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Abstract: COVID-19 is associated with poor maternal and pregnancy outcomes. COVID-19 vacci-
nation is recommended in Spain, yet vaccination rates in pregnancy are suboptimal. This study
investigates the perceptions of pregnant women and healthcare workers (HCW) regarding COVID-19
vaccination. A web-based cross-sectional quantitative study was conducted in 2021–2022 among
302 pregnant women and 309 HCWs in the Catalan public health system. Most pregnant women
(83%) and HCWs (86%) were aware of COVID-19 maternal vaccines. The recommendation of the
COVID-19 vaccination by an HCW was identified as the greatest facilitator for maternal vaccine
uptake, while the fear of harming the foetus was the most significant barrier reported for rejecting
vaccination. HCWs recognised they received limited information and training about COVID-19
vaccination in pregnancy, which hindered them from providing informed recommendations. This
study highlights that information and education on COVID-19 vaccines to pregnant women and
health professionals are pivotal to ensuring informed decision-making and increasing vaccine uptake.

Keywords: COVID-19; vaccination; maternal immunisation; vaccine hesitancy

1. Introduction

Since the beginning of the COVID-19 pandemic [1], the number of confirmed COVID-
19 cases has surpassed 600 million, with more than 6.5 million deaths as of August 2022,
according to the World Health Organization (WHO) [2]. The global spread of the COVID-19
pandemic across all regions has led to most pregnancies occurring at this time around the
world being at risk of the severe effects of SARS-CoV-2 infection. Accumulated evidence
confirms that COVID-19 threatens maternal and perinatal health. Pregnant women are at
an increased risk of severe complications (hospitalisations, severe pneumonia, admissions
to intensive care units (ICU), invasive mechanical ventilation) and death compared to
age-matched non-pregnant women [3]. SARS-CoV-2 infection in pregnancy is associated
with an increased risk of having a preterm baby or stillbirth, and neonates born to infected
mothers are admitted to ICUs more often than those born to uninfected mothers [4–7].
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The WHO’s first interim recommendations for COVID-19 vaccination under emer-
gency use authorisation for pregnant and lactating women were restricted to healthcare
workers (HCW) at a high risk of exposure and women with comorbidities [6,7]. Although
recognised as a population of increased risk for severe COVID-19, pregnant women had
been excluded from the phase 3 trials of the COVID-19 vaccines and were not recognised as
a high-priority group for the allocation of COVID-19 vaccination early in the pandemic [8].
In contrast, in the USA, the Center for Disease Control and Prevention (CDC) advised
that pregnant women could be offered COVID-19 vaccinations along with the provision
of available information to enable pregnant women to make an informed decision [9].
Later, with the subsequent availability of extensive data from the US from surveillance
and population-based cohort studies showing no safety signals among pregnant women
who received messenger RNA (mRNA) COVID-19 vaccinations during pregnancy [10,11],
as well as the demonstrated high vaccine effectiveness against infection and COVID-19-
related complications [9,10,12], recommendations in multiple countries in Europe [13],
including Spain [14], were amended to include all pregnant women, advising the use of
mRNA vaccines.

Reported differences in COVID-19 vaccination rates between pregnant and non-pregnant
cohorts [5,15], with lower vaccination coverage shown among the former group [16], remain
an important concern. Evidence on the risk–benefit profile reassures recommendations
from scientific societies and regulatory agencies for its use in pregnancy [17,18]. On 11 May
2021, the Government of Spain recommended vaccinating pregnant and lactating women
with mRNA vaccines with the rest of the population based on their age and risk group,
which was implemented in July 2021. Given the harmful impact of SARS-CoV-2 infection
on maternal and perinatal health [19], understanding the baseline awareness and perceived
risks and benefits of COVID-19 vaccination among pregnant women and HCWs is essential
for optimal vaccine delivery and the highest impact.

Vaccine hesitancy, not only in pregnancy, is a complex challenge based on different
factors, including region, race, ethnicity, education level, employment status, and social
and geopolitical influence [20,21]. A cross-sectional survey performed with 461 pregnant
women in Korea showed that the most common reasons for COVID-19 vaccination hes-
itancy were concerned that the COVID-19 vaccine might affect the foetus (91.7%) and
distrust in the vaccine’s effectiveness (42.6%) [22]. HCWs in Turkey shared similar reasons
in a survey conducted with 705 HCWs, including doubts about vaccine efficacy, distrust of
its content, and fear of its side effects [23].

This study aims to assess the awareness and knowledge among pregnant women
and HCWs about COVID-19 maternal vaccination. It also strives to determine the main
drivers influencing COVID-19 maternal vaccination acceptability, uptake, and demand by
pregnant women and HCWs.

2. Materials and Methods
2.1. Study Design and Participants

The data presented here are part of a larger cross-sectional study aimed at understand-
ing the barriers and facilitators to maternal vaccine acceptance among pregnant women and
HCWs. This study consisted of a quantitative online survey conducted among pregnant
women and HCWs at the Hospital Clínic of Barcelona and Primary Healthcare Centres
providing antenatal care (ANC) services in Barcelona, Spain.

