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ABSTRACT

Vaccine hesitancy has a significant impact on tackling infectious diseases as it has resulted in reemergence
of vaccine-preventable diseases. This review aims to provide an up-to-date evaluation of COVID-19
vaccine hesitancy among the public in the Gulf Cooperation Council countries. We searched the
PubMed and SCOPUS databases for manuscripts published on vaccine hesitancy and/or acceptance
among the public in GCC countries up till April 1%, 2022. Forty-nine studies met the inclusion criteria
and were reviewed. The average vaccine hesitancy rate across GCC countries was 43%. Concerns about
vaccine safety (n =32) and effectiveness (n = 26) were most frequently associated with hesitancy. Being
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male (n = 25) and having positive behavior regarding the influenza vaccine or vaccines in general (n = 22)
were most frequently associated with acceptance. Collaborative efforts of governments, academic bodies,
and the media to provide evidence of vaccines’ effectiveness throughout history and strictly manage the

spread of the vaccine safety-related rumors are warranted.

Introduction

Coronavirus disease (COVID-19) is an infectious respiratory
disease caused by a novel coronavirus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), which was identified at
the end of 2019." The total number of COVID-19 cases among
individual Gulf Cooperation Council (GCC) countries [(Saudi
Arabia, Oman, the United Arab Emirates (UAE), Kuwait, Qatar,
and Bahrain)] by late April, 2022, was more than 350,000 to
850,000 per country, with a mortality rate ranging between
0.19% and 1.21%."

COVID-19 vaccination in the GCC countries commenced on
November 4™, 2020, and was followed by a decline in the rate of
new cases, hospitalization, intensive care unit admissions, and
mortality.'* The most available COVID-19 vaccines in the GCC
countries are those manufactured by Pfizer-BioNTech,
Moderna, Johnson & Johnson, and Oxford-AstraZeneca.
Tables 1 and 2 illustrate the available COVID-19 vaccines and
the current vaccination status in each GCC country.'™®

According to the World Health Organization’s (WHO)
Strategic Advisory Group of Experts (SAGE) working group
on immunization, vaccine hesitancy is defined as a “delay in
acceptance or refusal of vaccines despite availability of vaccine
services.” It has been reported as a global phenomenon due to
various reasons, such as perceived risk versus benefit, psychoso-
cial factors, and religious beliefs.'® Vaccine hesitancy can have
detrimental consequences on an individual level, for those refus-
ing or delaying vaccination, and on a public level. Vaccine
hesitancy has resulted in reemergence of vaccine-preventable
diseases, like measles and pertussis."'* According to the latest

data from the WHO’s vaccine-preventable diseases monitoring
system in 2019, vaccination rates among GCC countries for all
the listed childhood vaccines exceed 90%."”

To the best of our knowledge, no previous review has
evaluated vaccine hesitancy for the COVID-19 vaccines in the
general public in the GCC countries. In this paper, we aim to
summarize published data on the prevalence of vaccine hesi-
tancy among the public in the GCC countries. We also explore
some of the factors that might be associated with vaccine
hesitancy and acceptance.

Search strategy

A literature search was performed using the PubMed and
SCOPUS databases without language or date restrictions
from January 1%, 2020 till April 1*, 2022. The following key-
words were used: “COVID-19 vaccine” AND “hesitancy” OR
“reluctance” OR “delay” OR “refusal” OR “acceptance” AND
“Saudi Arabia” OR “Kuwait” OR “United Arab Emirates” OR
“Qatar” OR “Oman” OR “Bahrain.” Papers discussing other
vaccines and those assessing hesitancy among healthcare work-
ers, students at schools of health sciences, or special popula-
tions were excluded as special populations would skew our
study and would not be reflective of the general population.

Quality assurance and data synthesis

Given that this is a narrative review, we did not follow a
particular quality assurance method. Articles that did not
meet the inclusion criteria were excluded. The quality
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Table 1. The COVID-19 vaccines available in each GCC country.

