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Background: Mass administration of vaccines against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) is the most efficient intervention against the coronavirus disease
2019 (COVID-19) pandemic. Recently, vaccinations were shown to be safe and effective during
pregnancy. However, vaccination rates are low in low- and middle-income countries, and
vaccine hesitancy is a major limiting factor.

Objectives: To investigate the rate of COVID-19 vaccine hesitancy among pregnant women.

Method: A cross-sectional questionnaire-based investigation of 313 unvaccinated pregnant
women attending an antenatal clinic in Durban, South Africa (SA). The questionnaire included
clinical and socio-demographic data, and reasons for vaccine hesitancy were recorded and
evaluated.

Results: Of 313 women participating, 126 (40.3%) were vaccinated against COVID-19,
21/313 = 6.7%; for those unvaccinated, 21/187 (13.9%) were planning to be vaccinated.
However, most unvaccinated women, 174 of 187 (93%), showed COVID-19 vaccine
hesitancy.

Conclusion: The COVID-19 vaccination hesitancy among pregnant women in Durban, SA, is
exceptionally high. This requires urgent attention by the relevant health authorities (both
professional health organisations and the SA Department of Health) as many countries experience
different waves of the variants of SARS-CoV-2 and herd immunity may not have been achieved.

Contribution: This study showed a high vaccine acceptance hesitancy rate among pregnant
women in SA.

Keywords: pregnancy; vaccination; COVID-19; hesitancy; African ancestry.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has resulted in over 6.5 million deaths
worldwide, making it one of the deadliest in history.' Vulnerable population groups such as those
with underlying respiratory and cardiovascular disorders, the elderly and pregnant and lactating
women are at particular risk of serious complications, hospitalisation and death.'***% The known
risk for pregnant women and their babies compared to the general population is well documented.
Dashraath et al. reported higher hospital and intensive care unit (ICU) admissions in pregnant
women compared to their nonpregnant controls.® Viral infections can be more severe in pregnant
women due to physiological changes during pregnancy. The immune system changes associated
with pregnancy are directed towards foetal tolerance, while physiological changes are mainly in
the respiratory and cardiovascular systems.'*** It is well established that SARS-CoV-2 (severe
acute respiratory syndrome coronavirus 2) targets cells in the respiratory tract and further affects
other organs in the body. Moreover, both pregnancy and SARS-CoV-2 are procoagulants leading
to increased thrombotic complications.'?**5* Seroprevalence studies suggest that pregnant
women in all trimesters are at an equal risk of contracting COVID-19 but that serious complications
are higher in the third trimester leading to higher caesarean section rates and neonatal
complications such as prematurity.”

Vaccination is the best way to protect pregnant women against COVID-19 complications.' Recent
evidence suggests that vaccination during pregnancy is safe for both women and their babies.'
Despite this, the initial phase 3 studies on COVID-19 vaccinations did not include pregnant women.
Furthermore, given that in November 2022, the Omicron variant circulating in the United Kingdom
(UK), the UK Health Security Agency recommends vaccination before a planned pregnancy, during
pregnancy and during the lactating period.! This is based on the fact that pregnant
women who received two doses of an mRNA vaccine and a ‘booster’ are 88% less likely to be
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hospitalised than their unvaccinated counterparts.! According
to the COMIT (COVID-19 Maternal Immunization Tracker)
recommendations, all pregnant and lactating women are
advised to get vaccinated for COVID.® It is therefore not
surprising that other professional health bodies, such as the
American College of the Obstetricians and Gynecologists and
the Royal College of Obstetricians and Gynaecologists,
advise pregnant women be offered COVID-19 vaccination
during pregnancy and lactation.!*® Despite COVID-19
vaccinations effectively preventing morbidity and mortality;
vaccination rates, particularly in pregnancy, remain lower in
sub-Saharan Africa than in other low- and middle-income
countries (LMICs). This, in part, is attributed to ‘vaccine
hesitancy’, mainly due to misinformation about vaccine
origin, its safety and efficacy and fear of infertility.” Vaccine
hesitancy is a ‘delay in acceptance or refusal of vaccines
despite availability of vaccination services’.” The World
Health Organization (WHO) has highlighted vaccine
hesitancy as one of the top 10 threats to global health.” Vaccine
hesitancy is often fuelled by false information disseminated
on social media. In addition, distrust towards the government
and negative encounters with the local healthcare system
ignite vaccine-hesitant attitudes."