Pregnant women aged between 18 and 55 years, of any gestational age, attending ANC
services at Hospital Clínic Barcelona (a tertiary health facility) or Sexual and Reproductive
Health Services (Primary Healthcare) in the Barcelona metropolitan area, who are fluent
in Spanish or English, were invited to participate in the study. For HCWs, the inclusion
criteria included being an HCW providing clinical and/or preventive services to pregnant
women in the public health system and being fluent in Catalan or Spanish. Online informed
consent was obtained prior to enrolment after the participants were provided with the
relevant information about the study purpose in antenatal care visits by an HCW.
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2.2. Data Collection Tools

Data collection was obtained through two different questionnaires; one designed
specifically for pregnant women and another for HCW. It was conducted anonymously,
and a unique identification number was automatically assigned to every participant by
the survey platform. The survey covered individual, social, and structural factors that
drive vaccine decisions and included constructs related to knowledge, attitudes, beliefs,
and practices concerning maternal vaccinations, including COVID-19. The WHO SAGE on
Immunization Working Group “Model of determinants of vaccine hesitancy” [24] was used
to guide the survey’s development. The survey questions were closed-ended, allowing the
participants to choose from a list of predetermined options or to rate their perceptions on a
scale. Some questions included the option of “Other”, allowing participants to provide an
open answer different from the ones predefined.

The surveys were administered online through the LimeSurvey data entry system
(Version 5.3.6) on the interface of the Hospital Clínic of Barcelona survey platform, Sistema
Enquestes. Two data collection tools were used, a 42-item questionnaire for pregnant women,
which took approximately 10–15 min to complete, and a 21-item questionnaire for HCWs,
which could be completed in 5 min. The survey for HCWs (Supplementary Material
Survey S2) was available in Catalan and Spanish, while the survey for pregnant women
(Supplementary Materials Survey S1) was available in Spanish and English.

The mode of recruitment was both active and passive. For pregnant women, the
active recruitment aspect involved HCWs enrolling participants during ANC visits and re-
searchers recruiting participants in waiting rooms. The data collection was then performed
either digitally or in paper form. The paper copies were later entered into the survey
platform by the study researchers. Regarding the passive recruitment of pregnant women,
participants could access the survey via a QR code displayed on posters throughout the
health facilities or through fliers provided by HCWs during ANC visits.

For HCWs, active recruitment involved recruiting study participants through emails
containing a survey link, while passive recruitment entailed accessing the survey via a QR
code displayed on posters throughout the health facilities.

2.3. Sample Size

The sample size included in the larger study was 611 participants (302 pregnant women
and 309 health professionals). These enrolment targets were computed to identify the most
conservative response proportion, 50%, using PASS VI 1 (NCSS, LLC; Kaysville, UT, USA).
To estimate a response proportion of 50% with a 95% confidence interval of +/− 5% with
80% power, a total of 300 completed surveys were required for each population group.

2.4. Statistical Analysis

Data collection, cleaning, and management were performed using the LimeSurvey
open source tool through the Hospital Clínic platform. Only fully completed surveys
were used for data analysis. For analysis of maternal vaccination coverage, only data
from participants eligible for maternal vaccinations at the time of the survey (e.g., week
of gestation, season, and COVID-19 recommendations) was included. Categorical data
were summarised by frequencies and percentages. Continuous variables were presented as
mean and ranges (minimum and maximum values). Missing values were not considered
in the description of the data. Data from free-text responses were thematically analysed
and manually coded into themes and subthemes to identify the barriers and facilitators
for maternal vaccination. Responses provided in Spanish or Catalan were translated
into English. For data analysis, all responses were transcribed into the active voice. The
resulting responses were organised into codes and sub-codes and displayed in tables
(Appendices A and B).
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2.5. Ethics Considerations

Ethical approval for this study was granted by the Ethics Review Committees of the
Hospital Clínic Barcelona (CEIm) [Reg. No. HCB/2021/0352] and of the Primary Health
Care Network Ethics Committee (CEI) IDIAP Jordi Gol [Reg. No. CEI 21/149-P]. The study
was conducted in accordance with the Good Clinical Practice Guidelines and under the
provisions of the Declaration of Helsinki and national and regional rules and regulations.

3. Results
3.1. Pregnant Women

Between 1 June 2021 and 24 March 2022, a total of 359 pregnant women were enrolled.
Of them, 302 (84.1%) provided complete responses to the survey and were included in
the analysis.

3.1.1. Participant Characteristics

The socio-demographic and obstetric characteristics of pregnant women are shown
in Table 1. Most women (71.5%) were between 31 and 40 years old. The mean age of
women was 34 years old (standard deviation of 4.84). The majority of the women were
Spanish (64.6%), held a university or postgraduate degree (74.1%), were employed (80.8%),
and were either in a relationship or married (89.8%). Most (73.2%) of the women had a
gestational age of more than 24 weeks, and more than half (53.6%) were primigravidae.

Table 1. Socio-demographic and obstetric characteristics of pregnant women at enrolment.

Pregnant Women (N = 302)

Characteristics n (%)

Age (years)
≤25 16 (5.3)
26–30 45 (14.9)
31–35 112 (37.1)
36–40 104 (34.4)
41–45 25 (8.3)

Mean (SD) 34 (4.84)
Nationality

Spain 195 (64.6)
Argentina 9 (3.0)
Venezuela 11 (3.6)
Italy 10 (3.3)
Pakistan 7 (2.3)
Brazil 5 (1.7)
Ecuador 6 (2.0)
France 4 (1.3)
Russia 4 (1.3)
The Dominican Republic 5 (1.7)
Peru 5 (1.7)
Other countries 1 41 (13.6)

Education
Primary education 5 (1.7)
Secondary education 32 (10.6)
Vocational training 41 (13.6)
University degree 104 (34.4)
Postgraduate studies 120 (39.7)

Occupation
Employed 210 (69.5)
Self-employed 34 (11.3)
Unemployed 54 (17.9)
Student 4 (1.3)
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Table 1. Cont.