Saudi
Vaccine Arabia

PfizerBioNTech - Comirnaty v
Moderna - Spikevax v
Janssen - Ad26.COV 2-S
AstraZeneca — Vaxzevria
Beijing CNBG — BBIBP-CorV
Sinovac — CoronaVac
Gamaleya — Gam-COVID-Vac
Gamaleya - Sputnik-Light
Sl — Covishield
National Vaccine and Serum
Institute — CHO Cell
Bharat Biotech — Covaxin
Valneva - VLA2001
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assurance of the included studies was assessed by looking into
various variables, including sample size justification, target
population, sampling frame, and statistics.

The evidence from the included studies was narratively sum-
marized. Findings were not stratified by vaccine type or nation-
ality as most of the included studies surveyed their population
for COVID-19 vaccine acceptance in general regardless of that.

Results

A total of 298 papers was retrieved from both databases.
After the removal of duplicates, a total of 214 titles and
abstracts were screened for inclusion, 163 of which were
excluded. The full texts of the remaining 51 studies were
screened, and 49 of them met the eligibility criteria and
were included. The reasons for exclusion are listed in the
PRISMA flowchart in Figure 1. All the included studies
were cross-sectional and survey-based and disseminated to
adults through social media platforms (WhatsApp, Twitter,
Facebook, and/or Instagram) or via e-mail.'*™®! Most of the
studies were conducted in Saudi Arabia (n=32),"** fol-
lowed by Kuwait (n =6),>7**>" the UAE (n =6),”'>° Qatar
(n=4),"""% and Oman (n=1).%

All the studies were conducted during the period between
March 2020 and August 2021, and 14 were conducted prior to
the introduction of COVID-19 vaccines in the respective coun-
tries. Overall, the number of participants per study ranged
between 154 and 8,056. Of the chosen studies, 24 included
<1000 participants, 11 studies included 1000-2000 partici-
pants, 7 studies included 2000-3000 participants, and another
7 studies included >3000 participants. Table 3. summarizes the
findings stratified per country.

Table 2. Vaccination status in each GCC country as of April 30, 2022.

Vaccine hesitancy by country

Figure 2 shows the median proportion of vaccine hesitancy
reported by each GCC country. Figures 3 and 4 illustrate the
most frequently reported predictors of COVID-19 vaccine
acceptance and hesitancy per country, respectively.

Saudi Arabia

A total of 32 studies assessed COVID-19 vaccine hesitancy and
acceptance among the general public in Saudi Arabia."*™* Two
studies additionally included participants from neighboring
countries. Abu-Farha et al.'* included participants from Saudi
Arabia, Jordan, Iraq, and Lebanon, and Sallam et al.** included
participants from Saudi Arabia, Kuwait, and Jordan. The dates of
survey distribution ranged between May 2020 and August 2021.
Most of the surveys were conducted during the first half of 2021
(19 of 32), when vaccination clinics were established in Saudi
Arabia. Only seven studies were conducted before vaccines
became available in Saudi Arabia,'*'>?>%72%3439

Certain sociodemographic variables were associated with
vaccine acceptance (p <0.05), including being male (n=
5),14-15-18-22-24-25-28-29-34-39-40-44 poins vounoer (n=5),
1822243239 and being married (n = 3)."”*”*° Other predictors
of vaccine acceptance were positive behavior regarding the
influenza vaccine or vaccines in general (n=12),
1412,19,20,22,23,26,29,33,37,3942 3 high risk perception of contracting
COVID-19 (n = 12),14715°18-21°22-2527-28-36-3842 1. ot iy the
government/healthcare system (n=7),"77>773337"%3 3 hjs.
tory of chronic illnesses (n=4),°>*>’%* being a healthcare
worker (n=2),"*** and being a smoker (n=2).2"*° In one
study, being female was associated with better knowledge of,
attitudes toward, and perception of the vaccine.*”

Overall, the COVID-19 vaccine hesitancy rate in Saudi
Arabia varied significantly between studies, ranging from
5% to 82%. The lowest hesitancy rates (<10%) were
reported by 2 studies,”®*> whereas higher rates (>30%)
were reported in 22 studies,'® !7719724727733735-37-39-44
Several factors were found to be associated with vaccine
hesitancy, including concerns about vaccine safety (n=
18),16-20-22-26-29-31-36-38-40-42-45 1 corn about vaccine
effectiveness (n = 16),16717719-22-24-30-33-36-38-40-42-45 p (Jiop
that the vaccine has not been tested sufficiently (n=
7),20724-26-30.31-45 alief in conspiracy theories (n=4),
22293940 belief in natural immunity following COVID-19
infection (n=2),>"* a history of chronic illnesses (n=
2),3045 4 fear of injections (n=2),>"* and mistrust in
pharmaceutical companies (n=1).*!

