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ABSTRACT

Background: SARS-CoV-2 vaccine has been recommended to pregnant women, but survey studies
showed contrasting findings worldwide in relation to the willingness to accept vaccination during preg-
nancy.
Objective: To evaluate the evidence from the literature regarding the acceptance rate of the SARS-CoV-2
vaccine in pregnant and breastfeeding women.
Study design: We performed a systematic review on the main databases (MEDLINE (PubMed), Scopus, ISI
Web of Science) searching for all the peer-reviewed survey studies analyzing the eventual acceptance
rate of the SARS-CoV-2 vaccine among pregnant and breastfeeding women. To combine data meta-
analyses of proportions and pooled proportions with their 95% confidence intervals (CI) were calculated.
Results: 15 studies including 25,839 women were included in the analysis. The proportion of women
actually willing to be vaccinated during pregnancy is 49.1% (95% Cl, 42.3-56.0), and the proportion of
breastfeeding women is 61.6% (95% CI, 50.0-75.0).
Conclusion: The cumulative SARS-CoV-2 vaccine acceptance rate among pregnant women appears still
low. Vaccinal campaign are urgently needed to drive more confidence into the vaccine to help reducing
the spread of the infection and the possible consequences during pregnancy.

© 2021 Elsevier B.V. All rights reserved.
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Introduction complement database search. We adhered to the Preferred Report-

It has been more than a year since SARS-CoV-2 pandemic was
declared. At the time of writing >4 million and 400 thousand
deaths have been registered worldwide. [1] Italy was the one of
the first European countries to be severely hit by the spread of
the pandemic. There, evidence and guidance on how to manage
obstetrics and gynecology patients during this period have been
soon released and taken as example by other nations [2-15]. Nota-
bly, pregnant women were soon considered a population at
increased risk for complications and more severe COVID-19 course
[16-22]. Very soon, it appeared as the vaccination could have been
one of the most useful solutions to counteract the pandemic, but
historically pregnant women have not been included into vaccine
trials [23], and therefore uncertainty about its safety in this specific
population opened a debate on the need to administer SARS-CoV-2
vaccine during pregnancy [24-28]; indeed, counseling becomes of
striking value in such a context [29-33]. National and international
societies endorsed this suggestion, initially considering the high-
risk pregnancies and working as health practitioners as the main
indications to the vaccine, as well as the need to include pregnant
women into future vaccine trials, and then stating that pregnancy
should not be considered a contraindication to the vaccine and that
pregnant women are ‘“de facto” a population at risk [34-42]. Pre-
liminary data seem to reassure regarding safety issues and immu-
nization properties of SARS-CoV-2 vaccines in pregnant women,
demonstrating also that neonates born from vaccinated mothers
possess antibodies against SARS-CoV-2 [43-45].

In this scenario, it is still unclear whether women are really
likely to request vaccination during pregnancy. For this reason,
we previously conducted two surveys in two Italian teaching hos-
pitals to evaluate the willingness of women to undergo the SARS-
CoV-2 vaccine, with contrasting findings [46,47]. In light of the
increasing number of surveys on the matter, the aim of this sys-
tematic review was to elucidate what pregnant women worldwide
really think about the chance to receive the vaccine against COVID-
19.

Materials and methods
Search strategy

We conducted a systematic search using the MEDLINE
(PubMed), Scopus, ISI Web of Science databases to identify all rel-
evant studies published before 22 August 2021. Combinations of
the following keywords and MESH search terms were used: (“vac-
cine” OR “vaccination”) AND (“SARS-CoV-2" OR “COVID-19” OR
“coronavirus”) AND (“pregnancy” OR “pregnant” OR “pregnant
women” OR “during pregnancy” AND (“acceptance” OR “hesitancy”
OR “belief” OR “perspectives” OR “willingness”) AND (“survey”).
Search strategy was limited to only English studies. The reference
lists of relevant reviews and articles were also hand-searched to
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ing Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [48], and provide its checklist (Supplementary material

1).
Selection of studies

Only studies reporting the willingness of pregnant women to
receive anti-SARS-CoV-2 vaccine on a survey basis were included.
We excluded studies on vaccines other than SARS-COV-2. We also
excluded studies reporting the rate of currently SARS-CoV-2-
vaccinated women in pregnancy. Two reviewers (LC, RDG) inde-
pendently evaluated titles and abstracts. Duplications were
removed using Endnote online software and also manually. Dis-
agreements were resolved by discussion among authors, and if
required, with the involvement of the most experienced authors
(GR, GMM). Only studies published in peer-reviewed journals were
evaluated.

Data extraction

Data were extracted independently by two reviewers (RDG,
VDV) using predefined data fields, and study quality indicators.
In detail, we developed a data extraction sheet based on the
Cochrane data extraction template for non RCTs (https://dplp.co-
chrane.org/data-extraction-forms).

Quality assessment

The risk of bias and quality assessment of the included studies
were performed using the Quality Assessment Checklist for Survey
Studies in Psychology (Q-SSP) [49]. This checklist is divided into 4
domains (Introduction: Rationale/Variables - 4 items; Participants:
Sampling/Recruitment - 3 items; Data: Collection/Analyses/Mea
sures/Results/Discussion - 10 items; Ethics - 3 items). Two authors
(IM, GS) independently assessed the risk of bias for each study. If
for >70% of items a YES response has been found, the study is con-
sidered of acceptable quality, otherwise questionable.

Outcomes

The primary outcome was the evaluation of SARS-CoV-2 vac-
cine acceptance rate in pregnant or breastfeeding women. The
main reasons declared as determinants for vaccine acceptance/re-
fusal were also described.

Statistical analysis

Prevalence of SARS-CoV-2 vaccine acceptance was calculated by
the total number of women accepting to be vaccinated in that
whole population group, then considering the number of women
accepting to be vaccinated in pregnant and breastfeeding groups
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Fig. 1. Flow-chart diagram of studies’ inclusion in the systematic review.

alone, respectively. Prevalence was calculated for each included
study and as pooled estimate, and graphically reported on forest
plots with 95% confidence interval (CI). Statistical heterogeneity
among studies was assessed by the inconsistency index I°. Hetero-
geneity was categorized as: null for 2 = 0%, minimal for I? < 25%,
low for I2 < 50%, moderate for I> < 75% and high for I> > 75%. The
association between the prevalence of socio-demographic and
medical features and SARS-CoV-2 vaccine acceptance was assessed
using odds ratio (OR) with 95% confidence interval (CI). In details,
advanced maternal age, Caucasian ethnicity, medium-high educa-
tion, occupation, health status features and trimesters of preg-
nancy were analyzed comparing with non-variables as reference
groups. P value < 0.05 was considered significant. The random
effect model of DerSimonian and Laird was adopted for all analy-
ses. Egger’s test was used to assess potential publication bias and
funnel plots were created for visual inspection. Tests for funnel
plot asymmetry were not used when the total number of publica-
tions included for each outcome was <10, as the tests lack power to
detect real asymmetry in this case. The analysis was performed
using Stats direct 3.0.171 (Stats Direct Ltd) and Revman 5.3 (The
Nordic Cochrane Centre, The Cochrane Collaboration, 2014) statis-
tical software.
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Results
Study characteristics and quality assessment