Pregnant Women (N = 302)

Characteristics n (%)

Gestational age (weeks)
<12 10 (3.3)
12–23 71 (23.5)
24 or more 221 (73.2)

Marital status
Single 29 (9.6)
In a relationship 137 (45.4)
Married 134 (44.4)
Divorced 2 (0.7)

Gravidity
Primigravidae 162 (53.6)
Multigravidae 140 (46.4)

1 Other countries: Albania, Andorra, Bangladesh, Bolivia, Canada, Chile, Colombia, Cuba, El Salvador, U.S.A.,
Philippines, Greece, Equatorial Guinea, Honduras, India, Morocco, Mexico, Nigeria, Paraguay, Poland, Portugal,
United Kingdom, Western Sahara, Ukraine, Uruguay.

3.1.2. Awareness, Views, and Acceptability of COVID-19 Maternal Vaccination

Most pregnant women (82%) reported being aware that maternal vaccinations confer
immunological protection to newborns during the first months of life. Of the women
surveyed after the national guidelines regarding COVID-19 vaccination were implemented,
from 1 August 2021, 83% were aware of the recommendation to be vaccinated against
COVID-19 during pregnancy. When asked about their willingness to receive the COVID-19
maternal vaccination during their current pregnancy, 67% indicated they would accept re-
ceiving vaccinations. In this period, 56% of participants were vaccinated against COVID-19
(See Figure 1), compared to 7% of the women surveyed before the national recommenda-
tions were implemented. The uptake of COVID-19 maternal vaccination increased sharply
over the first five months following the introduction of the COVID-19 maternal vaccination
recommendation in Spain, though the trend decreased in early 2022 (See Figure 2). In
this study, half of the women reported they would take any vaccination recommended
by HCWs, whereas 3.6% of women indicated they were not open to receiving any mater-
nal vaccination.
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mendation.

3.1.3. Barriers and Facilitators for COVID-19 Maternal Vaccination

Regarding facilitators for COVID-19 maternal vaccination, the main factor that influ-
enced confidence for vaccine acceptability, reported by 73% of pregnant women, was a
recommendation from an HCW (See Figure 3). The wish to protect themselves and their
babies from illness was also a significant driver for vaccine acceptability, reported by 54%
and 47% of participants who received the COVID-19 vaccine, respectively. About barriers
to maternal COVID-19 vaccination reported by mothers who rejected vaccination after
the national guidelines were introduced, the fear of the vaccine harming their babies and
themselves were reported by 43% and 14% of those who rejected the vaccine, respectively,
as the main drivers negatively influencing vaccine uptake (See Figure 4). Not being offered
the COVID-19 vaccine was also identified as a barrier to vaccine acceptance by pregnant
women. Half of the participants who rejected COVID-19 maternal vaccination indicated,
as free-form responses, other factors as barriers. These included the fact of having doubts
about the use of novel vaccinations during pregnancy due to the fear of harming the foetus,
“The COVID-19 vaccine is so new that the long-term results it can cause in a developing baby are
not known, unlike other vaccines for which there have been studies over the years” (translated
from Spanish; Appendix A), or concerns about how the vaccine would affect the woman
during gestation “Just to state that the only vaccine that I am not in favour of is the COVID
one because I think there is still a lot of misinformation and there are still no studies on pregnant
women or how it affects women in general hormonally. For me, since I have had fertility problems
and would like to get pregnant again, it seems like a risk. An important fact is that I had COVID
before pregnancy, and I still have antibodies, which gives me some security” (translated from
Spanish; Appendix A). Feelings of fatigue with the pandemic and the introduction of
new vaccinations in general were also reported as influencing vaccine acceptance, “With
COVID-19, I am fed up with vaccines” (translated from Spanish; Appendix A), as well as
a feeling of uncertainty due to conflicting information “The fact that there is no consensus
among doctors is also a source of indecision, we are alone when deciding. I know pregnant women
who some doctors have recommended not to be vaccinated against COVID-19, and that generates
mistrust” (translated from Spanish; Appendix A). Moreover, some women expressed that
they would receive the vaccination only after pregnancy “I will get the COVID vaccine once
the child is born” (translated from Spanish; Appendix A). Further details on other reported
barriers can be found in Appendix A.
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pregnant women who rejected the maternal COVID-19 vaccination, N = 87. More than one answer
possible. The figure shows data from participants enrolled during the period of the study after the
effective implementation of national maternal COVID-19 recommendations, from 1 August 2021. No
women selected the option ‘Religion or cultural beliefs’.
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3.2. Healthcare Workers

Between 1 June 2021 and 15 February 2022, a total of 389 HCWs were enrolled. Of them,
309 (79.4%) provided complete responses in the survey and were included in the analysis.

3.2.1. Participant Characteristics

The socio-demographic characteristics of the HCWs who were enrolled are shown in
Table 2. The mean age of the HCWs surveyed was 42 years old, ranging from 23 to 65 years.
Most HCWs were female (84.8%) and worked as midwives (51.5%) and obstetricians and
gynaecologists (35%). Regarding the years of clinical practice, 43.1% had over 15 years of
experience, and 30% had between 6 and 15 years.

Table 2. Socio-demographic characteristics of HCWs participating in the study.