Estimated vaccination status Saudi Arabia UAE Kuwait Qatar Oman Bahrain
Vaccination start date* 01/06/21 12/14/20 12/28/20 12/23/20 12/29/20 11/04/20
Total doses 64,212,008 4,959,691 7,969,160 1,529,091 7,030,077 3,433,683
Total doses per 100 population** 184 50 187 53 138 202

*Date format: month/day/year.
**Rounded to whole numbers.
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searching (n=298):
PubMed (n=199)
Scopus (n=99)

Records identified through database

Records excluded after title and

Records screened

abstract screening (n=163):
« Unrelated to vaccine hesitancy
(n=57)
« Discussed other than COVID-19
vaccines (n=8)
+ Unrelated study objective (n=9)
« Assessed hesitancy among HCWs/

(n=214)

A 4

Full-text articles

students at schools of health
sciences (n=29)

« Conducted in a non-GCC country
(n=24)

+ Review article (n=19)

« Included special populations
(n=17)

Full-text articles excluded (n=2):
« Assessed the impact of social media

assessed for eligibility
(n=51)

A

Studies included in
quantitative synthesis
(n=49)

[ Included J [ Eligibility ] [ Screening ] L Identification J

Figure 1. PRISMA flowchart of literature search and review.

Alshahrani et al.'® assessed the intention of Saudi Arabian
travelers to receive the COVID-19 vaccine prior to travel. A
survey was distributed among domestic air travelers in waiting
areas of airports. Of 2,236 participants, 36% thought that the
COVID-19 vaccine should be obligatory, 49% thought it
should be optional, and 15% described it as being unnecessary
for travelers. Frequent travelers were significantly more willing
to accept the vaccine. Similar results were reported in another
study in which vaccine acceptance was more common among
those who liked to travel internationally.'’

One paper described responders’ suggestions to enhance
vaccine acceptance.** Most outlined the importance of provid-
ing enough evidence of safety and efficacy (45%) and of putting
a government mandate in place (43%). Other responders
emphasized peer pressure (5%), making it a requirement for
travel (3%), physicians’ recommendations (3%), and employers
making it mandatory (1%).

Kuwait

Overall, the COVID-19 vaccine hesitancy rate in Kuwait ran-
ged between 17% and 76%, with a median of 54%.>**°~>° The
survey periods took place between March 2020 and April 2021.
Most of the studies (5 of 6) were conducted before the vaccine
rollout in Kuwait.”*~**~*® Burahmah et al.*® reported the lowest

on COVID-19 acceptance
« Letter to the editor

hesitancy rate (17%), as most participants (81%) had registered
to receive the vaccine or had already received it. Interestingly,
the vaccine hesitancy rate significantly increased over time as
the policy regarding protective measures was relaxed.*® Males,
younger adults, and those who had positive behavior regarding
the influenza vaccine or vaccinations in general were more
willing to receive the vaccine.? %670 On the contrary, those
who were married or had children, nonsmokers, and those
concerned about vaccine safety and effectiveness were more
hesitant to receive the vaccine.””*°~>* Most participants con-
sidered social media their primary source for vaccine-related
information (69%).*” Noteworthy, about one-third of respon-
dents (32%) attributed their hesitancy to social media posts by
physicians doubting the effectiveness of the COVID-19
vaccine.”” Similarly, Sallam et al.,”” who evaluated the negative
impacts of belief in conspiracy theories, demonstrated signifi-
cantly higher rates of vaccine hesitancy among those who
believed in conspiracy theories and indicated social media as
their primary source of information.