Initially, 232 articles were identified; of these, 84 articles were
duplications and thus removed. The titles and abstracts of 148 arti-
cles were scrutinized and ultimately 32 were selected for full text
retrieval and eligibility assessment. Finally, 15 articles [46,47,50-
62] were included in the quantitative and qualitative analyses
(Fig. 1). Two of them were multicenter international surveys
[50,59], two came from Italy [46,47], two from Ethiopia [53,56]
and three from USA [54,57,61]. In relation to the period of analysis,
Ceulemans et al. [50] were the first ones to ask for vaccine accep-
tance among pregnant women, followed by Skjefte et al. [59],
Mohan et al. [55], Tao et al. [62] and Mappa et al. [47], during a per-
iod in which there was still no vaccine or it was not yet widely pro-
posed to pregnant women (Table 1). The study by Stukelberger
et al. [60] is a part of Ceulemans et al. [50], but it was included
in the analysis since it was not possible to extract data for sec-
ondary analysis from Ceulemans et al. [50]; however, in order
not to duplicate the study population, we subtracted from the total
cases of Ceulemans et al. [50] those of Stukelberger et al. [60].

When performing the quality assessment according to the Q-SSP
checklist, it was decided to not take into consideration two items (n.
3 and n. 12). Item n. 3 is related to the definition of a proper hypoth-
esis to guide the survey, while item n. 12 requests the use of vali-
dated instruments to perform the survey. In our opinion, given that
the main aim of these surveys was to understand an epidemiological
issue and not to prove some theory or hypothesis, and also just to
know pregnant women’s willingness to receive the SARS-CoV-2 vac-
cine (a simple and direct question, without the use of specific tools),
this would have led to lower total scores since no studies but one
clearly declared a hypothesis [52], and only a study declared the
use of a validated tool [55]. Finally, only 2 studies were considered
of questionable quality (Table 2). However, since the purpose of
our study is to understand the worldwide attitude of pregnant
women to receive the SARS-CoV-2 vaccine, we decided to include
all of them into the systematic review.

Synthesis of results

Overall, 25,839 women have been included in the analysis. From
the data reported by included studies, it appears that 50% of them
(95% (I, 43.4-56.7) would accept the vaccine during pregnancy or
breastfeeding (Table 3; Fig. 2). When we analyzed pregnant women
separately from breastfeeding women, it came out that the proportion
of women actually willing to be vaccinated during pregnancy is 49.1%
(95% (I, 42.3-56.0; Fig. 3), but the proportion of breastfeeding women
is higher, reaching the 61.6% (95% CI, 50.0-75.0; Fig. 4) (Table 3). More-
over, we observed increased acceptance rate in Caucasian women (OR
1.93, 95% CI 1.0-3.5) and women usually accepting influenza vaccine
(also eventually when pregnant; OR 5.18, 2.6-10.1). No differences
were noted in relation to advanced maternal age, civil status, educa-
tion, occupation, trimester of pregnancy and other features (Table 4).
A potential publication bias could be found for the primary outcome
(Egger's test: —6,762783, 95% Cl = -13,057623 to —0,467942;
P = 0.0373) (Supplementary material 2), while this was not found for
the pregnant women alone subgroup (Egger’s test: —5,363621, 95%
Cl=-13,159764 to 2,432523; P = 0.1582) (Supplementary material 3).

Discussion
Main findings

Worldwide, the acceptance rate of the vaccination against
SARS-CoV-2 is about 50% in pregnant women and 60% in breast-



Table 1
Features of included studies.

Authors, Year  Study Study design Sample size Period Inclusion Exclusion Intervention Outcomes Findings

location considered criteria criteria

Carbone et al,, Italy Multicenter 142 (119 January Pregnant Inability to After signing an informed Women were specifically asked  Most of the included women did
2021 cross-sectional pregnant and 2021 women comprehend consent and reading the position if they were in favor or against not express their agreement to

survey. 23 early post- attending the the textand to  paper ad interim on “Pregnancy  the SARS-CoV-2 vaccine during eventually receive SARS-CoV-2
partum two centers for sign the and COVID-19 vaccine”, an pregnancy. Furthermore, vaccine during pregnancy (40,
period). outpatient informed anonymous online semi- questions were asked regarding  28.2% vs 102, 71.8%). No
visits, and consent. structured questionnaire general acceptance of vaccines, statistically significant
early post- developed using google forms whether the acceptance of differences were found in
partum was administered; Part A (socio- SARS-CoV-2 vaccine was relation to nationality, marital
inpatient cultural and demographic dependent on the pregnant or status, education, employment,
women who variables, past and current breastfeeding status and if they =~ smoke, pre-existing diseases,
were asked to obstetrical history, maternal age would receive other vaccine type of conception, pregnancy
participate to a and gestational age at the receipt recommended during pregnancy trimester at survey and
survey on the of the questionnaire); Part B (referring to the trivalent DTPa pregnancy complications during
possible (women’s knowledge and and the influenza vaccines). current pregnancy, between
uptake of the concerns about vaccines). Patients were grouped according women who would undergo
SARS-CoV-2 to their response to the survey SARS-CoV-2 vaccine in
vaccine during (acceptance or decline of the pregnancy and women who
pregnancy and SARS- CoV-2 vaccine during would not. Women who had a
puerperium. pregnancy or breastfeeding). previous pregnancy
(irrespectively from the
outcome) and women still
pregnant at survey time would
preferably decline the SARS-
CoV-2 vaccine in a statistically
significant manner.

Ceulemans Ireland, Multinational, 16,063 (6661 Between Pregnant and NS Data collection occurred through Pregnant and breastfeeding Primigravida pregnant women
et al, Norway, Cross- pregnant and  June 16 breastfeeding a uniform, anonymous web women’s beliefs about the and breastfeeding women who
2021°° Switzerland,  sectional, 9402 breast- and July women up to survey. Women'’s perceptions coronavirus and COVID-19 delivered in the last 6 months

the web-based feeding 14, 2020, 3 months about the coronavirus and vaccine willingness in pregnancy were more likely to be willing to

Netherlands, survey. women). and postpartum (or COVID-19 vaccine willingness and breastfeeding (for all get a vaccine. In contrast,

United between up to 4 weeks were assessed by seven countries) and on the self- pregnant and breastfeeding

Kingdom, April 10 after delivery statements (five in the reported impact of the pandemic women with low and medium

Belgium. and May in Belgium) pregnancy and two in the on the four thematic areas of levels of education and without

31, 2020. and who were breastfeeding survey), rated ona maternity care (for all countries employment were less in favor

older than 4-point Likert scale ranging from except Belgium). of COVID-19 vaccination. Finally,
18 years. “strongly agree” to “strongly pregnant women working in

disagree”.

healthcare were also less likely
to be willing to get a vaccine
compared to women employed
outside healthcare. In the
univariable analyses, pregnant
women who had a positive test
result for SARS- CoV-2 were
more in favor of getting a COVID-
19 vaccine in pregnancy
compared to women without a
positive test result, but the
finding was not significant. A
similar observation was noted
among breastfeeding women.

