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Purpose: Few studies in the literature deal with the acceptance of being vaccinated while
pregnant. This study aimed to investigate the acceptance rate of the COVID-19 vaccine
among pregnant women and those who are planning for pregnancy in Saudi Arabia.
Methods: This cross-sectional study used an online self-administered questionnaire in Saudi
Arabia between 12 June and 1 August 2021. The first section described the demographic
characteristics of the study participants (five items), participants’ perceptions about COVID-
19 (three items), participants’ hesitancy about receiving the COVID-19 vaccine (nine items),
perceived benefits of receiving the COVID-19 vaccine (four items), and motivations and
causes of action for receiving the COVID-19 vaccine (three items).

Results: A total of 431 women who met the inclusion criteria were involved in this study.
The study participants showed moderate scores in terms of their COVID-19 vaccination
perception, hesitancy, perceived benefits and causes of action that ranged between 53.3% and
65.0%. The mean perception score for all participants was 8.0 (standard deviation (SD): 2.8)
out of 15. The mean hesitancy score for was 27.6 (SD: 7.3) out of 45. The mean perceived
benefits score was 13.0 (SD: 4.5) out of 20. The mean causes of action score was 9.0 (SD:
3.7) out of 15. Pregnant women or those who are planning to be pregnant are more hesitant
to receive the COVID-19 vaccination (p=0.001). Those aged below 29 years who reported
receiving the COVID-19 vaccine showed higher levels of perceived benefits (p<0.05).
Conclusion: Pregnant women and those who are planning to be pregnant have a moderate
score in terms of their COVID-19 vaccination perception, hesitancy, perceived benefits and
causes of action regarding the COVID-19 vaccine. More public health awareness regarding
the safety of the COVID-19 vaccine are needed to gain public trust in the vaccination and the
healthcare system.
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Summary

Major government authorities including the American CDC, the UK NHS and the
Saudi MOH recommended the use of the COVID-19 vaccine in pregnant women.
Few studies in the literature deal with the acceptance of being vaccinated while
pregnant. This study showed that pregnant women and those who are planning to be
pregnant have a moderate score in terms of their COVID-19 vaccination perception,
hesitancy, perceived benefits and causes of action regarding the COVID-19 vaccine.
More public health awareness regarding the safety of the COVID-19 vaccines are
needed to gain public trust in the vaccination and the healthcare system.
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Introduction

Since the emergence of the coronavirus (COVID-19)
between mid-October 2019 in
China,l’2 it has become the main concern of the World
Health Organisation (WHO), public health and govern-
ments worldwide. COVID-19 is a major threat to the
public with significant morbidity and mortality.> COVID-

and mid-November

19 has placed a major strain on countries’ economies and
the other services provided by the health care systems.”

So far, multiple vaccines have been produced and some of
these vaccines have shown promising results in terms of safety
and efficacy.” In addition, some of the vaccines have already
been approved by major drug and food authorities worldwide,
such as the U.S Food and Drug Administration (FDA),
Medicines and Healthcare Products Regulatory Agency
(MHRA) and European Medicines Agency (EMA).° In
Saudi Arabia, only four vaccines have been authorised by
the Saudi Food and Drug Authority (SFDA): the Pfizer-
BioNTech, Oxford-AstraZeneca, Johnson & Johnson’s
(Janssen) and Moderna vaccines.” The population of Saudi
Arabia is around 34.2 million and according to the Saudi
Ministry of Health (MOH), more than 28 million doses of
COVID-19 vaccine have been received by the residents of the
Saudi Kingdom,” meaning that a large proportion of the Saudi
population has received at least one dose of the vaccine.

In Saudi Arabia and some other Middle Eastern coun-
tries, rates of fertility and pregnancy planning are declin-
ing. Most Middle Eastern and North African countries,
however, still have among the highest percentages of fer-
tility levels worldwide.®” This is mainly due to social and
behavioural factors such as unique social early marriage,
cultural acceptance and access to contraception and educa-
tional level status.'®'" This is especially important during
the pandemic as women planning for pregnancy may be at
higher risk of a severe form of COVID-19 disease.'”