United Arab Emirates

Six studies assessed vaccine hesitancy in the UAE.”'~>° Two of
these were conducted before vaccine approval in the country
and reported a hesitancy rate of 40% and 78%.”">* The most
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Figure 2. Medians of vaccine hesitancy rates (%) in each GCC country.

frequently reported factors associated with COVID-19 vaccine
hesitancy were concerns about vaccine safety and effectiveness,
as well as the low risk perception of contracting COVID-19.%"~
> Some participants were interested in developing immunity
naturally through exposure rather than vaccination.”*® In one
study, more than half of the participants reported cost as a
factor contributing to hesitancy. Religious or cultural convic-
tions (11%) were reported as contributing factors in the study
conducted by Niankara et al.>* Official government websites
were seen to be the most trustworthy source of vaccine-related
information.”* General internet websites were also commonly
used as informative references.”* The main driver of receiving
the vaccine among participants from the UAE was the inten-
tion to protect oneself and close relatives.

Qatar

The overall COVID-19 vaccine hesitancy rate in Qatar was
37%-57%, with a median of 40%.””°° Only one study was
conducted before the vaccine rollout in Qatar.”” Males were
more likely to be willing to receive the vaccine.”” ™ Similar to
in other GCC countries, those who had positive behavior
regarding the influenza vaccine were more likely to accept the
COVID-19 vaccine.””*** The most common reasons attribu-
ted to vaccine hesitancy were safety concerns and the belief that
natural immunity conferred by contracting COVID-19 is
safer.”’’In the study by Hafizh et al., respondents claimed
that seeing public figures or heads of state accept the vaccine
would encourage them to receive the vaccine.®® The local
Ministry of Health (MOH), the WHO, and healthcare provi-
ders were deemed the primary sources for vaccine-related
information.”®>’

Oman

Only one study focused on Oman and explored hesitancy
toward the COVID-19 vaccine in December 2020, before the
vaccine was introduced for use in the country.’' In a cross-
sectional, mobile-based survey conducted among 3,000 parti-
cipants from the public, the overall vaccine hesitancy rate was
43%. The major concern raised by participants was the percep-
tion that the vaccine might be unsafe (23%). Interestingly, only

0.2% expressed religious convictions as a reason. Furthermore,
among female participants, pregnant women were significantly
more likely to be hesitant regarding the vaccine. Most partici-
pants referred to social media (67%) and mass media sources
(56%) for vaccine-related information.

Discussion

This review summarizes COVID-19 vaccine hesitancy data
from 49 papers across the GCC countries. Hesitancy rates
ranged widely, from as low as 5% to as high as 82%. As
shown in Figure 2, the median overall vaccine hesitancy rates
in each country were 54%, 43%, 40%, and 37% for Kuwait,
Oman, both the UAE and Qatar, and Saudi Arabia, respec-
tively, with an average of 43%. This value is higher than that
reported by Arce et al.°> among low- and middle-income
countries (a median rate of 22%) and similar to that given for
the United States (a median rate of 35%).°* Sallam et al.'
reported lower COVID-19 vaccine acceptance in Kuwait com-
pared to other countries, which is inconsistent with our find-
ings. This is probably because more studies from Kuwait were
published at a later stage and included in our review; hence, the
collective findings from all the studies published to date on
Kuwait could be more reflective of the recent situation there.

The median hesitancy rate in individual countries ranged
between 37-54%. Although the variation between the countries
was not very wide, there might have been multiple factors
contributing to this. The number of studies evaluated from
individual countries varied widely from 32 in Saudi Arabia
and only one in Oman. The timing of the individual studies
varied between the countries as before and after the vaccine
rollout. Furthermore, even after the introduction of vaccines
for public use, the specific time of the study could have had an
influence on the vaccine hesitancy rate depending on multiple
factors. At the same time, inherently or genuinely the vaccine
hesitancy rate might have varied between the countries
depending on multiple factors including the trust of the people
from each country in their health care system, their general
belief and perception of vaccines, kind of information that is
spread among the public, educational level, as well as other
demographics of the participants.

Efforts taken by the individual countries’ regulatory bodies
and health departments in tackling vaccine hesitancy might be
different. This could differ in the way of sharing direct infor-
mation among the public to improve vaccine acceptance
through mass media and other means, addressing the concerns
and rumors among the public on COVID-19 vaccine and
measures taken to control infodemics including inaccurate
information spread through social media and other means.