(continued on next page)
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Table 1 (continued)

Authors, Year

Sample size

Period
considered

Outcomes

Findings

Desai et al.,
20217

Gheoghean
et al.,
202171

Study Study design

location

USA Cross-
sectional
survey

Ireland Single center

cross sectional
survey.

124

300

Between
February
and March
2021.

Between
December
4,2020 and
January 14,
2021.

Inclusion Exclusion Intervention

criteria criteria

Pregnant NS Anonymous survey
women of

18 years old or

older.

Participants NS The survey instrument was

were recruited
both in person
and via online

developed and hosted online
using Sawtooth software.
Likelihood was measured on a

platforms. 10-point scale where 1
Obstetricians represented “very unlikely” and
and midwives 10 “very likely.” An open-ended
distributed question, “What do you think
study would most affect your choice
information about receiving or not receiving
leaflets with a a COVID- 19 vaccine during
link to the pregnancy?” accompanied the
survey to scale question. Survey items
women included demographic
attending for information, obstetric factors,
clinic and prior vaccination
appointments. experience.

A short video
that explained
the purpose of
the research
and provided a
link to the
survey
appeared on
the hospital’s
Instagram and
Twitter
accounts. A
member of the
research team
also recruited
women in-
person during
OGTT.

Patients were queried about
their willingness to receive the
COVID-19 vaccine before they
were given any information.
Data on demographic factors,
including race, religion,
education level, marital status,
and prior vaccine history, were
also collected. Patients were
then asked to read a fact sheet
about the safety of the COVID-19
vaccines in pregnant women and
discussed the information with a
provider. A comparison between
the pre- and post- willingness to
receive the COVID-19 vaccine
was conducted.

Women rated their likelihood of
receipt of a COVID-19 vaccine,
when pregnant and when not
pregnant, and their likelihood of
receipt of routinely
recommended vaccines in
pregnancy.

Those who received the annual
influenza vaccine were
significantly more likely to get
the COVID-19 vaccine (50% vs.
9.7%). Additionally, those who
had previously discussed the
COVID-19 vaccine with a
physician were significantly
more likely to receive the
vaccine (45.8% vs. 26.0%). There
was a statistically significant
effect of discussing the vaccine
with a healthcare provider and
providing patients with a fact
sheet regarding patients’
willingness to receive the
COVID-19 vaccine.

113 (38%) women rated
likelihood of receipt of a COVID-
19 vaccine during pregnancy as
8 or higher, while 108 (36%)
respond with a score of < 2. On
the other hand, 63% of women
rated their likelihood of receipt
of a COVID-19 vaccine if not
pregnant as > 8 and 75% of
women rated their likelihood of
receipt of routine vaccines
during pregnancy as > 8. On
bivariate analysis having a
college degree, attending private
or semi-private clinic, being
aged 30-35y, and gestational
age > 31 weeks were associated
with a score of > 8. However,
only later gestational age and
being aged 30-35 y remained
associated with increased
likelihood of a COVID-19 vaccine
receipt on multivariable logistic
regression.
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Table 1 (continued)

Authors, Year  Study Study design  Sample size Period Inclusion Exclusion Intervention Outcomes Findings
location considered criteria criteria
Goncu Ayan Turkey single center 300 Between Pregnant NS The face-to-face questionnaire NS 111 (37%) stated their intent to
et al, cross-sectional January 1, women who contained 40 questions about receive the vaccine if it were
2021°2 survey. 2021 and were seen for socio-demographic features, recommended for pregnant
February 1, prenatal care. vaccination history, perception women. 92 (30.7%) of the
2021. of risk related to the COVID-19 participants were regarded as
pandemic, the impact of the experiencing high-risk
COVID-19 pandemic, and pregnancies. We did not find a
acceptance of and attitude significant difference between
toward future COVID-19 high-risk and low-risk groups.
vaccination. Pregnant women who said they
would refuse the vaccine stated
their most important concerns
as: (1) a lack of data about
COVID-19 vaccine safety in the
pregnant population, and (2) the
possibility of harm to the fetus.
When we compared first-
trimester with second- and
third-trimester pregnant
women, women in their first
trimester expressed greater
interest in receiving the COVID-
19 vaccination than others.
Levy et al., USA Single center 662 From >18 yearsold NS 31 questions regarding socio- Primary outcome was COVID-19  Overall, 381/653 (58.3%) women
202154 cross sectional December  and English- demographics, vaccination vaccine acceptance rate. would accept the COVID-19
survey. 14,2020 to  speaking history, previous COVID-19 Univariate analyses were vaccine while pregnant. Among
January 14, during their symptoms and diagnoses, performed to estimate the effect the women who declined
2021. nuchal attitudes toward vaccines in of different variables on vaccination, the most common
translucency pregnancy, and beliefs about the acceptance of COVID-19 primary concern was risk to the
or anatomic COVID-19 vaccination vaccination and are reported as  fetus or neonate (45.8%),
survey specifically. OR with 95% CI. To better followed by vaccine side effects
sonogram understand certain (17.7%). On univariate analyses,
appointment. subpopulations’ vaccine younger age, Black or African

acceptance rate, we performed
crosswise analyses of a priori
variables of interest (race,
educational attainment, and
influenza vaccine status).

American race, Hispanic
ethnicity, having less than a
bachelor’s degree, and declining
the seasonal influenza vaccine
were associated with non-
acceptance of COVID-19
vaccination in pregnancy. Trust
in the information received
about vaccinations was the
strongest predictor of COVID-19
vaccination acceptance. On
crosswise comparisons,
educational status did not affect
COVID-19 vaccine acceptance
rate among Black or African
American women; however,
among White women, lower
education was associated with

(continued on next page)
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Table 1 (continued)