HCW (N = 309)

Characteristics n (%)

Age category (years) *
≤30 65 (21.7)
31–50 156 (50.5)
≥51 86 (27.8)

Mean age in years (SD) 42 (12.19)
Gender

Female 262 (84.8)
Male 44 (14.2)
Undisclosed 3 (1.0)

Nationality
Spain 285 (92.2)
Argentina 6 (1.9)
Italy 3 (1.0)
Peru 4 (1.3)
Venezuela 3 (1.0)
Other 1 8 (2.6)

Profession
Obstetri-

cian/Gynaecologist 108 (35.0)

Midwife 159 (51.5)
Nurse 18 (5.8)
Family doctor 7 (2.2)
Paediatrician 6 (1.9)
Neonatologist 11 (3.6)

Clinical practice (years)
1–5 81 (26.2)
6–10 48 (15.5)
11–15 47 (15.2)
>15 133 (43.1)

1 Other countries: Bolivia, Canada, Colombia, Dominican Republic, Ecuador, and Morocco. * Three missing values.

3.2.2. Awareness, Views and Perceptions on COVID-19 Maternal Vaccination

Most HCWs (86.4%) participating in the study reported being aware of the recommen-
dation of vaccinating pregnant women against COVID-19. Figure 5 illustrates the views
and perceptions of HCWs towards the COVID-19 vaccination in pregnancy, as well as for
tetanus, diphtheria and pertussis (Tdap), and influenza maternal vaccines. The data were
collected on a five-point scale, ranging from “strongly disagree” (1) to “strongly agree” (5).
HCWs showed a high level of confidence in recommending both the Tdap and influenza
vaccines, with Tdap being considered the most important vaccine (average of 4.52 on the
five-point scale), as well as the safest (4.60) and most effective (4.46). Conversely, HCWs
showed considerable uncertainty regarding COVID-19 vaccination, with only 27% of the
HCWs strongly agreeing that the vaccine was safe (average of 3.7 points) and 32% reporting
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the COVID-19 vaccination to be effective (3.89 points) during pregnancy. When the HCWs
were asked whether they believed they had sufficient information to recommend maternal
vaccines, 24% strongly agreed for COVID-19 (average of 3.48), 40% (4.08) for Tdap, and
33% (3.93) for influenza maternal vaccinations.
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The views and perceptions of the HCWs regarding the COVID-19 maternal vaccine
(Figure 6) were analysed by comparing the pre- and post-COVID-19 maternal vaccination
recommendation periods, from when the vaccine was first recommended by the Govern-
ment of Spain to pregnant and lactating women, in May 2021. A change in the HCWs’
confidence was observed before and after the COVID-19 maternal recommendation. While
in the pre-recommendation period, only 12% of the HCWs strongly agreed that the COVID-
19 vaccine was important during pregnancy, this percentage increased to 49% after the
recommendation.
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The coded qualitative data collected in free-form format on the HCWs’ opinions
regarding COVID-19 and other maternal vaccinations is presented in full in Appendix B.
The comments pertained to the barriers to maternal vaccination, including the influence
of the media and misinformation “It is very difficult to counteract the effect of the media and
fake news regarding vaccination” (translated from Spanish; Appendix B), the difficulty in
changing the opinions of pregnant women who are hesitant to be vaccinated “I sometimes
find it difficult to argue the importance with women who are resistant to vaccines” (translated from
Catalan; Appendix B), and the lack of information that HCWs are faced with, particularly
related to COVID-19 maternal vaccination “I believe that we would need more up-to-date
information based on scientific evidence to recommend the COVID19 vaccine to pregnant women”
(translated from Spanish; Appendix B), “Over the last year, there has been a lack of awareness
among team professionals due to a lack of clear direction. You know changes from the news and
not from the superiors” (translated from Catalan; Appendix B). Additionally, many left
comments about their perceptions of maternal vaccinations, including their role in maternal
vaccination acceptance “We health professionals need to provide varied, contrasted and evidence-
based information. My job is not to recommend, because that would influence the maternal decisions
that must be specific to each woman, based on the evidence and her values, priorities, principles, and
beliefs” (translated from Catalan; Appendix B).

4. Discussion

The study aimed to assess the views and perceptions about maternal COVID-19 vacci-
nation among pregnant women and HCWs and to understand the factors that influence
COVID-19 maternal vaccination acceptability and uptake. Overall, 302 pregnant women
and 309 HCWs were included in the analysis. The findings showed that after the intro-
duction of the COVID-19 vaccination in pregnancy in Spain, 83% of pregnant women and
86% of HCWs were aware of the recommendation. Two-thirds of pregnant women (67%)
indicated they would accept receiving vaccinations against COVID-19 during pregnancy,
and the vaccine uptake among pregnant women was 56%. These observations were in
line with the results of the study by Skirrow et al. [25], who found a 62% willingness
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to accept COVID-19 vaccination during pregnancy in the UK, significantly higher than
the 24% willingness found by Razzaghi et al. in the United States in April 2021 [17]. The
uptake of COVID-19 maternal vaccination increased over the first five months following the
COVID-19 maternal vaccination national recommendation. At the beginning of the study,
only 12% of HCWs reported strongly agreeing that the COVID-19 vaccine was important
during pregnancy, yet confidence in COVID-19 maternal vaccination increased up to 50%
throughout the duration of the study.