According to the WHO recommendations, pregnant
women have no increased risk of infection with COVID-
19;'* however, pregnant women with COVID-19 have an
increased risk of severe COVID-19 diseases,'>'* which
may result in admission to hospital or an intensive care
unit (ICU)." In addition, pregnant women with COVID-
19 have an increased risk of developing complications
such as preterm pregnancy and other adverse pregnancy
outcomes.'> Many guidelines issued a specific protocol for
the management of COVID-19 in pregnant women.'®!”

During the initial trials, pregnant women were excluded
from the studies, with little data available about the safety

of the vaccine in pregnant women.'® However, no major
side effects have been reported among pregnant women and
no evidence of side effects concerning male or female
fertility. Additionally, major government authorities includ-
ing the American Centers for Disease Control and
Prevention (CDC), the UK National Health Service
(NHS) and the Saudi Ministry of Health (MOH) recom-
mended the use of the COVID-19 vaccine in pregnant
women. This is especially because pregnant women are at
higher risk of developing more severe diseases and other
factors related to the risk of getting the infection such as the
emergence of new strains, which highlights the importance
of receiving the vaccination.'” Maternal immunization pro-
tect new-borns from several infectious diseases.*”
Additionally, pregnant women with COVID-19 were more
likely to be hospitalized and at increased risk of intensive
care unit (ICU) admission and receipt of mechanical venti-
lation compared with non-pregnant women of reproductive
age.?® Previous studies in the Middle East and Saudi Arabia
specifically explore multiple social, mental and clinical
outcomes associated with the COVID-19 pandemic.?'*’
However, few studies in the literature deal with the accep-
tance of being vaccinated while pregnant or planning for
pregnancy. The results of a study using a large web-based
survey involving a sample of 17,871 responses from 16
countries’® showed that 52.0% of pregnant women and
73.4% of non-pregnant women intended to receive the
vaccine. The main factors related to receiving the vaccine
included safety and effectiveness, worry about COVID-19,
compliance with mask guidelines and trust of public health
agencies and health science in the country.*® Previous stu-
dies on the acceptance of the COVID-19 vaccine among
pregnant women in Saudi Arabia are lacking. This study
aimed to investigate the acceptance rate of the COVID-19
vaccine among pregnant women and those planning for

pregnancy in Saudi Arabia.

Method
Study Design

A cross-sectional study using an online self-administered
questionnaire was conducted in Saudi Arabia between
12 June and 1 August 2021.

Sampling Strategy

A convenience sampling technique was used to recruit the
study participants in this study. Women aged 18 years and
above were invited to participate in the study. The
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inclusion criteria were highlighted in the invitation letter
that was sent along with the study survey link by the
researcher. Social media platforms (Facebook, WhatsApp
and Twitter) were used to recruit the targeted study parti-
cipants. The participants were encouraged to participate in
the study to assess their acceptance of the COVID-19
vaccine, which will help in providing recommendations
for educational intervention to increase the acceptability of
vaccination, which will ultimately reflect positively on the
whole society. No incentive was provided to the partici-
pants to be involved in the study.

Questionnaire Tool
validated  Arabic
Almaghaslah et al was adapted and used in this study.’’

A previously questionnaire by
The Almaghaslah et al questionnaire was developed based
on a previous systematic review of confidence and recep-
tivity for COVID-19 vaccines®® and another nationwide
online survey in China on COVID-19 vaccine demand and
hesitancy.>*

The questionnaire tool in this study consisted of five
sections. The first section described the demographic char-
of the (five
The second section explored participants’ perceptions
about COVID-19 (three items). The third section explored
participants’ hesitancy about receiving the COVID-19 vac-

acteristics study participants items).

cine (nine items). The fourth section explored participants’
perceived benefits of receiving the COVID-19 vaccine
(four items). The last section explored participants’ moti-
vations and causes of action for receiving the COVID-19
vaccine (three items). Each item was scored using a five-
point Likert scale ranging from one (strongly disagree) to
five (strongly agree). The possible scores for each section
were 15 (perception), 45 (reasons for hesitancy), 20 (per-
ceived benefits), and 15 (causes of action). Regarding
the second section (participants’ perceptions about
COVID-19), the higher the score the weaker the percep-
tion about the seriousness of the COVID-19 situation.
Regarding the third section (participants’ hesitancy about
receiving the COVID-19 vaccine), the higher the score the
greater the hesitancy to receive the vaccine. Regarding the
fourth section (participants’ perceived benefits of receiving
the COVID-19 vaccine), the higher the score the stronger
the perception about the perceived benefits of the vaccine.
Regarding the last section (participants’ motivations and
causes of action for receiving the COVID-19 vaccine), the
higher the score the lower the motivation or likelihood to
receive the vaccine. The

take action to original

questionnaire items (participants’ perceptions about
COVID-19 and the COVID-19 vaccination, vaccine con-
fidence, its associated benefits and causes of action) were
based on health belief models.***