Studies regarding acceptance rates in pregnant women were
conducted in several countries.’**!*!* A survey conducted in
Singapore reported a 30% vaccine acceptance rate among
pregnant women,' while a similar study reported a 44%
acceptance rate in the United States (US).”* Confidence in
vaccination safety or efficacy, concern about COVID-19,
belief in the relevance of vaccines to their own country,
adherence to mask standards, faith in public health agencies
and health researchand views towardsregular immunisations
were the most significant predictors of vaccine uptake.’>!
The vaccine’s safety was also questioned because of false
information on social media, which created fear in many
individuals.'* COVID-19 vaccination was, however, shown
to be safe in pregnant women in the year 2021. Pregnant
women were given a choice to either accept or decline the
vaccine. According to the American College of Obstetrics
and Gynaecology, women were allowed to decline the
vaccine if they had concerns about its safety and accept the
vaccine after seeking advice from the healthcare professional.'s

Current evidence from the UK shows that providing detailed
information and addressing concerns of pregnant women
regarding COVID-19 vaccination has led to a substantial
uptake in vaccination numbers.! This, however, may not be
the case in LMICs. This study, therefore, aims to investigate
vaccine hesitancy towards COVID-19 vaccination among
pregnant women and their concerns about the COVID-19
vaccination in Durban, SA.

Methods
Study population

A precise, anonymous and non-judgemental survey was
conducted at a Durban, SA, regional hospital based on an
exclusion/inclusion criterion (Figure 1). Each participant
was identified using a unique number system.
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Inclusion criteria

All pregnant women attending the antenatal clinic regardless
of COVID-19 vaccination status or previous SARS-CoV-2
infection were eligible.

Exclusion criteria

* Pregnant women who did not wish to participate in the
study.

Data collection

Multi-stage design sampling questionnaires were used to
collect data from pregnant women who consented to
participate. Questions relating to the demographic data,
practices and attitudes of unvaccinated pregnant women were
obtained. One of the researchers assisted consenting women
who had difficulties interpreting the questionnaires. Patients
visiting the antenatal clinic who consented to our study were
given a questionnaire which was completed and collected on
the same day. The collection process was ongoing between
April 2022 and August 2022. At the beginning of April, the
South African government lifted the national state of disaster
and all COVID-19 lockdown regulations.”

Data analysis

Statistical analysis was performed using GraphPad Prism
software version 8.4.3 (GraphPad Software, San Diego,
California, US). Vaccine acceptance rate comparisons were
evaluated using Fisher’s exact test and presented as odds ratios
(OR) and 95% confidence interval (CI). A p-value of < 0.05 was
considered statistically significant for all tests. Data analysis was
conducted using the Statistical Package for Social Sciences
(SPSS) software (IBM Corp. Released 2020. IBM SPSS Statistics
for Windows, Version 27.0, Armonk, New York: IBM Corp) to
analyse the data. Descriptive statistics such as mean, standard
deviation (s.d.) and range was used to summarise continuous
data, while frequency counts and percentages were used to
summarise categorical data. All parametric data were
represented as mean =+ s.d. while non-parametric data were
presented as median and interquartile range.

Ethical considerations

Ethical clearance to conduct this study was obtained from the
University of KwaZulu-Natal Biomedical Research Ethics
Committee (No. BREC/00003745/2022). Pregnant women,
irrespective of their pregnancy trimester, were offered the
opportunity to participate in the study, and informed written

)
Patients asked to
participate (n = 639)
I
Agreed to
participate (N = 313)

Declined to
participate (n = 326)

FIGURE 1: Diagrammatic representation of quantity of patients approached.
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consent was obtained. Women were told that all the
information would be kept confidential and that no names
would be included in the questionnaire.

Results

Figure 2 graphically represents our study population groups
and the number of participants in each group.

The study population consisted of 313 pregnant vaccinated
and unvaccinated women. The patient demographics
are summarised in Table 1. The mean maternal age of
the population was 29 + 6 years and mean gestational
age was 27 + 9 weeks. On average, all study
participants lived in a household with 4 + 2 members —
with a median body mass index (BMI) of 31 kg/m?
Sixty pregnant women were HIV-positive, of whom 36
patients had CD4 cell counts available, averaging at 644 +
200 cells/mm?® (Table 2). The mean duration of experiencing
symptoms in days from SARS-CoV-2 infection was 7 + 5
while the mean duration of symptoms after vaccination
was 7 = 13 (Table 3).