Authors, Year  Study Study design Period Inclusion Exclusion Intervention Outcomes Findings
location considered criteria criteria
lower odds of vaccine
acceptance. Additionally, among
those who decline influenza
vaccination in pregnancy, no
Black or African American
women would accept COVID-19
vaccination, while 25.0% of
White women would accept the
vaccine.
Mappa et al., Italy Single center On Women that NS Anonymous online semi- NS 136 (84.5%) felt vaccination as a
202147 cross-sectional December  have attended structured questionnaire was possible breakthrough in
survey. 27, 2020. the antenatal sent through emails the first day resolving the pandemic (vaccine
clinic of of starting SARS-CoV-2 positive) while the remaining 25
Ospedale vaccinations in Italy; the (25.5%) considered the vaccine
Cristo Re, questionnaire is structured in not useful (vaccine negative).
Universita di two sections: part A, finalized to Among the former group, 72
Roma Tor acquire in 16 items maternal women (52.9%) were favorable
Vergata, Rome, characteristics and to test to obtain the vaccine during
Italy, in the women’s knowledge and pregnancy, a percentage
last 2 weeks. concerns about vaccines; part B, significantly higher when
containing the STAL To evaluate compared to the vaccine
the maternal concern about negative group (7; 28%). Further,
perinatal complication induced women negative to SARS-CoV-2
by SARS-CoV-2 vaccine vaccine showed a lower
the following fears were also educational level and a higher
considered: fetal structural prevalence of unemployment
anomalies, growth anomalies when compared to the vaccine
and preterm birth. positive group. No differences
were found among the other
parameters tested. No
differences were found between
groups in basal anxiety as
expressed by the presence of
STAI T scale values > 40, while
there was significant higher
prevalence of abnormal STAI S
values in the group of women
negative to vaccine.
Mohan et al., Qatar Single center From Pregnant or NS Voluntary participation in the Intentions to vaccinate: whether ~As many as a quarter of the
20215 cross-sectional October 15, lactating survey via an online link was participant would accept respondents demonstrated
survey. 2020 to women. made available to all the vaccination or has degree of vaccine hesitancy saying that
November residents of Qatar via the HMC hesitancy. Influences they probably or definitely
15, 2020. social media platforms. A determining vaccine hesitancy: would not take it (25%) and

composite questionnaire
incorporating a validated
vaccine hesitancy measurement
tool called VAX was used to
explore attitudes to vaccination,
participants’ concerns around
the vaccine and relevant
background information.

a. Contextual factors influencing
vaccine attitude: education level,
ethnicity/cultural factors.

b. Group or individual
influences: previous vaccination
choices, impact of available
information and endorsements,
general beliefs around
immunization, trust in health

another quarter (25.9%)
remained unsure. Notably,
Qatari respondents
demonstrated much higher
hesitancy rates at 75%. As many
as 18.3% would probably or
definitely not recommend the
vaccine to family and 28.3%
would not get their children
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Table 1 (continued)

Authors, Year  Study Study design  Sample size Period Inclusion Exclusion Intervention Outcomes Findings
location considered criteria criteria
systems and pharmaceutical vaccinated if a vaccine became
companies. available for them. When
c. Vaccine specific issues: considering vaccination before
knowledge around COVID-19 travel, while 65.9% would
pandemic and vaccine, concerns  consider taking the vaccine, over
around the COVID-19 vaccine a third (34.1%) still remained
and perceived risks to health of  unsure. 75% of Qatari women,
children and adults. 50% of Non-Qatari Arabic
women, 9% of women from other
Asian countries and 39% of
women from Non-Asian
countries would refuse a
vaccine. A similar analysis found
there was no significant effect of
completing childhood
vaccinations, chronic illness,
past mental health problems,
educational status or age on
vaccine hesitancy. Of 154
respondents who usually accept
influenza vaccination, 18 (11.7%)
showed hesitancy towards
COVID-19 vaccination.
Mose et al., Ethiopia Institutional- 396 From All pregnant Pregnant The questionnaire contains: COVID-19 vaccine acceptance: The COVID-19 vaccine
202156 based cross- January 1 mothers who women who socio-demographic “Will you get vaccinated if you acceptance if it is available was
sectional up to 30, were attending were critically characteristic of the study get COVID-19 vaccine?” those found to be 70.7%. The reasons
survey. 2021. regular ill during the respondents, knowledge, who respond “Yes” for this for refusal of accepting COVID-
antenatal care  study period,  attitude, practice of the study question were considered as 19 vaccine were due to fear of
follow-up at who had respondents on COVID-19 vaccine acceptance and those side effect, 54 (13.6%), the
Gurage Zone history of preventive measures, and pregnant women who respond vaccine might be ineffective, 24
public mental illness  intention of COVID-19 vaccine “No” were considered as vaccine (6.1%), I used other methods of
hospitals and hearing acceptance among pregnant hesitancy. The respondents’ level COVID-19 prevention, 20 (5.1%),
during data impairment, women. of knowledge about COVID-19 the vaccine might turn into
collection which were was reported as good knowledge COVID-19, 15 (3.8%) and the
period were unable to if the study participant correctly vaccine might affect my fetuses,
included. provide the responded to more than or equal 3 (0.8%). The multivariate
required to 80% of knowledge assessment analysis showed that maternal
information tools, and poor for < 80%. age (34-41 years), maternal
by themself. The attitude of the participants primary educational status, good

was categorized as positive or
favorable if responded above or
equal to 80% of the attitude
related items and negative if
below 80%. The respondents’
level of practice of COVID-19
preventive measures was
reported as good practice if the
study participant correctly
responded to more than or equal
to 80% of practice assessment
tools, and poor for < 80%.

knowledge, and good practice of
pregnant women towards
COVID-19 and its preventive
measures were significantly
associated with acceptance of
the COVID-19 vaccine.

The odds of acceptability of
COVID-19 vaccine among
pregnant mothers found
between 34 and 41 years age
group were nearly 1.5 times
more likely than those pregnant

(continued on next page)
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Table 1 (continued)

Authors, Year  Study Study design  Sample size Period Inclusion Exclusion Intervention Outcomes Findings
location considered criteria criteria

16 countries
(USA, India,
Brazil,

Russia, Spain,

Argentina,
Colombia,
UK, Peru,
Mexico,
South Africa,
Italy, Chile,
the
Philippines,
Australia and
New
Zealand).

Women aged NS
18 years or

older,

currently

pregnant or

with at least

one child

under 18 years

of age.

Anonymous online survey,
containing 63 questions divided
into five sections, assessing
COVID-19 vaccine acceptance
and confidence, negative
experiences with COVID-19,
perception on the risk of COVID-
19, public trust, general vaccine
attitude, as well as
demographics and
socioeconomic status. Responses
to multiple-choice questions
measured agreement with 5- or
7-point Likert scales.
Participants were allowed to
skip any questions or withdraw
from the survey at any time
without penalty. No follow-up
was conducted.

Covid-19 vaccine acceptance;
attitudes towards vaccines; top
reasons for COVID-19 vaccine
reluctance; predictors of COVID-
19 vaccine acceptance.

mothers found in the age group
between 18 and 24 years. Those
pregnant mothers who had
completed primary education
were 3.5 times more likely to
accept COVID-19 vaccine
compared to pregnant mothers
who had no formal education.
Pregnant mothers who had good
knowledge of COVID-19 and its
preventive measures were
approximately 6 times more
likely to accept COVID-19
vaccine compared to those
mothers who had poor
knowledge. The odds of
acceptability of COVID-19
vaccine among pregnant
mothers who had good practice
of COVID-19 preventive
measures were 9 times more
likely to accept COVID-19
vaccine compared to those
mothers who had poor practice
towards COVID-19 preventive
measures.