Statistical Analysis

Data were analysed using Statistical Package for Social
Science (SPSS) software, version 27 (IBM Corp, Armonk,
NY, USA). Categorical variables were reported as frequen-
cies and percentages. Continuous data were reported as mean
+ standard deviation (SD). Independent samples #-test/one-
way analysis of variance (ANOVA) were used to compare
the mean scores between different demographic groups.
A confidence interval of 95% (P<0.05) was applied to repre-
sent the statistical significance of the results, and the level of
significance was predetermined as 5%.

Results

A total of 431 women meeting the inclusion criteria were
involved in this study. The majority (73.8%) were aged
below 40 years. Around half of the study sample (49.9%)
reported that they are pregnant or planning to be pregnant.
The most common chronic diseases were hypertension and
diabetes mellitus with 7.7% and 5.1%, respectively.
Around one-quarter of the study sample (23.7%) reported
a history of COVID-19 infection. More than half of the
study sample (57.1%) received COVID-19 vaccination.
For further details on the demographic characteristics of
the study sample, refer to Table 1.

COVID-19 Vaccination Perception,
Hesitancy, Perceived Benefits and Causes

of Action
The study participants showed moderate scores in terms of
their COVID-19 vaccination perception, hesitancy, per-
ceived benefits and causes of action, ranging from 53.3%
to 65.0%. The mean perception score for all participants
was 8.0 (SD: 2.8) out of 15 (53.3%), as seen in Figure 1.
The mean hesitancy score for all participants was 27.6
(SD: 7.3) out of 45 (61.3%), as seen in Figure 2. The
mean perceived benefits score for all participants was
13.0 (SD: 4.5) out of 20 (65.0%), as seen in Figure 3.
The mean causes of action score for all participants was
9.0 (SD: 3.7) out of 15 (60.0%), as seen in Figure 4.
Comparing COVID-19 vaccination perception, hesitancy,
perceived benefits and causes of action for those who are
pregnant or planning to be pregnant with others, pregnant
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Table | Demographic Characteristics for the Study Participants

Demographic Variable Frequency (%)
Age

18-29 years 138 (32.0%)
30-39 years 180 (41.8%)
4049 years 71 (16.5%)
50 years and over 42 (9.7%)
Are you pregnant or planning for pregnancy?

Yes 214 (49.9%)
Chronic diseases history

Hypertension (yes) 33 (7.7%)
Diabetes mellitus (yes) 22 (5.1%)
Gastrointestinal tract diseases (yes) 21 (4.9%)
Dyslipidemia (yes) 16 (3.7%)
Immune system diseases (yes) 9 (2.1%)
Cardiovascular diseases (yes) 8 (1.9%)
Central nervous diseases (yes) 7 (1.6%)
Others 32 (7.4%)
Previous COVID-19 infection history

Yes 102 (23.7%)
COVID-19 vaccination history

No 185 (42.9%)
One dose 183 (42.5%)
Two doses 63 (14.6%)

women or those planning to be pregnant are more hesitant to
receive COVID-19 vaccination (p=0.001), as seen in Table 2.

To explore the role of demographic characteristics of
pregnant women or those who are planning to be pregnant
on COVID-19 vaccination perception, hesitancy, per-
ceived benefits and causes of action, I applied independent
samples /-test/one-way analysis of variance (ANOVA) test.
Those who reported a history of COVID-19 infection had
higher perception scores (weakest perception about the
seriousness of COVID-19 situation) (p<0.001). Those
who reported receiving the COVID-19 vaccine showed
lower hesitancy scores (p<0.001). Those aged below 29
years who reported receiving the COVID-19 vaccine
showed higher perceived benefit scores (p<0.05). On the
other hand, participants’ demographic characteristics did
not affect their causes of action score, as seen in Table 3.