Almost 60% (n = 185) of participants were discharged with
live-babies in their previous pregnancy whilst 33% (n = 104)
were pregnant for the first time (Table 2). More than 80%

Total number
of participants
(N =313)

Unvaccinated
(n=187)

Vaccinated
(n=126)

] ] | ]

Accepted but

Incomplete Complete Declined
not yet S
dosage dosage vaccinated vaccination
(n=22) (n=104) (n=13) (n=174)

FIGURE 2: Study population groups.

TABLE 1: Patient demographics (n = 313). All data were non-parametrically
distributed.

Patient characteristic n Median IQR Mean £s.d. Range
(Q3-Q1)
Maternal age (years) 313 29 34-25 29+6 17-48
Vaccinated 126 31 34-26 306 19-43
Unvaccinated 187 28 33-24 29+6 17-48
Gestational age (weeks) 313 29 35-20 27+9 5-41
Parity 313 1 2-0 1+1 0-7
Gravidity 313 2 3-1 2+1 1-8
Members in household 313 3 5-2 4+2 1-27
Systolic BP (mmHg) 313 109 120-90 109 + 14 74-165
Diastolic BP (mmHg) 313 66 77-57 66 +13 22-109
BMI (kg/m?)F 255 31 37-27 33+10 17-113
Height (m)+ 253 1.59 1.63-1.55 1.58+0.1 1-1.76

Weight (kg)t 308 80 92-69  81+19  45-150

BMI, body mass index; IQR, interquartile range; s.d., standard deviation; BP, blood pressure.
+, Data were not available for all patients.
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TABLE 2: Other vaccinations, past and present pregnancy outcomes,
co-morbidities. (n = 313).

Categories Frequency %
Tetanus

Yesi 80 63.0
Influenza

Yesi 54 43.0
Previous pregnancy outcome

Alive 185 59.0
Previous pregnancy loss 24 8.0
Pregnant for the first time 104 33.0
Medical historyf

None 254 81.0
Diabetes 11 4.0
Chronic hypertension 5 2.0
Asthma 17 5.0
Cardiac conditions 1 0.3
Allergies 14 4.0
Anaemia 6 2.0
Tuberculosis 9 3.0
Skin cancer 1 0.3
Pulmonary embolism 1 0.3
Borderline personality disorder 1 0.3
HIV status

Positive 60 19.0
Negative 253 81.0
HIV treatment

Yes 59 19.0
Flu-like symptoms during pregnancy

Yes 67 21.0
COVID test result (n = 39)

Positive 6 2.0
Negative 29 9.0
Unavailable 4 1.0

+, Patients had more than one medical history; {, Based on entire study population (N =313).

TABLE 3: Descriptive statistics for the COVID-19 vaccinated group (n = 126).

Categories Frequency %t
Vaccinated against COVID-19

Before pregnancy 96 76
During pregnancy 30 24
Gestational age at vaccination

1st trimester 20 16
2nd trimester 9 7
3rd trimester 1 1
Where were you told about the COVID-19

Vaccinei

Clinic 66 52
Other 52 41
Type of symptoms after COVID-19

vaccination§

Dizziness 15 12
Weakness 8 6
Pain at the injection site 24 19
Other 33 26
Type of COVID-19 vaccination§|

Pfizer (2 doses) 54 43
J&J4 (1 dose) 59 47
Sinovac (2 doses) 1 1
Do not know 12 10
Completed dosage 104 83

Note: Duration of symptoms after vaccination (days): n = 50, Median = 3, Interquartile range
(Q3-Q1) = 7-2, Mean £ s.d. = 7 + 13, Range = 1-90.

COVID-19, coronavirus disease 2019; J&J, Johanson & Johanson.

+, Percentage of the total population (N = 313); 1, Patients were informed at more than one
location; §, Certain patients experienced more than one symptom; §, Johnsons and Johnsons.
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TABLE 4: Descriptive statistics for the COVID-19 non-vaccinated group (n = 187).

Categories Frequency %
Did you know pregnant women can receive the

COVID-19 vaccination?

Yes 122 65
Would you like to be vaccinated against COVID-19?