Among pregnant women, 52.0%
(n = 2747) intended to receive
COVID-19 vaccination during
their pregnancy if an efficacy of
90% were achieved. Responses
among pregnant women varied
substantially by country (range:
28.8-84.4%). COVID-19 vaccine
acceptance level was above 80%
for pregnant women in Mexico
and India; and below 45% for
USA, Australia and Russia.
Among non-pregnant women,
73.4% (n = 9214/12,562)
intended to receive vaccination.
The top three reasons for
pregnant women to decline
COVID-19 vaccination during
pregnancy even if the vaccine
were safe and free were that
they did not want to expose their
developing baby to any possible
harmful side effects (65.9%),
were concerned that approval of
the vaccine would be rushed for
political reasons (44.9%) and
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Table 1 (continued)

Authors, Year

Study
location

Study design
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considered

Sample size

Inclusion
criteria

Exclusion
criteria

Intervention

Outcomes

Findings

Stuckelberger
et al.,
2021%°

Switzerland

Part of the
multicenter
cross-sectional
survey by
Ceulemans

et al. 2021.%°

1551 (515
pregnant and
1036
breastfeeding
women).

From June
18 to July
12, 2020.

Women
needed to be at
least 18 years
old and be
pregnant at
the time of the

NS

Data collection occurred through
a uniform, anonymous web
survey. Women's perceptions
about the coronavirus and
COVID-19 vaccine willingness
were assessed by seven

COVID-19 vaccine willingness of
pregnant and breastfeeding
women if a vaccine had been
available. Information on
sociodemographic
characteristics (i.e., age, primary

would like to see more safety
and effectiveness data among
pregnant women (48.8%). Health
care providers had a limited
impact: only 45.9% of pregnant
women and 54.6% of non-
pregnant women would be more
likely to have themselves/
children vaccinated if
recommended by healthcare
providers. A sensitivity analysis
was conducted to see if there
was any difference in vaccine
acceptance within-country
before and after November 9th,
2020, the day in which Pfizer-
BioNTech announced news of
the first COVID-19 vaccine
efficacy results. No significant
difference was found in vaccine
acceptance outcomes from this
test. Demographic factors, such
as younger age, lower income,
lower education level, non-
married and no health insurance
were slightly linked to COVID-19
vaccine non-acceptance.
Strongest predictors of COVID-
19 vaccine acceptance were
confidence in COVID-19 vaccine
safety and efficacy, belief in the
importance of vaccines/mass
vaccination to their own
country, confidence in routine
childhood vaccines, worried
about COVID-19, trust of public
health agencies/health science,
as well as compliance to mask
guidelines. These predictors
were similar for pregnant and
non-pregnant women, for self-
vaccination and for child
vaccination acceptance. The AUC
was 0.84, 0.94 and 0.92 for the
models of pregnant women,
non-pregnant women self-
vaccination and child
vaccination acceptance,
respectively.

Only 29.7% (153/515) of
pregnant and 38.6% (400/1036)
of breastfeeding women were
willing to get vaccinated against
SARS-CoV-2 if a vaccine had
been available during the first

(continued on next page)
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Authors, Year

Study
location

Study design
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Period
considered

Exclusion
criteria

Inclusion
criteria

Intervention

Outcomes

Findings

Sutton et al.,
202191

USA

Single center
cross-sectional
survey.

338 (216
pregnant and
122
breastfeeding
women).

From
January 7,
2021 to
January 29,
2021.

survey or have
breastfed
within the past
three months.

Respondents NS
were

conveniently
recruited

through three
primary

sources with

no restrictions

to

participation

statements (five in the
pregnancy and two in the
breastfeeding survey), rated on a
4-point Likert scale ranging from
“strongly agree” to “strongly
disagree”. Information on
vaccination practices was
obtained through a dichotomic
question on vaccination against
influenza within the past year
(yes or no) and multi-choice
questions assessing their opinion
on influenza vaccine usefulness
during pregnancy and
breastfeeding, the fear of
maternal and fetal/neonatal side
effects, and overall vaccination
acceptance.

An anonymous web-based
survey was created in RedCapo,
a secure web-based application
designed to support data capture
for research studies, and a URL
link created for respondents to
complete the survey.

language, marital status,
working status, education level),
medical history (i.e., gravidity,
parity, co-morbidities, smoking
during pregnancy, main
practitioner for the pregnancy
follow-up, clinical course of the
neonate for breastfeeding
mothers), exposure to SARS-
CoV-2 or presence in an at-risk
setting (i.e., symptoms
potentially related to COVID-19,
hospitalization related to
COVID-19, testing by RT-PCR,
serology or computed
tomography, living with
someone who tested positive,
co-habiting with an elderly
person (>65 years old)).

Respondents were asked their
age, pregnancy status,
breastfeeding status, race,
ethnicity, chronic medical
conditions, employment and
their health care provider. On
our 9th multiple choice question
respondents were asked if they
planned on taking the vaccine
once it was available to them.

wave. More specifically, 8.1%
(127/1551) fully agreed, 27.5%
(426/1551) somewhat agreed,
40.4% (626/1551) somewhat
disagreed, and 24% (372/1551)
fully disagreed. Potential
predictors of SARS-CoV-2
vaccine acceptance.
Sociodemographic factors such
as a maternal age above 40 years
old, an

educational level higher than
high school, and Italian as a
primary language were
associated with a higher rate of
vaccine acceptance. On the other
hand, German-speaking
participants were less likely to
get vaccinated. Having had the
influenza vaccination in the past
year was a positive predictor for
SARS-CoV-2 vaccine acceptance.
Women who usually declined
influenza vaccination were less
likely to be willing to get the
SARS-CoV-2 vaccine. When
assessing the impact of the
SARS-CoV-2 pandemic, none of
the variables showed
statistically significant influence
on the willingness to get
vaccinated. However, a trend
toward COVID-19 vaccine
willingness can be observed
among women having a positive
diagnosis of SARS-CoV-2 and
living with someone older than
65 years old. Among the
pregnant participants, those who
had an obstetrician following
their pregnancy and who were in
their third trimester of
pregnancy were more likely to
be willing to receive the SARS-
CoV-2 vaccine.

Breastfeeding respondents were
the second most likely to accept
vaccination with an overall
acceptance rate of 55.2%, with 60
(49.2%) reporting plan to take
the vaccine and 4 (3.3%)
reporting already have received
the vaccine. Pregnant
respondents had the lowest
percentage of responses
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Table 1 (continued)