While the WHO issued interim recommendations for the BNT162b2 Pfizer–BioNTech
and mRNA-1273 Moderna COVID-19 vaccines in January 2021 [26,27] and the AZD1222
AstraZeneca COVID-19 vaccine in February 2021 [28] under emergency use authorisation,
the vaccination of pregnant women had not yet been a recommendation in Spain at the
beginning of this study in March 2021. This led to low confidence in COVID-19 maternal
vaccination among the women participating in the study. Following the government recom-
mendation in May 2021 [29] and subsequent vaccine roll-out, the knowledge and acceptance
of the vaccination increased among pregnant women and HCWs. Nevertheless, limited
information on vaccine safety and misconceptions regarding COVID-19 vaccines [30], as
similarly observed in the general population [31], may explain the low (56%) uptake of
COVID-19 vaccination in this particular population [32]. A sharp increase in the COVID-19
maternal vaccine coverage among pregnant women was observed following the effective
roll-out of vaccines, with a decrease in vaccination uptake in December 2021, similar to that
observed in other population groups [33]. While it is difficult to discern the reasons for this
decline, with the recommendation for the third booster dose in the general population, a
rise in vaccine uptake among pregnant women was later observed in February 2022.

Regarding factors acting as major decision-makers to receive a vaccination, a recom-
mendation from HCWs showed the most pivotal influence for pregnant women, with
73% naming it as an influencing factor. This finding mirrors other studies on maternal
vaccines other than COVID-19 [34] and highlights the crucial role of HCWs regarding
the information, education, and recommendation of maternal vaccinations during ANC
appointments. Following this, the wish to protect themselves from illness (54.3%) and their
babies from illness (46.6%) were seen as leading facilitators of vaccination. Based on the
qualitative data, it was also found that the women believed that receiving vaccinations
was the only way to end the pandemic and feared being unable to take medication if they
were infected by the virus. Conversely, for the maternal COVID-19 vaccination, the fear
of harming the baby was a leading barrier, with 42.5% of women not vaccinated stating
that it was a barrier, even after the government officially recommended the vaccination.
Based on the qualitative data collected, many women also reported the limited data and
the uncertainty regarding studies about the new vaccine, the lack of clinical trial data
including pregnant women, and the abundance of vaccine misinformation. Additionally,
13.8% of women indicated that they were not offered the vaccine by HCWs. This may have
been due to their gestational age, with some HCWs reporting avoiding recommending the
vaccination in the first and third trimesters, according to our qualitative data.

In line with previous studies [35], our results show a difference in the views and
perceptions about the COVID-19 maternal vaccination of HCWs before and after the gov-
ernment recommendation, with over 80% of them reporting that the COVID-19 vaccination
was important during pregnancy after the recommendation, compared to 33% prior. This
mirrors other studies conducted among HCWs in Spain, such as that of Palma et al. [36],
showing a decrease in vaccine hesitancy among the HCWs surveyed between 2020 and
2021. Interestingly, this was also observed in maternal vaccination uptake, where 7% of the
women surveyed before the national recommendations reported having been vaccinated
against COVID-19 while pregnant, increasing to nearly 60% after the national vaccine
recommendation in pregnancy. Nevertheless, while most HCWs considered COVID-19 an
important maternal vaccine, their trust in the Tdap and influenza vaccinations remained
higher, and they reported having more information about these vaccinations.
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The semi-qualitative approach of this study, through some free-form questions, en-
abled the study participants to express views on maternal vaccinations that were not
investigated through the survey. Certain reoccurring themes were noted, such as the trust
in the HCW recommendations and the fear of becoming infected with COVID-19 during
pregnancy, as no specific treatment was perceived as being available for the treatment
of COVID-19 in pregnancy at the time, which were shown as facilitators to vaccination.
Remarkably, this study also revealed that while the majority (83%) of HCWs believed
that the recommended COVID-19 maternal vaccination was important for the protection
of pregnant mothers, less than a third recognised that they had sufficient information
regarding the COVID-19 maternal vaccine. Proving the key role that health professionals
play in vaccine acceptability, the uptake and demand of COVID-19 maternal vaccination
should translate into prioritisation, specific training, and information provided to HCWs
on maternal vaccines for higher impact, as also shown in other studies [36]. A reoccurring
barrier to COVID-19 vaccine coverage was the lack of COVID-19 vaccine trial data in
pregnant women, as outlined in the qualitative aspect of this study. Pregnant women are
rarely represented in clinical trials due to ethical issues, with ongoing debates on whether
they should be included [37].

This study has certain limitations, some related to quantitative study design. Namely,
the use of closed-ended questions throughout the survey, with specific options to choose
from and little or no opportunity for explanations. While there was the option of “Other”
with the possibility of a free-form response, the existence of predetermined answer options
could have caused a disposition to select a listed option. Additionally, the surveys for
pregnant women were only available in Spanish and English, meaning that there may have
been a language barrier for some participants or that certain potential participants could
have been excluded. In terms of the study sample, most surveys for pregnant women were
conducted in two centres, the Hospital Clínic Barcelona and the CAP Manso, the former
receiving more high-risk pregnancies and the latter serving pregnancies from the local
community. As the study sample represents the population of Barcelona, this could have
led to generalisations. Additionally, the surveys did not include relatives involved in the
decision-making process, such as women’s partners. Finally, though the calculated sample
size of the larger study was 300 pregnant women and 300 HCWs, cleaning the data to
only include those interviewed after the national guidelines were introduced led to smaller
sample sizes for both groups being included in this manuscript.