Yes 13 7
No 174 93
Concerns against COVID-19 vaccinationt

Is it safe for my baby and myself? 179 96
Will it affect the baby during breastfeeding? 42 22
Potential to be infected even after vaccination 6 3
Not interested in COVID-19 and vaccinations/Do not 106 57
believe in the disease

Personal choice/Religion 8 4
Waiting turn 3

Declined to answer 5 3
Source of information about the COVID-19 vaccine

Social media 90 48
Family and friends 57 30
Newspaper 28 15
News television 79 42
Other 9 5
Tetanus vaccine

Yes 62 33
Influenza vaccine

Yes 43 23

T, Each patient had > 1 reason.

TABLE 5: Race, education, occupation and place of dwelling in the coronavirus
disease 2019 unvaccinated (n = 187).

Socioeconomic status Frequency %
Race

African ancestry 174 93
Mixed racial group 2 1
Indian people 9 5
White people 2 1
Education

Primary 16 9
Secondary 92 49
Tertiary 79 42
Occupation

Professionally skilled 13 7
Semi-skilled 45 24
Self-employed 9 5
Student 19 10
Unemployed 101 54
Place of dwelling

Informal settlement 17 9
Urban (city) 117 63
Semi-urban (suburbs) 53 28

Note: Almost half (49%) of unvaccinated pregnant women had a secondary education,
with most (54%) unemployed. Sixty-three percent of the unvaccinated women hailed from
the city.

(n = 254) of the study population had no previous medical
conditions. Only one HIV-positive women was not on
antiretroviral therapy. Twenty-one percent (n = 67)
experienced flu-like symptoms during pregnancy, 39 had
COVID-19 tests performed and six tested positive. Two of
the six tested positive for COVID-19 during their first
trimester and experienced mild symptoms, while four
experienced moderate to severe symptoms. Four of the six
patients visited a general practitioner (GP) during their
infection period and received symptomatic treatment.
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TABLE 6: Race, education, occupation and place of dwelling in the coronavirus
disease 2019 vaccinated (n = 126).

Socioeconomic status Frequency %
Race

African ancestry 91 72
Mixed racial group 6 5
Indian people 27 21
White people 2 1
Education

Primary 3 2
Secondary 58 46
Tertiary 65 52
Occupation

Professionally skilled 27 21
Semi-skilled 36 29
Self-employed 2 1
Student 15 12
Unemployed 46 37
Place of dwelling

Informal settlement 9 7
Urban (city) 84 67
Semi-urban (suburbs) 33 27

Note: More than half (52%) of the vaccinated women held a tertiary education, albeit most were
unemployed (37%). Sixty-seven percent of the vaccinated pregnant women were from the city.

Upon enquiring with patients, it was discovered that tetanus
and influenza vaccines were administered to 45% (n = 142) and
31% (n = 97) of all participants, respectively. Participants were
20% less likely to accept the COVID-19 vaccine compared to
the tetanus vaccine, OR (Cl 95%) = 0.8114 (0.5918-1.110),
p = 0.2256. Whereas, participants were significantly (50%)
more likely to accept the COVID-19 vaccine compared to the
Influenza vaccine, OR (Cl 95%) = 1.500 (1.072-2.083),
p = 0.0193. These vaccines were administered to pregnant
women who received the COVID-19 vaccine and those who
did not. Less than half of our participants already received the
COVID-19 vaccine (40%; n = 126), of which 96 (31%) patients
were vaccinated before pregnancy and 30 were vaccinated
during pregnancy. Of the 30 participants who were vaccinated
during pregnancy, 20 patients received their vaccine in the
first trimester (Table 3).

Of the 126 vaccinated against COVID-19, 49 experienced
complications after vaccination, with pain at the injection
site (19%) being the most typical symptom. Following
vaccination, 36% of the population consumed paracetamol.
The Johnson & Johnson vaccine was the most commonly
(47%) administered vaccine. Eighty-three percent of the
population completed the COVID-19 vaccine dosage, while
17% (n = 22) were incomplete.

When the unvaccinated patients were asked if they would
consider being vaccinated in the future, 93% (n = 174) of our
study’s unvaccinated population (n = 187) said ‘no’ (Table 4).
The commonest reason for declining the COVID-19
vaccination was disbelief in the vaccine’s efficacy at a rate of
57% (n = 106).