The included studies attempted to assess various factors
likely influencing the willingness/unwillingness of the public
to receive the COVID-19 vaccine. Although a specific and
accurate interpretation of such findings cannot be obtained as
there was no uniformity in the assessed/enquired-about fac-
tors, a general overview can be provided based on the results of
the studies. The most frequently reported factors associated
with COVID-19 vaccine acceptance across the GCC countries
included being male (n=25), positive behavior regarding the
influenza vaccine or vaccines in general (n = 22), a higher risk
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Figure 3. Predictors of COVID-19 vaccine acceptance. The percentages are presented based on the total number of studies from each country (i.e., SA: 32, Kuwait: 6, UAE:
6, Qatar: 4, and Oman: 1). Not all the findings reported in this figure were tested for significance.

perception of contracting COVID-19 (n = 18), and a younger
age (n=11). On the other hand, concerns about vaccine safety
(n=32) and vaccine effectiveness (n =26), lower educational
levels or levels of knowledge about COVID-19 (n=12), and
being married (n=5) were frequently identified as factors
associated with COVID-19 vaccine hesitancy. Other factors
that contributed to hesitancy included the notion that the
vaccines have not been tested sufficiently (n=10), the idea
that natural immunity is safer or sufficient (n =6), and belief
in conspiracy theories (n =5). Figures 3 and 4 show the most
common predictors of COVID-19 vaccine acceptance and
hesitancy in each GCC country, respectively. Arce et al.®”
reported similar predictors in low- and middle-income coun-
tries. In their study, concerns about vaccine safety were the
most common predictor of hesitancy. Our results are also
consistent with those reported by Sallam et al.,'” who con-
ducted a systematic review to assess COVID-19 vaccine accep-
tance worldwide and reported higher COVID-19 vaccine
acceptance among males. The association of gender and con-
cerns about vaccine safety and effectiveness with vaccine hes-
itancy/acceptance was reported in other countries as well.*>%*

While the source of vaccine information has been eval-
uated as a predictor for vaccine hesitancy in some studies, a
correlation was not established. Social media and mass
media sources were most commonly considered as the
primary source of vaccine-related information, though offi-
cial government websites and healthcare professionals were
often referred to as well. Unlike traditional media, social
media platforms do not undergo editorial curation or scien-
tific evaluation. Such platforms allow users to create and
share content and opinions quite rapidly, which may result
in the fast spread of misinformation regarding COVID-19
vaccines. Such a process creates a major public health
concern, which may be associated with lower vaccine
acceptance among the general population.®®

Implications and recommendations

Targeting factors associated with vaccine hesitancy might be
the best place to start when aiming to increase vaccination
rates. The WHO’s SAGE working group proposes three Cs to
address when tackling vaccine hesitancy: confidence (i.e., trust
in the vaccine, in the healthcare system, and in the policy
makers), complacency (i.e., a low perception of risk regarding
the disease), and convenience (i.e., the availability, accessibility,
and affordability of the vaccine).” Most of the GCC countries
have targeted these three Cs in their efforts to enhance vaccine
acceptance. Confidence in the vaccine and complacency were
addressed by creating and distributing clear and continually
updated resources in multiple languages. These resources
included information about the heightened risk of the disease
and its complications, methods for contracting and transmit-
ting the disease, and the risk associated with not getting vacci-
nated. This information was widely disseminated via
traditional channels (e.g., on television and street billboards)
and social media. Additionally, some GCC governments cre-
ated infographics and videos with information on COVID-19
vaccines in an effort to encourage the public to receive the
vaccine. Quick hot lines were created by the MOH in each
country to address any questions consumers might have
regarding the vaccine or the virus. Important public figures,
including the crown prince of Saudi Arabia, were vaccinated in
public, and this was aired via different channels, again as a
strategy to enhance confidence and trust in the vaccine and the
healthcare system. Another method used to address compla-
cency was the reporting of the number of cases, including those
in critical condition, and death rates on a daily basis to increase
awareness of the gravity of this disease.

The vaccination process in GCC countries was made easy
and free of charge. At first, vaccination required downloading
an application to a smart phone, being triaged according to
one’s risk status, and traveling to a center that had the capacity



€2091898-12 M. A. ALSALLOUM ET AL.