5. Conclusions

This cross-sectional study provided insights into the perceptions of pregnant women
and HCWs regarding COVID-19 vaccination during pregnancy and the barriers and facili-
tators to vaccine uptake. The COVID-19 vaccination in pregnancy was recommended in
Spain during the conduction of the study, and awareness of the vaccination was relatively
high among both groups. The study demonstrated that HCWs are the greatest factor in
decision-making and hold a key role in COVID-19 maternal vaccine acceptance, with their
recommendation resulting in increased coverage. The majority of HCWs self-reported
recommending maternal vaccinations, yet they recognised a lack of information and train-
ing regarding COVID-19 vaccinations. The complex and interrelated factors affecting
maternal vaccination acceptance and uptake need to be addressed when optimising ser-
vice delivery strategies to increase acceptability of the intervention and to achieve a high
vaccination coverage.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/vaccines10111930/s1, Survey S1: Survey of Pregnant Women:
Knowledge and Perceptions of Maternal Vaccines (English Version); Survey S2: Survey aimed at
health professionals: Knowledge and perceptions about maternal vaccines (Translated from Spanish).

https://www.mdpi.com/article/10.3390/vaccines10111930/s1
https://www.mdpi.com/article/10.3390/vaccines10111930/s1
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Appendix A

Table A1. Categories for pregnant women’s acceptability of COVID-19 vaccines.

Code Sub-Code Quote in Original Language Translation to English

In favour of MV HCW Me fio de lo que me aconsejan los profesionales
sanitarios I trust what HCW recommend

Community Pienso que es importante para mamás, bebés y
personas de alrededor

I think it’s important for mothers, babies and
people around us

Para proteger a todos To protect everyone
Por el bien común For the greater good

Risk-benefit assessment

En el caso de la vacuna contra la COVID19
pensaba vacunarme después de dar a luz porque
no estaba segura de cómo podía repercutir en mi
bebé pero me ha podido más el miedo a
contagiarme y no poder ser medicada

In the case of the COVID19 vaccine, I thought I
would get vaccinated after giving birth because I
was not sure how it could affect my baby, but the
fear of infecting me and not being able to be
medicated has been more powerful

Las vacunas me dan miedo pero las tomo I am scared of vaccines but I take them
Porque es la única manera de acabar con la
pandemia. Because it’s the only way to end the pandemic.

I decided that the risks to me (and by extension
my baby) were greater from COVID 19 than from
the vaccine. I was also travelling to the UK where
the case numbers were higher. Additionally, I
wanted to visit my 88-year-old grandmother
without putting her at risk, as I knew I would not
be able to see her for a long time due to the
pregnancy.

N/A

Against MV COVID-19 Las nuevas como es la COVID-19, no me las
pondría a menos que fuera totalmente obligatoria.

I would not take the new ones like COVID-19
unless they were totally mandatory.

Falta de estudios de COVID-19, faltan años para
tener credibilidad, si tú quieres [ser vacunada] ok,
pero nos están vacunando con agua y jabón.

Lack of COVID-19 studies, it takes years to have
credibility, if you want [get vaccinated], ok, but
they are vaccinating us with soap and water.

La vacuna del COVID-19 es tan nueva que no se
conocen los resultados a largo plazo que pueden
causar en un bebé en desarrollo, a diferencia de
otras vacunas de las que sí existen estudios a lo
largo de los años

The COVID-19 vaccine is so new that the
long-term results it can cause in a developing
baby are not known, unlike other vaccines for
which there have been studies over the years

La única vacuna que no quiero administrarme es
la del COVID-19, por la falta de estudios a largo
plazo. Si no estuviera embarazada asumiría el
riesgo que puede conllevar, por el beneficio que
supone a la sociedad. Pero gestando un bebé en
desarrollo no quiero asumir al riesgo de no saber
qué puede pasar

The only vaccine I do not want to take is the
COVID-19 one, due to the lack of long-term
studies. If I were not pregnant, I would assume
the risk that it may entail, because of the benefit it
represents for society. However, carrying a
developing baby, I do not want to take the risk,
not knowing what can happen
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Table A1. Cont.

Code Sub-Code Quote in Original Language Translation to English
Solo constar que la única vacuna que no estoy a
favor es la de COVID-19 porque creo que sigue
habiendo mucha desinformación y no hay aún
estudios en mujeres embarazadas ni cómo afecta
hormonalmente a las mujeres en general. Yo que
además he tenido problemas de fertilidad y me
gustaría volver a quedarme embarazada me
parece un riesgo. Un dato importante es que pasé
COVID no estando embarazada y sigo con
anticuerpos, eso me da cierta seguridad.

Just to state that the only vaccine that I am not in
favour of is the COVID-19 one because I think
there is still a lot of misinformation and there are
still no studies on pregnant women or how it
affects women in general hormonally. For me,
since I have had fertility problems and would like
to get pregnant again, it seems like a risk. An
important fact is that I had COVID before
pregnancy and I still have antibodies, which gives
me some security.

Con lo del COVID-19, estoy harta de vacunas With COVID-19, I am fed up with vaccines

HCW

El hecho de que no haya un consenso entre los
médicos también es un foco de indecisión,
estamos solas a la hora de decidir. Conozco
embarazadas a las que algunos médicos han
recomendado no vacunarse contra la COVID19 y
eso genera desconfianza.

The fact that there is no consensus among doctors
is also a source of indecision, we are alone when
deciding. I know pregnant women who some
doctors have recommended not to be vaccinated
against COVID19 and that generates mistrust.