Discussion

This study included 313 pregnant women, of which 187 were
unvaccinated (Table 1 and Table 4). Hence, this latter number
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served as our population of interest. Based on these 187, a
vaccine hesitancy rate of 93% was found (Table 4). However, the
overall hesitancy in this study population was considerably
lower (55%). In this study, the most common reason for
hesitancy was concerns about the vaccine’s safety for the baby
and mother (n = 179, 96%), and 42 women were worried about
the baby’s safety during breastfeeding. These reasons are similar
to a report in Italy where the hesitancy rate was 40% that
mentioned that most women had concerns about vaccine safety
during pregnancy.” Another study in Iran reported a lower
hesitancy rate (43%) to the COVID-19 vaccine compared to the
current research. Two of the reported reasons for hesitancy
were similar to our study, which included women’s concern
about the safety of the vaccination for the unborn baby and
disbelief in the vaccine’s efficacy. Another reason, not mentioned
by our study population that resulted in vaccine hesitancy in
Iran was the lack of information about the vaccine from
healthcare professionals.'

Furthermore, this study reflected 20% less likelihood of
accepting the COVID-19 vaccine compared to the tetanus
vaccine; whereas pregnant women were significantly (50%)
more likely to accept the COVID-19 vaccine compared to the
influenza vaccine. This is an indication that the population
was aware of the severity of COVID-19 infection compared
to the common influenza infection. Alarmingly, only 45%
and 31% of our population received the tetanus and influenza
vaccines, respectively. Although all women are offered the
routine vaccines, they are given the opportunity to decline
vaccination. Improvement of the routine vaccine rates may
be achieved through counselling pregnant women on the
benefits of receiving and risks of not receiving the routine
vaccines. Importantly, the studies discussed here have
obtained and processed their data in various methods; some
of which differ from the current study.

A study in Turkey that included only unvaccinated pregnant
women investigated the factors relating to COVID-19
vaccination hesitancy and reported that 62.7% of the women
chose not to vaccinate out of fear of side effects that could
arise and cause them and their unborn babies harm.” These
reasons are similar to the current study’s; however, the
hesitancy is lower in Turkey compared to our findings but
slightly higher than other studies mentioned thus far.

Pregnant women in Cameroon had a lower hesitancy rate
to the vaccine (46%) than our study. Moreover, the reasons
for hesitating were similar to those found in the current
study.? Similar to the hesitancy rates in Cameroon, a study
in the US also reported a hesitancy rate of 46% among
pregnant women. Of the 46%, 37% were concerned about
safety, 22% reported a lack of information and 15% reported
disbelief in vaccine efficacy.?* A study in Romania reported
a 52.2% hesitancy rate for different reasons, including not
being fearful of getting infected with COVID-19, believing
false rumours about the vaccine from social media,
believing that COVID-19 is non-existent and not trusting
that vaccinations, in general, are effective? Uganda
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reported a hesitancy rate of 58.6% in pregnant women.”
The reasons were also different from the reasons of the
current study. These included the belief that COVID-19 is
only fatal to individuals with comorbidities, the vaccine
causes infertility and COVID-19 infection, misinformation
on alcohol consumption during COVID-19 and lack of
knowledge about the availability of the vaccine and
vaccination sites.”

A study in Nigeria also reported a lower hesitancy rate
(31.6%) than the current study. The commonest reason for
hesitancy was concerns about vaccination safety and
efficiency (30.9%).** Another study in Africa was conducted
in Ethiopia, where the COVID-19 vaccination hesitancy rate
was reported as 68.7%. The majority that declined vaccination
reported disbelief in the vaccine and its health benefits.”

The reasons reported in our study for declining vaccination
are also supported by Neumann-Bohme et al.*® A disbelief in
the vaccine and concerns about vaccination risks are usually
due to a lack of trust in the government and healthcare
system.” Additionally, vaccine hesitancy is influenced by
conspiracy theories, which increase during times of fear,
uncertainty and insecurity, much like the situation created
by the COVID-19 pandemic.®® Anti-vaccination conspiracy
theories reduced vaccination intentions by causing feelings of
powerlessness, disillusionment and mistrust in authorities.”
Thus, the Departments of Health must apply effective
measures to reduce the impact of conspiracy theories,
including addressing religious elements surrounding the
views and increasing awareness of COVID-19 to reduce the
stigma associated with COVID-19.% Similar to Dodd et al., our
results showed that patients who do not accept the vaccine
were more likely to argue that the threat of COVID-19 and the
danger of the infection were not legitimate.™

