. It is well known that pregnant people 
and their unborn children rarely experience serious adverse reactions to 
vaccinations during pregnancy, and these side effects typically last a short 
time before disappearing on their own (35, 39, 40). Therefore, it is critical 
to track what HCWs know and believe about vaccination and how these 
variables could influence their practices (i.e., informing and 
recommending immunization). Targeted education and awareness 
initiatives could be used to combat misconceptions and worries about the 
safety and effectiveness of vaccines. Tailored evidence-based strategies to 
improve uptake by engaging HCWs as credible sources of information are 
strongly needed (41). Moreover, tools to support HCWs in addressing 
reasons for undervaccination have to be developed and put into action.

Thirdly, a significant portion of HCWs did not fully comply with the 
expected practices of informing and recommending influenza and 
COVID-19 vaccinations during pregnancy, which has implications for 
public health, especially in terms of reducing VPDs and potential severe 
complications. It is worth noting that the proportion of OB/GYNs 
recommending influenza vaccination to pregnant people (72.1%) 

TABLE 2 Results of the regression model for potential determinants of 
the outcomes of interest.

Variables OR 95% CI p

Model 1: Outcome: having advised women about influenza 

vaccination during pregnancy Log-likelihood = −208.32917; 

Prob > chi2 < 0.001; Obs = 415

Knowledge score about vaccinations and 

VPDs during pregnancy, continuous

1.63 1.26–2.12 <0.001

Attitude score about immunization during 

pregnancy, continuous

1.20 1.09–1.33 <0.001

Profession

 OB/GYN* 1.00

 Midwife 0.30 0.17–0.54 <0.001

 PCP 0.83 0.40–1.74 0.629

Number of years in practice, continuous 1.02 1.01–1.05 0.039

Female gender 0.85 0.50–1.44 0.546

Model 2: Outcome: having recommended influenza 

vaccination during pregnancy Log-likelihood = −216.44751; 

Prob > chi2 < 0.001; Obs = 415

Having advised pregnant people about 

influenza vaccination

5.65 3.35–9.54 <0.001

Attitude score about immunization during 

pregnancy, continuous

1.16 1.05–1.29 0.005

Profession

 OB/GYN* 1.00

 Midwife 0.86 0.46–1.61 0.644

 PCP 2.45 1.07–5.59 0.033

Female gender 1.08 0.64–1.80 0.777

Number of years in practice, continuous 1.00 0.98–1.02 0.877

Knowledge score about vaccinations and 

VPDs during pregnancy, continuous

1.02 0.79–1.32 0.895

*Reference category; VPDs, vaccine-preventable diseases; OB/GYN, obstetrician-
gynaecologist; PCP, primary care physician.
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increased compared to a previous Italian study (16.4%) (42) and it is 
similar to more recent national studies (43, 44). It seems arguable that 
HCWs need to better understand their responsibilities for educating and 
counseling pregnant people about the benefits of the influenza vaccine. 
The latter is also supported by the finding that, among those who did not 
recommend vaccination the majority of respondents stated that 
recommending vaccination during pregnancy was outside the scope of 
their practice, and midwives were the most prevalent professional 
category in this group. Among the HCWs, midwives represent the first 
primary healthcare providers for expectant mothers (45). Indeed, 
throughout her pregnancy, a woman commonly has several interactions 
with a midwife, who could actively participate in the campaign to 
increase vaccination uptake when discussing prenatal vaccination. In 
Italy, however, the midwife’s role as a reliable resource for women’s 
counseling is largely neglected. As such, the need for adequate training 
of midwives to ensure proper management of vaccination during 
pregnancy is essential. Indeed, a recent survey among Italian midwives 
reported that the odds of informing and recommending COVID-19 
vaccination to pregnant people was positively associated to awareness of 
their role in the prevention of the disease and having received 
information about the COVID-19 vaccination for pregnant people by 
official government organizations or scientific journals (46). Allowing 
midwives to administer vaccines may also increase the vaccination rates 
for expectant mothers and their families, according to previous studies 
(47, 48). In light of these data, they should be actively involved in the 
vaccination process for this to occur. The culture of vaccination among 
HCWs, should be focused on empowering and enabling pregnant people 
to make informed decisions. It has been shown that increasing HCWs’ 
expertise in this area can enhance the outcomes of challenging 
vaccination conversations with those who exhibit vaccine hesitancy (49).

4.1. Limitations

When interpreting the study’s findings, some limitations should 
be  acknowledged. First, as the data were self-reported, they were 
susceptible to social desirability and recall bias. Nonetheless, social 
desirability bias was potentially minimized by ensuring the anonymity 
and confidentiality of the collected data. Second, because it was 
impossible to examine the characteristics of non-responders, a 
non-response bias should be considered. A mixed strategy, which has 
been shown to increase response rate, was utilized to collect the data 
in order to reduce this probability. Out of 650 HCWs approached, 415 
HCWs (63.8%) completed the questionnaire. Moreover, PCPs are less 
representative than OB/GYNs and midwives, as well as HCWs from 
Sicily region are less in number than those from Calabria and 

Campania regions. However, since every HCW standing in the frame 
of all eligible subjects had an equal chance of being included in the 
sample, selection bias has been minimized. Third, the data were 
collected in three Italian regions, which might not represent the whole 
country. Although we cannot exclude that our results pertain only to 
these regions, it is reasonable to suppose that the results could 
be referred to the Southern part of Italy. Finally, because the purpose 
of this study was descriptive, the relationship between variables and 
outcomes of interest is more speculative, and readers should be wary 
of drawing causal conclusions based on the observed differences. 
However, this was not the primary aim of the study, as we planned to 
evaluate HCWs’ practices regarding advising and recommending 
immunization during pregnancy, useful to inform policymakers.

5. Conclusion

In order to close the gap between recommendations and 
implementation, it is pivotal to understand the perspectives of HCWs 
who have the responsibility to advise and recommend vaccines during 
pregnancy. The gathered data shed light on such attributes that 
influence the likelihood that evidence will be applied to improve the 
impact of preventative interventions. Future research and 
interventions should be generated to promote adherence to evidence-
based practices among HCWs.

Data availability statement

The dataset presented in this study can be  found in online 
repositories. The name of the repository and accession number can 
be found in Mendeley Data repository (doi: 10.17632/wg2kmmm3rz.1).

Ethics statement

The study involving human participants was reviewed and 
approved by the Calabria Centre Local Human Research Ethics 
Committee (ID No. 275/2021/07/15). The participants provided their 
written informed consent to participate in this study.

Author contributions

FL participated in the conceptualization and in the design of the 
study, and contributed to the data analysis and interpretation. CPP, GDP, 
and FL collected the data. EAC and FL contributed to the preparation of 
the first draft of the manuscript. AB, the principal investigator, designed 
the study, coordinated and supervised data collection, was responsible for 
the statistical analysis and interpretation, and wrote the final article. All 
authors contributed to the article and approved the submitted version.

Funding

The authors received financial support from Sanofi for the cost of 
the data collection and the publication fee. However, the funding 
source had no role in study design, data collection, data analysis, data 
interpretation, or writing of the paper.

TABLE 3 Possible strategies to improve vaccine uptake during pregnancy.

Statements (413 respondents)* N %

Offering vaccinations during prenatal care visits 243 58.8

Counseling and advising women about the availability, 

effectiveness and safety of vaccinations during pregnancy
231 55.9

Improving accessibility to vaccination services 183 44.3

Making vaccines available at the hospital 160 38.7
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