Discussion
In this cross-sectional web-based survey, the study parti-
cipants showed moderate scores in terms of their COVID-

19 vaccination perception, hesitancy, perceived benefits
and causes of action that ranged between 53.3% and
65.0%. These
studies,>®>’

results are in line with previous
including a study conducted in Saudi Arabia
showing that around 50% of the sample size of the study
were hesitant to receive the vaccine.*® Another study con-
ducted using an online survey that included more than
3000 participants in Jordan reported a low rate of accept-
ability of the COVID-19 vaccine (37%).*® Although these
studies are similar to this study in terms of study design,
data collection methods and geographical location, they
were conducted on the general population, while this study
was conducted on females only. A recent study conducted
in the United States among a similar study population that
explored COVID-19 vaccination acceptance among preg-
nant, non-pregnant and breastfeeding women reported that
non-pregnant women were most likely to accept vaccina-
tion (76.2%), with breastfeeding women the second most
likely to accept vaccination (55.2%); pregnant women had
the lowest rate of vaccine acceptance (44.3%).*> Another
study in the US conducted on 939 pregnant women
reported that only 41% of the participants would get
a vaccine, and 82.0% of the participants were concerned
about vaccine safety for their pregnancy.*!

This study showed that pregnant women and those
planning to get pregnant had higher scores of hesitancy
regarding taking the vaccine in comparison to women who
are not pregnant or not planning to be pregnant. One of the
most important factors that increase hesitancy to receive
vaccination are problems of trust and hearing or reading
about negative events from different sources.*? Previous
studies investigating the acceptance of taking the COVID-
19 vaccine have shown similar results.*****~*> One study
conducted in Turkey in 2021 reported a lower rate of
COVID-19 vaccine acceptability, with only 37% stating
that they intend to receive the vaccine if it were recom-
mended for pregnant women.*’ Similar results were
reported in a large study that included 16 countries across
the world, with only 52.0% of pregnant women reporting
that they will take the vaccine compared to 73.4% of non-
pregnant women.>® These results can be explained by the
fact that people have concerns regarding the effectiveness
and the safety of the vaccine, especially that the vaccine
was developed rapidly and received accelerated
approval.*® A recent qualitative study among pregnant
women in Spain assessing the acceptability of participat-
ing in COVID-19 clinical trials reported that participating

women had limited knowledge about COVID-19 and were
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M Strongly agree W Agree

| HAVE HAD COVID-19 INFECTION AND | THINK I’VE
DEVELOPED IMMUNITY AGAINST IT

ALL PEOPLE | KNOW WHO GOT COVID-19, THEY GOT
THE MILD FORM

COVID-19 INFECTION IS NOT SERIOUS SO | DON'T
THINK | SHOULD TAKE THE VACCINE

Figure | Perception about the seriousness of COVID-19 situation.

m Strongly agree M Agree

| HAVE HEARD THE VACCINE IS UNSAFE ON ME AND ON
THE BABY DURING PREGNANCY SO | DO NOT WANT TO
TAKE IT

| HAVE FOOD ALLERGY OR MEDICATIONS ALLERGY SO |
CANNOT TAKE THE VACCINE

| HAVE HEARD ON SOCIAL MEDIA THAT THE VACCINE
IS NOT SAFE AS IT WOULD CONTAIN THE COVID-19
VIRUS

| HAVE HEARD THAT BLOOD CLOT IS A COMMON SIDE
EFFECT OF THE VACCINE

THE VACCINE HAS MAGNETIC PIECE WHICH CAN SPY
ON US

I AM NOT AWARE ABOUT THE EFFECTIVENESS OF THE
VACCINE ON PREGNANT WOMEN

THE VACCINE APPROVAL PROCESS WAS FAST SO, THE
SAFETY OF THE VACCINE WAS NOT ASSESSED
ADEQUATELY

I AM NOT SURE ABOUT THE COMPONENTS OF THE
VACCINE

| AM VERY STRICT TO PRECAUTIONS ( MASK, HAND

WASHING AND SOCIAL DISTANCING) SO | DO NOT
NEED THE VACCINE

Figure 2 Reasons for hesitancy from receiving COVID-19 vaccine.
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Vaccination would ease the precautionary measures
including lock down, quarantine, work permit and travel
ban