Authors, Year  Study Study design  Sample size Period Inclusion Exclusion Intervention Outcomes Findings
location considered criteria criteria
except that Respondents who responded indicating vaccine acceptance
respondents “yes” or “I have already been with an overall rate of 44.3%,
were to be of vaccinated” were classified with only 82 (38.0%)
the female sex. under vaccine acceptance. The respondents planning to be
remainder of their survey vaccinated and 4 (1.9%)
inquired about factors associated respondents who were already
with vaccine acceptance. Those vaccinated. Additionally,
who responded “no” were pregnant respondents had the
classified under vaccine highest percentage responses
declination and the remainder of indicating vaccine declination
their survey focused on factors with 59 (27.3%) stating they did
associated with declination. not plan on getting the vaccine.
Those who responded “unsure” Breastfeeding respondents were
were classified as undecided and  the most likely to report
answered all questions indecision towards vaccination
associated with vaccine with 32 (26.2%) stating that they
acceptance and declination. All were “not sure” if they would
respondents were then queried  accept or decline the vaccine
on factors that would influence  compared to 49 (22.7%) of
their decision to accept and pregnant respondents and 91
decline the COVID-19 vaccine. (13.9%) of non-pregnant
Factors against vaccination respondents.
included concerns of its effect on
pregnancy, suffering side effects,
permanent injury, infertility, and
risk of infection with COVID-19
from the vaccine. Factors in favor
or vaccination included fear of
severe COVID-19 infection, fear
of infecting others with COVID-
19, current available data from
vaccine trials, healthcare
workers acceptance of
vaccination, current
employment in healthcare and
fear of suffering severe illness
due to their race and or
ethnicity.
Tao et al., China Multi-center 1392 From 1) women NS In the present study, knowledge The primary outcome is the The proportion of acceptance of
20212 hospital-based November  aged 18 years toward COVID-19 infection acceptance of a potential COVID- a COVID-19 vaccine were 77.4%
cross-sectional 13 to 27, or above; 2) consisted of 17 items, including 19 vaccine. The acceptance of a  among all participants. The
survey. 2020 pregnant source of infection, route of potential COVID-19 vaccine was  acceptance rates decreased
women who transmission, susceptible collected by the question “If a significantly along with the
attended population, common symptoms, vaccine for the COVID-19 increasing age, from 81.7% in
antenatal high-risk population for severe infection becomes available, will women aged 25 years or below
clinics in the illness and death, individual you get vaccinated during to 66.7% in women aged above
participating preventive measures for COVID-  pregnancy? (yes, no or not 40 years. Pregnant women with
obstetric 19 infection. There were three sure)”. Pregnant women who younger age, lower education,
hospitals possible responses (yes, no, or responded “no or not sure” were living in western region, second
during 13 not sure). For each item, if then asked the reasons for and third gestational trimester,
November correct answer was chosen, the  vaccine hesitation by the with gestational complications,
2020 to 27 respondent received 1 score. question “What makes you and higher knowledge score on
November Wrong answer or responses unwilling (or unsure) to get the  COVID-19 infection were more
2020; 3) “unknow” received zero score. vaccine?”. Acceptable price for likely to accept COVID-19
voluntary The sum of the scores for all the the COVID-19 vaccine was also vaccination. The acceptance

(continued on next page)
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Table 1 (continued)
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Study
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Study design
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Exclusion
criteria

Inclusion
criteria

Intervention

Outcomes

Findings

agreement to
participant in
the present
study.

17 items was calculated as the
total knowledge score on COVID-
19, which ranged from 0 to 17.
The higher the score, the more
knowledge participants got. The
total knowledge score was
divided into three groups (low,
moderate, high) by tertiles.

collected among all participants
by the question “How much do
you think the price of the COVID-
19 vaccine is acceptable? (cost of
whole stage of vaccination)”
followed by the response options
“only acceptable for free”, “<200
RMB”, “201-400 RMB”, "401-
600 RMB”, and “>600 RMB”. To
further assess the factors related
to the attitude toward COVID-19
vaccine, we developed several
questions based on the health
belief model. The health belief
model included five dimensions
that might influence individuals’
health behaviors, namely
perceptions of susceptibility,
severity, barriers, benefits and
cues to action. In the present
study, there were totally 12
items focused on factors related
to the attitude toward COVID-19
vaccine, including perceived
susceptibility to COVID-19
infection for mother and infant
(2 items), perceived severity of
COVID-19 infection for mother
and infant (2 items), perceived
barriers of COVID-19 vaccination
(3 items), benefits of COVID-19
vaccination (3 items) and cues to
action (2 items). The response
answers of “very concerned or
agree”, “moderate concerned or
not sure”, “not concerned or
disagree” was recorded as 3, 2,
and 1 score, respectively. The
summed scores for each
dimension of the health belief
model framework were
calculated accordingly. The
participants were divided into
three groups (low, moderate,
high) by tertiles according to the
summed score for each HBM
dimension.

rates of a COVID-19 vaccine
were significantly increased
with the increasing total
knowledge score on COVID-19
infection by locally weighted
scatterplot smoothing regression
analysis. Nearly one quarter
(24.4%) of all participants only
accept the COVID-19 vaccination
for free. There were totally 80.4%
of pregnant women who
responded that the acceptable
price of the COVID-19 vaccine
(cost for the whole stage of
vaccination) was < 200 RMB.
Pregnant women who were
concerned about getting COVID-
19 were more likely to accept
COVID-19 vaccination (79.0%)
than those not concerned.
Pregnant women who agreed
with the benefit of vaccination to
her fetus and baby had higher
level of acceptance (78.7%) than
those not agreed. Pregnant
women perceived cues to action
(receiving vaccine
recommendation from doctors)
were more likely to accept
COVID-19 vaccine (80.6%) than
those not perceived (33.3%). The
acceptance rates of a COVID-19
vaccine were significantly higher
in pregnant women with high
level of perceived susceptibility
to COVID-19 infection, severity
of COVID-19 infection, benefits
of COVID-19 vaccination, and
cues to action than those with
low level, while it was
significantly lower in pregnant
women with higher level of
perceived barriers of vaccination
(50.8% vs 91.3%). In the
multivariable regression model,
the acceptance of a COVID-19
vaccine was associated with
young age, western region, low
level of education, late
pregnancy, high knowledge
score on COVID-19, high level of
perceived susceptibility, low
level of perceived barriers, high
level of perceived benefit, and
high level of perceived cues to
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Table 1 (continued)

Authors, Year  Study Study design  Sample size Period Inclusion Exclusion Intervention Outcomes Findings
location considered criteria criteria

action. Among the 315 (22.6%)
pregnant women with vaccine
hesitancy, 54% of them refuse
any vaccination during
pregnancy due to their worry on
any side effect. 47.0% of them
concerned about the safety and
44.1% concerned about the
efficacy of the COVID-19 vaccine
on pregnant women and unborn
baby.