35

- N N w
o o o S

Number of Studies

N
o

5
6%
0

Married

Lower educational level or level Concerns about vaccine safety
of knowledge about COVID-19

Concerns about vaccine
effectiveness

Predictors of Vaccine Hesitancy

mSA mKuwait mQatar mUAE

Figure 4. Predictors of COVID-19 vaccine hesitancy. The percentages are presented based on the total number of studies from each country (i.e., SA: 32, Kuwait: 6, UAE:
6, and Qatar: 4). Not all the findings reported in this figure were tested for significance.

to freeze the vaccines at very cold temperatures. As GCC
countries acquired more doses, more and more vaccination
centers were able to offer the vaccine with minimal waiting
times. This made the process quite convenient and accessible.
Finally, once individual countries had enough vaccine supplies
for all their residents, a vaccine mandate was put in place in
many of the countries. This mandate requires citizens and
residents to demonstrate they have been vaccinated with two
doses to be able to go pretty much anywhere: stores, univer-
sities, workplaces, movie theaters, airports, etc.

Potential future approaches

The following are additional recommendations that can be
considered. One involves encouraging educational institu-
tions (schools, colleges, and universities) to include
classes/lectures on the pandemic disease, its dangers, and
the benefits of the vaccine, as well as providing evidence
on the effectiveness of vaccines throughout history.
Furthermore, basic education on the drug development
process, including the methods employed in assessing the
efficacy and safety of medications, as well as vaccines,
before their introduction for general use, could be con-
sidered. This could probably improve the trust of the
public in terms of the drug/vaccine approval process and
its efficacy and safety. The media (such as TV or radio)
may host recovered COVID-19 patients or the relatives of
individuals suffering from COVID-19 in order to emotion-
ally influence people to get vaccinated to protect them-
selves and their loved ones.

Limitations

We believe this is the first review to summarize the data
on COVID-19 vaccine hesitancy and acceptance among
the public in the GCC countries. Nonetheless, this review

has some limitations. First, all the included studies were
cross-sectional, which means that our results cannot be
generalized. Second, given that most of the included stu-
dies were from Saudi Arabia (32/49) and that no studies
reported the situation in Bahrain, the distribution of the
included studies is skewed, which makes our calculated
average of vaccine hesitancy and the comparisons between
GCC countries less reliable. Third, the included studies
used different scales to assess vaccine hesitancy (e.g., some
used a binary approach of yes/no questions, while others
used a scale ranging from definitely/probably to unsure or
from strongly agree to strongly disagree). Fourth, all the
included studies utilized social media to distribute their
web-based surveys. While this method allows for a larger
reach of participants, it may be coupled with reliability
and validity problems as part of the general population
may not have access to such platforms or may need gui-
dance while filling out the questionnaires.66 Fifth,
although some studies did not consider those that were
unsure/indecisive about receiving the vaccine as vaccine
hesitant, we classified such individuals as hesitant as they
fall under the WHO’s definition of a form of delaying the
vaccination process.” Sixth, as the included studies admi-
nistered their surveys at different times, this could have
been a confounder with regard to accurately mirroring
vaccine hesitancy rates, especially with the fluctuations in
the level of protective measures and/or in governmental/
other organizations’ encouragement of vaccination over
time. Lastly, one study included vaccinated individuals as
study participants as the primary aim of the study was to
assess vaccine safety.53 Lower vaccine hesitancy rates were
reported, which is likely biased due to the fact that it
included vaccinated individuals as study participants,
who had obviously overcome their initial hesitancy, if



any existed in the first place. The inclusion of this study
might have affected the reflections on vaccine hesitancy in
the respective country.

Conclusion

COVID-19 vaccine hesitancy is a common phenomenon
among the public globally and in the GCC countries specifi-
cally, with concerns about vaccine safety and effectiveness
being the most reported factors. This warrants collaborative
efforts of governments, academic bodies, and the media to
provide evidence on vaccines’ effectiveness throughout history
and to strictly manage the spread of the vaccine safety-related
rumors. Improving the health literacy of the public in general
will also be beneficial. Such an approach is vital considering the
potential emergence of similar situations in the future for
which all stakeholders should be better prepared.
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