Complications of COVID-19 are more serious in pregnant
women so vaccine will protect me against them

Vaccination decreases my chance of getting COVID-19 or
its complication

Taking the vaccine would make me less worried about
catching COVID-19

0O 10 20 30 40 50 60 70 80 90 100
B Strongly agree M Agree M Neutral m Disagree M Strongly disagree

Figure 3 Perceived benefit from receiving COVID-19 vaccine.

m Strongly agree  ®Agree m Neutral ™ Disagree M Strongly disagree

I WILL ONLY TAKE THE COVID-19 VACCINE IF IT
WAS MADE MANDATORY

I WILL ONLY TAKE THE COVID-19 VACCINE IF THE
VACCINE IS TAKEN BY MANY IN THE PUBLIC

| WILL ONLY TAKE THE COVID-19 VACCINE IF I
WAS GIVEN ADEQUATE INFORMATION ABOUT IT

15.5

Figure 4 Causes of action and motivation to receive COVID-19 vaccine.
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Table 2 Mean Vaccination Perception, Hesitancy, Perceived Benefit, and Cause of Action Score for All Participants (N= 378)

Sub-Scale All Participants Pregnant or Planning to Not Pregnant or Planning to | P-value
Be Pregnant Be Pregnant
Mean Score (SD) Mean Score (SD) Mean Score (SD)
Perception score 8.0 (2.8) 8.3 (2.8) 7.7 (2.9) 0.057
Hesitancy score 27.6 (7.3) 288 (7.4) 26.2 (6.9) 0.001*
Perceived benefit score 13.0 (4.5) 12.9 (4.2) 13.1 (4.9) 0.658
Causes of action score 9.0 (3.7) 9.4 (3.5) 8.7 (3.8) 0.062

Note: *p<0.01.
Abbreviation: SD, standard deviation.

Table 3 Mean Vaccination Perception, Hesitancy, Perceived Benefit and Cause of Action Score Stratified by Demographic
Characteristics for Women Who are Pregnant or Planning to Be (N= 189)

Demographic Mean p-value Mean p-value | Mean Perceived | p-value | Mean Causes of | p-value
Variable Perception Hesitancy Benefit Score Action Score

Score (SD) Score (SD) (SD) (SD)
Age
18-29 years 7.8 (2.7) 0.271 28.4 (6.8) 0.771 14.0 (3.4) 0.024* 9.6 (3.4) 0.390
30-39 years 8.5 (2.8) 29.1 (7.7) 12.4 (4.5) 9.1 3.7)
4049 years 8.6 (2.8) 29.5 (7.5) 11.9 (3.8) 10.3 (2.6)
Previous COVID-19 infection history
No 7.8 (2.7) 0.000%* 28.6 (7.6) 0.318 13.0 (4.1) 0.591 9.4 (34) 0.881
Yes 9.8 (2.5) 29.8 (6.7) 12.6 (4.4) 9.3 (3.9
COVID-19 vaccination history
No 8.6 (2.8) 0.073 30.6 (6.7) 0.000%* 12.3 (4.3) 0.011* 9.3 (3.5 0.135
One dose 7.7 (2.7) 26.1 (7.2) 13.8 3.7) 10.0 (3.3)
Two doses 7.5 (1.8) 23.1 (8.4) 15.2 (3.0) 7.8 (4.2)

Note: *p<0.05, **p<0.001.
Abbreviation: SD, standard deviation.

uncertain if pregnancy was a risk factor for acquiring the
infection or developing the severe disease.*® The same
study showed that the low level of knowledge among
pregnant women has led to uncertainties and emotional
suffering, which ultimately affected their willingness to
participate in drug-related clinical trials on COVID-19,
regardless of the drug under study.*®

These results were consistent with previous studies
conducted on the general population, especially among
females.*’ Clinical data on the safety of the COVID-19
vaccine among pregnant women showed no difference
in side effects between pregnant and non-pregnant
women in post-vaccination status;*® however, this was
not extensively investigated. In addition, it was reported
that a higher incidence of fever was observed among

pregnant women in

women,*”*°

comparison to non-pregnant
which may increase concerns regarding
the safety of the vaccine among pregnant women.
Future studies are urged to confirm the safety of the
vaccine.