Of the unvaccinated population in this study, most women
showing reluctance to vaccinate were unemployed (54%)
compared to the unemployment rate of the vaccinated
population (37%) (Table 5 and Table 6). This may be due to the
requirement at some workplaces for everyone to be vaccinated
to ensure the safety of others. Descriptive analysis of this study
data showed that women with a tertiary education (42%) was
less likely to decline the COVID-19 vaccine compared to
women without a tertiary education (52%) (Tables 5 and 6). A
study in France showed that more tertiary-level women
accepted the COVID-19 vaccination than those without a
tertiary-level education.? Similarly, vaccination hesitancy in
Uganda was higher among the less educated compared to the
educated population.”

Higher education is associated with vaccine acceptance;
however, our study reflected the inverse (Table 5 and
Table 6).* A lack of acceptability among the higher educated
may be associated with increased skepticism about COVID-19
information.* Reportedly, it is less probable that urban
dwellers will be willing to vaccinate against COVID-19%7
although there are conflicting reports®*¥. This is concerning
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as urban residents are largely educated with a significant
influence on the population and social media platforms.*
Consequently, it may be possible that the dissemination of
incorrect information is more prevalent among influential
individuals; some may reflect the views of these individuals
within the general population.®®

This study also found that the younger population is more
hesitant to vaccinate than the older population that is
accordance with previous studies.®* It is plausible that the
older participants are more attentive to the television and radio
news, which are more reliable sources of information than
social media.* Several reports have indicated a negative
association between social media use and vaccine
acceptance,?**% although others have reported a positive
correlation.”*># Additionally, the heightened hesitancy among
younger women may be due to an invulnerability bias.*

Even though vaccination hesitancy is high in the pregnant
population in SA, the numbers differ in the general population
as reports show an acceptance rate of 81.6% in South Africa in a
global survey,” similar to reports from studies in Germany*
and China.” Additionally, a study in Cape Town, SA conducted
among healthcare workers reported a COVID-19 vaccine
hesitancy rate of 41% due to a lack of trust in vaccine efficacy.”

Strengths and limitations

According to the authors knowledge, this is the first study
investigating vaccine hesitancy among pregnant women in
Durban, South Africa. The population studied in South
Africa experienced much inequity as in a LMIC. The current
study included pregnant women of all age groups, those who
regularly see medical providers, and those who do not, as
well as different economic and educational backgrounds.
The questionnaire was administered to patients in person to
accommodate those who are not literate.

A limitation of our study was the inclusion of pregnant
women from only one South African city. Including
participants from other cities within the country may
influence vaccine acceptance rates due to the different
developmental rates of the cities. Our study included
women who received the COVID-19 vaccine before
pregnancy as well as during pregnancy. This could
potentially skew the vaccine hesitancy curve as pregnant
women are generally less inclined towards medicating and
vaccinating during their pregnancy. Importantly, this study
was conducted during a time when there was a low infection
rate; the country lifted the state of disaster status and
lockdown levels. A country in this state may make its
citizens feel that COVID-19 and the vaccine are less
important, ultimately increasing vaccine hesitancy among
the population. A bias of our study is the selection of
pregnant women from a regional (referral) hospital as these
participants were already suspected to have or diagnosed
with a pregnancy-related complication; hence, the results of
this study cannot be generalised to the general pregnant
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population. Additionally, large number of pregnant women
declined to participate in the study which may emphasise a
high vaccine hesitancy rate. Less than half of this study
population received the routine vaccines (tetanus and
influenza); however, the study did not account for the
reasons of not receiving these vaccines.

Conclusion and recommendations

The COVID-19 vaccine hesitancy rate among pregnant South
African women was substantially high compared to other
African and non-African countries. The most commonly
reported reason for vaccine hesitancy is concerns regarding
the safety of the baby and mother. This should be addressed
at a governmental and public heath level by increasing
COVID-19 awareness. The spread of misinformation through
social media should be controlled through increased cyber
monitoring by social media platforms. Although only a few
participants were concerned about the lack of research on the
COVID-19 vaccine and pregnancy, it is paramount that we
establish future investigations to identify the long-term
effects of the vaccine in pregnant women and offspring. This
study provides a platform for large-scale investigations to
determine vaccine hesitancy and its associated risks among
pregnant women with greater accuracy.
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