Por favor actualizar la formación de las matronas
y enseñarles a todo el personal a atenter a los
pacientes!!!! Vuestro objetivo es informar y el
paciente decide!!!!

Please update the training of midwives and teach
all staff how to care for patients!!!! Your goal is to
inform and the patient decides!!!!

Pregnancy Me vacunaré de COVID-19 una vez nacida la
criatura.

I will get the COVID-19 vaccine once the child is
born.

Estoy en favor de las vacunas pero no durante el
embarazo si no es imprescindible

I am in favour of vaccinations but not during
pregnancy if it is not essential

No informan si es bueno para embarazadas
vacunarse de una forma transparente

they do not inform if it is good for pregnant
women to be vaccinated in a transparent way

Risks

Hacen hincapié siempre a que “debemos”
vacunarnos pero no de los riesgos a los que nos
exponemos, la información no suele ser objetiva
pero sesgada.

It is always emphasised that “we must” be
vaccinated but not about the risks to which we are
exposed. The information is usually not objective
but biased.

Vaccinations can cause miscarriage and stillbirths. N/A
Estudios con los efectos secundarios a largo plazo
de las vacunas: metales pesados, autismos,
alergias en el bebé

Studies with long-term side effects of vaccines:
heavy metals, autism, allergies in the baby

No encuentro respuestas claras sobre las posibles
consecuencias de la vacuna en el bebé, no ha
pasado tiempo suficiente

I do not find a clear answer about the possible
consequences of the vaccine on the baby, not
enough time has passed

Location Prefiero vacunarme en Bangladesh I prefer to be vaccinated in Bangladesh
Por el tema de COVID no quería desplazarme a
un hospital

Because of the COVID issue, I did not want to go
to a hospital

Es mucho más difícil vacunarse en España que en
Portugal y Francia.

It’s a lot more difficult to get vaccinated in Spain
than in Portugal or France.

Personal opinions Al margen de la evidencia científica creo que cada
persona debe decidir sobre su estado vacunal.

Regardless of the scientific evidence, I believe that
each person must decide on their vaccination
status.

No me ha parecido importante it did not seem important to me
A raíz de la vacuna del COVID-19 tengo
desconfianza en las vacunas

As a result of the COVID-19 vaccine I have
mistrust in vaccines

Estoy en contra de la repartición de vacunas a
nivel mundial, me parece muy poco responsable.

I am against the distribution on a global level, it
seems very irresponsible to me.

Demasiadas vacunas. Prevención mejor Too many vaccines. Better prevention
He dudado si era imprescindible I doubted it was essential

Religion and beliefs

No son compatibles con mis valores éticos ni
religión. En 2018 falleció un hijo mío, un niño de
diez años. También perdí a mi propio padre.
Devota, creo en dios, vamos dejando el curso.
Conocimientos familiares y la fé ayuda mucho.
Vamos a morir tomando vacuna o no. No creo en
la vacuna del COVID-19 sino una fecha para
morir. Si es obligatorio, menos creo.

They are not compatible with my ethical values or
religion. In 2018, my son, a ten-year-old boy,
passed away. I also lost my own father. Devout, I
believe in God, we should let things run their
course. Family knowledge and faith helps a lot.
We are going to die whether we are vaccinated or
not. I do not believe in the COVID vaccine but in
a date to die. If it is mandatory, even less I think.

Religión, el ocultismo, viviendo con muchos que
no creen en dios . . . guerra . . . no me interesa Por
luchar por una muerte que va a llegar

Religion, the occult, living with many who do not
believe in god... war... I am not interested In
fighting for a death that is going to come

Appendix B

Table A2. Categories for healthcare workers’ acceptability of COVID-19 vaccines.

Code Sub-Code Quote in Original Language Translation to English

Barriers Opinions A vegades em costa argumentar la importància en
dones que presenten resistència a les vacunes

I sometimes find it difficult to argue the
importance with women who are resistant to
vaccines

Culture

Un del col·lectiu de dones que veiem mes reticents a
vacunar-se embarassades és el de dones magrebines.
Segons la meva percepció, potser per la dificultat
idiomàtica present, moltes vegades.

One of the groups of women we are most
reluctant to get vaccines while pregnant is the
Maghreb women. In my perception, perhaps
because of the language barrier.
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Table A2. Cont.

Code Sub-Code Quote in Original Language Translation to English
Hi ha grups de població que culturalment rebutgen les
vacunes: en el cas de la cultura magribina crec que
s’hauria d’intentar fer una feina a nivell comunitari a
través de les seves persones referents

There are groups of people who culturally reject
vaccines: in the case of the Maghreb culture, I
think we should try to do work at the community
level through their referents.

Media
Es muy difícil contrarrestar el efecto de los medios de
comunicación y las “fake news” respecto a la
vacunación

It is very difficult to counteract the effect of the
media and fake news regarding vaccination

Guidelines

Si hi ha dubte respecte al que les institucions
recomanen com passa amb la vacuna de la COVID, les
dones prefereixen no vacunar-se. Se saben joves i amb
baix risc de fer una malaltia severa en cas de que
contraguessin la infecció

If there is any doubt as to what institutions
recommend about the COVID vaccine, women
prefer not to get vaccinated. They know that they
are young and at low risk of developing a severe
illness if they contracted the infection

Lack of information
Estaría bien recibir más formación sobre vacunas y
embarazo de cara a poder recomendarlas a las
pacientes

It would be good to receive more training about
vaccines and pregnancy to be able to recommend
them to patients

Faltan folletos informativos sobre las vacunas en las
embarazadas que desvirtúen mites arraigados

There is a lack of information leaflets on vaccines
for pregnant women to counteract ingrained
myths

Considero que necesitaríamos más información
actualizada y basada en evidencia científica para
recomendar la vacuna del COVID19 en mujeres
embarazadas.