Some side effects have been associated with the con-
sumption of COVID-19 vaccines, such as thrombosis and
its association with the AstraZeneca vaccine.”' Although
these events are rare, the intensive coverage of COVID-19
side effects on social media and other platforms may have
had a negative influence on decisions of the public regard-
ing the safety of the vaccine.”' This may have been spe-
cifically related to the Saudi population as one of the main
vaccines that were distributed in the Kingdom of Saudi
Arabia is the AstraZeneca vaccine.
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This study found that the majority of the study sample
have strong perceptions about the effectiveness of the
vaccine; however, around (60%) were not willing to take
action. A possible explanation of the hesitancy about the
COVID-19 vaccine is that more data are being published
about the breakthrough of the COVID-19, and the muta-
tion of the virus into new variants. In addition, it may be
attributed to the fact that, although people believe in the
efficiency of the government response and preparedness’
and the seriousness of the COVID-19 vaccine, they have
concerns regarding the safety of the vaccine, which may
highlight the need for more public awareness regarding the
safety and efficacy of the vaccine and the role of vaccina-
tion in the termination of the pandemic.

This study highlighted that those who are aged below 29
years and reported receiving the COVID-19 vaccine showed
higher perceived benefits scores. This was in line with
a previous study from Jordan, which showed that those
aged over 35 years were less likely to accept the vaccine.™
On the other hand, participants’ demographic characteristics
did not affect their causes of action score, as seen in Table 3.
A recent systematic review has identified an association
between sociodemographic characteristics and acceptance
of COVID-19 vaccination. It reported that being male,
being elderly, having a higher income, having a higher edu-
cation level, being a physician (compared with other health-
care professions), having private insurance and having prior
vaccination history were important predictors of COVID-19
vaccination acceptance.”

It has have been documented that pregnant women
have no increase incidence of COVID-19 infection in
comparison to the general population. However, it has
been documented that pregnant women who contract the
virus may have more severe forms of COVID-19
diseases.'® In addition, major guidelines recommend the
use of the vaccine as several reports from large real-world
data studies showed no increased risks or concerns regard-
ing the safety of the vaccine among pregnant women.
However, as pregnant women were not included in the
trials of the vaccines,'® weighting the risk-benefit of
receiving the vaccine may be a crucial decision for preg-
nant women, especially during this time of the pandemic
as post-vaccination and safety data are still limited.'®

Limitations

This study has some limitations. First, it was cross-
sectional in study design, and participants were asked to
complete an online questionnaire. A self-administered

questionnaire through an online platform could be biased,
so the study results may not be representative of all mem-
bers of the Saudi population who meet the inclusion cri-
teria. However, as the data collection occurred during the
pandemic, we assume that everyone was using virtual
meetings, social networking and online platforms, and
we assume that we still targeted a well-representative
sample. Second, the study was anonymous and did not
gather in-depth clinical information from participants.
Third, the sample size was small, so the study’s results
may have limited generalisability. Fourth, the researcher
was not able to estimate the proportion of pregnant women
from the study sample. Finally, the researcher was not able
to adjust for important confounding variable such as the
educational level, the job role and social- economic profile
in the population study as such data was not collected from
the participants.

Conclusion

This study showed that pregnant women and those who
are planning for pregnancy have a moderate score in terms
of their COVID-19 vaccination perception, hesitancy, per-
ceived benefits and causes of action regarding the COVID-
19 vaccine, which reflects a moderate attitude towards
vaccination acceptance. Educational and public awareness
campaigns should be intensified using various media plat-
forms and through healthcare professionals to the general
population. Specific efforts should be directed towards
high-risk populations including pregnant women and
those who are planning for pregnancy. This will enhance
public trust in the vaccination and the healthcare system
and increase the vaccination rate. Similar future studies in
different regions in Saudi Arabia are recommended.

Data Sharing Statement
No further data are available.

Ethics Approval and Consent to

Participate

The study was approved by the institutional ethical com-
mittee (Institutional Review Board) with approval number
HAPO-02-K-012-2021-06697 (Umm AlQura University).
All participants received information about the aim the
study and a consent form was completed and signed by
each participant. This study was conducted in accordance
with the Declaration of Helsinki.
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