Hailemariam Ethiopia A facility- 412 From Pregnant Pregnant Interviewer-administered Knowledge of the COVID-19 About half (211; 51.2%) of the
et al, based cross- February 1  women within women who structured tool was used to vaccine was measured by five participants prefer for natural
202153 sectional to March 1, the age were unable collect the data. The tool has six items, and it was analyzed asa  immunity rather than COVID-19

survey. 2021. group > 18 and  to respond sections: sociodemographic binary variable. Participants who  vaccine, and more than half
residing for > due to illness  characteristics, clinical and had correctly answered three (229; 55.6%) of the participants
6 months in or other reproductive features, and more questions were had a mistrust of vaccine benefit.
the area. physical knowledge of the COVID-19 designated as having “Good Overall, 217 (52.6%) of the
impairment. vaccine, perception toward knowledge,” otherwise “Poor participants had a positive

COVID-19 vaccine, compliance
with COVID-19 guidelines,
intention to vaccinate against
COVID-19.

knowledge.” The items were as
follows: “have you heard vaccine
for COVID-19?” “The vaccine
doesn’t interfere with the
pregnancy,” “the vaccine can
decrease the risk of COVID-19
transmission,” “the vaccine can
severely affect my health
condition,” and “the vaccine can
cure already affected people.”
Perception toward COVID-19
vaccine was measured by four
items, and the responses were
rated on a 6-point scale. The
items were as follows: “I have a
mistrust of vaccine benefits,” “I
worry about unforeseen future
effects,” “I have a concern that it
may cause infertility,” and “I
prefer natural immunity.” It was
dichotomized into “Negative
perception” and “Positive
perception”. The response to the
question on compliance with
government COVID-19
guidelines was on a scale from 1
= “none at all” to 7 = “very much
so.” This was analyzed as a
binary variable reflecting higher
(6-7) and lower (1- 5)
compliance. Intention to
vaccinate against COVID-19
when available was measured
based on one item (“How likely
do you think you are to get a
COVID-19 vaccine when one is

perception to the COVID-19
vaccine. Only 31.3% of the
participants had an intention to
take the COVID-19 vaccine when
available. From the total seven
candidate variables entered into
multivariable analysis, four
variables—namely, residence,
education level, compliance to
COVID-19 guidelines, and
perception toward COVID-19
vaccine—were found to be
independently associated with
intention to take the COVID-19
vaccine. The OR of intention to
take COVID-19 vaccine were
nearly 2.6 times higher among
women who live in urban
residences. Women with
secondary and higher education
were four times more likely
intended to take the COVID-19
vaccine than women with no
formal education. Compared
with those women who had not
made compliance with the
COVID-19 guidelines, women
who had made compliance with
the COVID-19 guidelines were
nearly six times more likely to
have an intention for COVID-19
vaccination. Moreover, women
who had good knowledge were
three times more likely to have
an intention for COVID-19
vaccination than those who had

(continued on next page)
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Table 1 (continued)

Authors, Year  Study Study design  Sample size Period Inclusion Exclusion Intervention Outcomes Findings
location considered criteria criteria
available?”). Response options poor knowledge.
ranged from 1 to 6. It was
dichotomized into “Intended to
vaccinate” (if greater than or
equal to mean score) and
“Unwilling to vaccinate” (if less
than mean score).
Nguyen et al., Vietnam Cross- 651 From (1) aged over Women who An online questionnaire on The primary outcomes were the Significant differences in
202158 sectional January to 18 years; (2) suffered from  SurveyMonkey’s platform was acceptance to receive the COVID-  willingness to receive COVID-19
survey February being pregnant serious designed. The survey link was 19 vaccine, willingness to pay for  vaccine were observed between
2021 or had just illnesses or sent to participants by the the vaccine and the amount of respondents in Hanoi and Ca
given birth; (3) could not research team, and the money participants were willing Mau, whereby 67.8% of women
providing answer the participants answered the to pay (“amount of WTP”). To in Hanoi were willing to get the
written questionnaire  questionnaire via their measure the outcomes, we asked  vaccine, whereas in Ca Mau only
informed (for instance, ~ smartphones or tablets. The them the following questions: 39.9%. The majority of
consent to inability to researchers stayed in the same “Do you want to get a COVID-19 respondents were willing to pay
participate. read/write or  room with participants to vaccine?” and “Are you willing for the COVID-19 vaccine with a
having a answer their questions or clarify to pay for a COVID-19 vaccine for mean amount of WTP of USD
cognitive unclear terminology. The survey yourself and your household 15.2; however, there were
impairment had four components: 1) socio-  members?”. We asked this notable differences in WTP for
which might demographic information; 2) question because pregnant the vaccine between Hanoi and
influence the  maternal characteristics; 3) women might perceive that they Ca Mau. <35% and 50% of
ability for affected by COVID-19 pandemic; were not eligible for the participants were willing to pay
responding to  4) willingness to receive and pay  vaccination but they were 15.2 USD and 4.5 USD for the
questions). for COVID-19 vaccine. willing to pay for other family vaccine, respectively. Regarding

Demographic information,
maternal features and effect of
COVID-19 epidemic during
antenatal care were also
collected.

members to be vaccinated. Those
who answered “No” were asked
to provide their reasons.
Meanwhile, pregnant women
answering “Yes” were then
asked the amount of money they
would be willing to pay for the
COVID vaccination by asking
“How much do you want to pay
for a COVID vaccination?”.

acceptance, pregnant women
living in rural/mountainous
areas (48.4%), those with high
school education or below
(51.6%), and those with private
health insurance (31.5%) were
more likely to refuse vaccination.
White-collar workers were more
likely to accept to be immunized
(67.1%) and pay for the vaccine
(87.3%) than other groups.
Pregnant women living with
husband and children were less
likely to be willing to pay (92.2%)
for the vaccine. Those willing to
be vaccinated and pay for it had
significantly higher monthly
household income than those
not willing be vaccinated and to
pay.

GDM, gestational diabetes mellitus; NS, Not specified; OGTT, oral glucose tolerance testing; PIH, pregnancy induced hypertension; PTL, preterm labor; USA, United States of America;
DTPa, Diphtheria, Tetanus, acellular Pertussis; OR, Odds Ratio; STAI, State-Trait Anxiety inventory; HMC, Hamad Medical Corporation; AUC, area under the curve; RT-PCR, real time polymerase chain reaction; URL, Uniform
Resource Locator; RMB, Renminbi; HBM, health belief model; USD, USA dollar; WTP, willingness to pay.
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L. Carbone, R. Di Girolamo, I. Mappa et al.

Table 2
Quality assessment of included studies.

European Journal of Obstetrics & Gynecology and Reproductive Biology 268 (2022) 144-164

Quality Assessment Checklist for Survey Studies in Psychology (Q-SSP)

Studies Introduction Participants Data Ethics TOTAL Result
Carbone et al., 2021 3/3 2/3 7/9 2/3 14/18 A
Ceulemans et al., 2021 3/3 2/3 6/9 2/3 13/18 A
Geoghegan et al., 2021 3/3 1/3 8/9 2/3 14/18 A
Goncu Ayan et al., 2021 3/3 1/3 6/9 2/3 13/18 A
Hailemariam et al., 2021 3/3 3/3 7/9 2/3 15/18 A
Levy et al., 2021 3/3 3/3 7/9 2/3 15/18 A
Mappa et al., 2021 3/3 2/3 7/9 2/3 14/18 A
Mohan et al., 2021 3/3 2/3 7/9 2/3 14/18 A
Mose et al., 2021 3/3 3/3 8/9 2/3 16/18 A
Desai et al., 2021 3/3 1/3 5/9 1/3 10/18 Q
Nguyen et al., 2021 3/3 2/3 8/9 2/3 15/18 A
Skjefte et al., 2021 3/3 2/3 6/9 2/3 13/18 A
Stuckelberger et al., 2021 3/3 2/3 7/9 2/3 14/18 A
Sutton et al., 2021 3/3 2/3 6/9 2/3 13/18 A
Tao et al., 2021 3/3 2/3 5/9 2/3 12/18 Q

A, acceptable quality; Q, questionable quality.