I believe that we would need more up-to-date
information based on scientific evidence to
recommend the COVID19 vaccine to pregnant
women.

Durant l’últim any, falta consens entre els
professionals de l’equip per falta de directius clares.
Coneixes canvis per les noticies i no pels superiors.

Over the last year, there has been a lack of
awareness among team professionals due to a lack
of clear direction. You know changes from the
news and not from the superiors.

Al col·lectiu de llevadores arriba informació
contradictòria sobre la vacunació COVID a gestants.
Segons l’organització la recomanació és diferent,
s’haurien d’unificar criteris.

Contradictory information about COVID
vaccination of pregnant women has reached
midwives. Depending on the organisation, the
recommendation is different, criteria should be
unified.

Perceptions Role of HCW

A mi parecer la palabra ““Recomendar”” no es la
adecuada para hablar de vacunas con una usuaria y
menos aún si está embarazada. Prefiero utilizar la
palabra ““Informar”” porque es finalmente la gestante
quien toma una decisión informada. Las vacunas,
como todo medicamento, no están libres de efectos
secundarios (así sean del 0.01%) y, si llegara a pasar
algo, al haberlas ““recomendado”” la usuaria nos
atribuiría la causa de su mal momento.

In my opinion, the word ““Recommend”” is not
the right one to talk about vaccines with a user,
and even less so if she is pregnant. I prefer to use
the word ““Inform”” because it is ultimately the
mother who makes an informed decision.
Vaccines, like all medicines, are not free of side
effects (even if they are 0.01%) and, if something
were to happen, having ““ recommended ““ them,
the user would attribute the cause of the
side-effects to us.

Els professionals de la salut hem de donar informació
variada, contrastada i basada en evidència. La meva
feina no és recomanar, perquè això influiria en les
decisions maternes que han de ser pròpies per a cada
dona, basades en l’evidència i en els seus valors,
prioritats, principis i creences.

We health professionals need to provide varied,
contrasted and evidence-based information. My
job is not to recommend, because that would
influence the maternal decisions that must be
specific to each woman, based on the evidence
and her values, priorities, principles, and beliefs.

HCW recommendations
Sobre la vacuna de la grip penso que hauríem de ser
més restrictius en el primer trimestre de la gestació, ja
que hi ha estudis controvertits en el seu resultat.

I think we should be more restrictive about the
influenza vaccine in the first trimester of
pregnancy, as there are controversial studies on its
outcome.

Tinc algunes recances respecte a la idoneïtat de
vacunar a TOTES les dones embarassades de grip i tos
ferina però entenc que és important seguir els
protocols, algú amb més formació que jo els ha redactat
i pensat. Entenc que la vacuna contra la COVID és
diferent a les altres pel moment en el que estem, potser
la meva recomanació pot canviar amb el temps

I have some doubts about the suitability of
vaccinating ALL pregnant women with influenza
and whooping cough but I understand that it is
important to follow the protocols, some with
more training than I have written and thought
about it. I understand that the COVID vaccine is
different from the others at the moment, maybe
my recommendation may change over time.

Crec que qui fa més informació a les pacients a nivell
MEDICINA PÚBLICA son les llevadores que porten el
control dels embarassos de baix risc de curs normals
(la majoria). He pogut detectar (almenys a les zones on
em moc) que molta gent pertanyent a aquest col·lectiu
(llevadores) són molt reàcies al tema de les vacunes i la
seva seguretat, per tant, tot i que TREBALLANT en el
seu àmbit intenten no transmetre ““OPINIONS”” si no
““RECOMANACIONS del DEPARTAMENT pel qual
treballen””, és molt difícil mostrar-se neutral quan,
especialment, les gestants solen demanar: ““I tu, Què
faries???””. Aquesta OBSERVACIO no és tant clara en
el col·lectiu MÈDIC (obstetres).

I think that those who give more information to
patients at the level of PUBLIC MEDICINE are the
midwives who take control of (most) normal
low-risk pregnancies. I have been able to detect
(at least in areas where I work) that many people
belonging to this group (midwives) are very
reluctant about the issue of vaccines and their
safety, therefore, although they WORK in this
field, they try not to transmit ““OPINIONS”” if
not ““RECOMMENDATIONS OF THE
DEPARTMENT they work in””, it is very difficult
to be neutral when, especially, pregnant women
often ask: ““Additionally, you, What would you
do ???””. This OBSERVATION is not so clear in
the MEDICAL group (obstetricians).

Vaccine acceptance COVID-19
La vacuna dTpa tiene mucha más aceptación que la
vacuna de la gripe (aunque también suele ser bastante
bien aceptada), no así la del COVID.

The Tdap vaccine is much more widely accepted
than the influenza vaccine (although it is also
usually quite well accepted), but not the COVID
one.

La vacuna que rebutjen les meves pacients en la gran
majoria es la de la COVID i poques vegades la de la
grip. La de la tos ferina sempre la terminan acceptant
desprès de una bona informació.

The vaccine that most patients reject is the COVID
vaccine and rarely the influenza vaccine.
Whooping cough is always accepted after good
information.
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