Table 3

Pooled proportions (95% CI) for the main outcomes observed in the present systematic review.

Studies Pregnancies Pooled proportions (95% CI) 12 (%)

General population
Vaccine acceptance 14 15809/25839 50.0 (43.4-56.7) 98.7
Sub-analysis considering only pregnant women
Vaccine acceptance 13 9403/16404 49.1 (42.3-56.0) 98.4
Sub-analysis considering only breastfeeding women
Vaccine acceptance 3 6251/9119 61.6 (50.0-70.5) 81.2

feeding women. This data show that vaccinal campaign should still
be largely implemented to increase the proportion of women
receiving the vaccine during pregnancy. Having received influenza
vaccine is associated with an increased acceptance of anti-SARS-
CoV-2 vaccine, demonstrating that people usually confident in vac-
cines do not avoid this one. Although not statistically significant, it
appears that well-educated women would accept the vaccine com-
pared with less educated women, as well as employed compared to
unemployed, women with pre-existing disease or complications
during pregnancy, and unmarried women compared to married
ones.

Results in the context of what is known

Since the launch of the vaccinal campaign against SARS-CoV-2,
the issue of pregnant women has been raised by the scientific com-
munity and the most important Obstetrics and Gynecology soci-
eties released recommendations in favor of it, but on the basis of
a free choice of the pregnant woman, given the lack of data. How-
ever, reports showed quite soon that the vaccines were able to
induce a response in pregnant women [43,44], and that neither
obvious safety issues were noticed in pregnant women and their
fetuses or newborns [45], nor a true change in pregnancy compli-
cations’ rates [63]. Moreover, the vaccine during pregnancy has
been shown to reduce the risk of SARS-CoV-2 infection [64].
Indeed, a retrospective analysis conducted in the United Kingdom
showed that less than one third of women delivering between
March and July 2021 received the vaccine against SARS-CoV-2,
with a lower acceptance rate among younger women, non-white
ethnicity, and lower socioeconomic background [65]. These data
are consistent with the findings from our analysis and need a thor-
ough attention, as pregnant women suffering from COVID-19 are at
increased risk of severe course of the disease [66].
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Strength and limitations

This is the first systematic review to evaluate the overall world-
wide acceptance rate of SARS-CoV-2 vaccine among pregnant
women. The review protocol was not registered a priori. Adherence
to PRISMA guidelines and reporting of all peer-reviewed survey
studies are among the strength of our analysis. Indeed, given that
no specific tools or shared and uniform questionnaires have been
distributed among the different populations, there is a wide
heterogeneity of data both as evaluated and as reported, making
it difficult to compare and unify the results. Furthermore, we did
not plan any sensitivity analysis. In addition, having asked the will-
ingness towards SARS-CoV-2 vaccination in different periods,
before and during vaccines’ distribution, could have provoked dif-
ferent reactions among respondents. A potential publication bias
was found for the primary outcome, but not when only pregnant
women were considered, excluding breastfeeding ones. Also, a
selection bias may have skewed the results of many included sur-
veys, due to the voluntary participation and the large inclusion and
few exclusion criteria adopted by each study. Last but not least, we
did not plan to perform an individual-patient-data meta-analysis
asking raw data to authors of the included surveys, and therefore,
an evaluation of potential confounders could not be performed.

Clinical and research implications

During pandemic and lockdown, it has been observed that the
access to emergency units for obstetrical and gynecological issues
was reduced compared to the previous year [67,68], mostly as a
consequence of the anxiety to get the infection in public and
crowded places [69-72]. Currently, it seems that the anxiety of
pregnant women is greater about receiving the vaccine than about
contracting the infection, mainly in relation to unknown effects on
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Fig. 2. Forest plot for the worldwide acceptance rate of SARS-CoV-2 vaccine among pregnant and breastfeeding women.

the health of the fetuses and newborn as reported by various stud-
ies [46,47,52,54,56]. A recent study explored if the possibility of
onsite vaccination against SARS-CoV-2 offered to a high-risk
obstetric population would increase the uptake in pregnant
women, with scarce results [73], showing that vaccine hesitancy
is the most important reason for refusal and not a limited vaccine
access as claimed by Centers for Disease Control and Prevention
(CDC) [74]. In this scenario, it is of paramount importance that gov-
ernments adopt all the needed strategies to inform this subgroup
of the population that the consequences of the disease may be sig-
nificantly more severe than the potential and unproven conse-
quences of the vaccine, which are causing pregnant women'’s
avoidance. Furthermore, reporting of the acceptance/refusal of
the vaccine against SARS-CoV-2 in all obstetrical and delivery set-
tings will help to acquire more data on the safety of it, to be shared
as soon as possible.
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Conclusions

Our systematic review showed that 49.1% of pregnant women
and 61.6% of breastfeeding women would accept SARS-CoV-2 vac-
cination. These rates appear still too low given the high rate of
complications associated with COVID-19 course during pregnancy.
Therefore, different strategies with stronger and more informative
messages regarding the pros and cons of getting vaccinated should
be carried out, in order to reduce the spread of the infection.
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Table 4

Pooled Odds Ratios (OR) for the different categorical outcomes explored in the present systematic review about women accepting SARS-CoV-2 vaccine compared to those who

refused or were unsecure.

Outcome Studies Pregnancies Pooled OR (95% CI) 12 (%) p-value (P < 0.05)
Acceptance vs refusal

Demographic characteristics

Advanced maternal age (>35 years) 7 967/5040 vs 874/4692 1.02 (0.8-1.3) 69.4 0.84

Caucasian 3 412/534 vs 408/561 1.93 (1.0-3.5) 32 0.03

Civil status

Unmarried 3 1057/3180 vs 814/2895 1.33 (0.6-2.8) 92.1 0.46

Education

Medium-high 9 4703/5713 vs 3727/5066 1.60 (0.9-2.6) 93.2 0.07

Occupation

Employed 6 1869/2724 vs 1396/2061 1.15 (0.8-1.5) 72.7 0.31

Health status

Pre-existing disease 5 256/2343 vs 202/1789 1.22 (0.9-1.5) 3.0 0.08

Vaccinated for influenza 6 838/2312 vs 580/2150 5.18 (2.6-10.1) 85.6 < 0.001

Nulliparous 7 2454/5031 vs 1698/3785 1.01 (0.8-1.3) 77.1 0.90

Complication in pregnancy 3 374/1510 vs 133/675 1.24 (0.8-1.8) 55.8 0.29

Trimester of pregnancy

1st trimester 3 295/1670 vs 198/1415 0.75 (0.3-1.4) 80.5 0.40

2nd trimester 3 363/1670 vs 247/1415 0.85 (0.4-1.6) 85.2 0.62

3rd trimester 3 599/1670 vs 323/1415 0.85 (0.4-1.8) 91.5 0.68
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