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Abstract

Objective: The objective of this study was to determine the
acceptance of a coronavirus disease 2019 (COVID-19) vac-
cine among the general adult population in Kuwait and as-
sess its determinants. Subjects and Methods: A web-based
cross-sectional study was conducted by enrolling adults liv-
ing in Kuwait (n = 2,368; aged >21 years). Acceptance of a
COVID-19 vaccine was inferred if participants indicated that
they “definitely or probably will accept vaccination against
COVID-19 once a vaccine is available.” Associations were ex-

plored by applying a modified Poisson regression to esti-
mate and infer adjusted prevalence ratios (aPR) and their
95% confidence intervals (Cl). Results: In total, 53.1%
(1,257/2,368) of the participants were willing to accept a CO-
VID-19 vaccine once available. Male subjects were more will-
ing to accept a COVID-19 vaccine than females (58.3 vs.
50.9%, p < 0.001). Subjects who viewed vaccines in general
to have health-related risks were less willing to accept vac-
cination (aPR = 0.39, 95% Cl: 0.35-0.44). Moreover, partici-
pants who previously received an influenza vaccine were
more likely to accept a COVID-19 vaccine (aPR =1.44,95% Cl:
1.31-1.58). Willingness to get vaccinated against COVID-19
increased as the self-perceived chances of contracting the
infection increased (p < 0.001). Conclusion: Overall, 53.1% of
the study participants demonstrated willingness to get vac-
cinated against COVID-19. We found several factors influenc-
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ing the level of acceptance. Since vaccination appears to be
an essential preventive measure that can halt the COVID-19
pandemic, factors relating to low vaccine acceptance need
to be urgently addressed by public health strategies.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

In December 2019, an outbreak of the novel coronavi-
rus disease 2019 (COVID-19), caused by severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2), was
initially detected in Wuhan city, Hubei province, China.
Subsequently, on March 11, 2020, the WHO declared
COVID-19 as a pandemic due to the alarming levels of
spread and severity of the infection [1]. SARS-CoV-2 in-
fection has been associated with a wide spectrum of ill-
ness that ranges from asymptomatic, mild to severe, or
fatal [2]. Common clinical symptoms of COVID-19 in-
clude fever, fatigue, dry cough, shortness of breath, pneu-
monia, anosmia, and ageusia [2-4].

To slow the spread of SARS-CoV-2 infection and mit-
igate its health effects, nations around the world have im-
plemented different control measures, such as social dis-
tancing, partial and comprehensive lockdowns, closing
schools and businesses, and/or wearing face masks in
public. Although such measures have helped in flattening
the epidemic curve, the resurgence of COVID-19 has
been reported as societies and economies reopened [5, 6].
Hence, there is an urgent need for long-term preventive
measures. Few countries sought to achieve herd immu-
nity, which is defined as a level of immunity in a popula-
tion that prevents outbreaks through natural infection;
however, such an approach has been deemed both un-
ethical and unachievable [7, 8].

Vaccines have been a key strategy for improving health
outcomes and life expectancy by controlling and prevent-
ing infectious diseases, such as smallpox, polio, and
plague [9]. Given the elevated morbidity and mortality
associated with COVID-19, the development of a safe and
effective COVID-19 vaccine is a critical step to halt the
pandemic. As of December 23, 2020, there were 61 CO-
VID-19 vaccine candidates awaiting clinical evaluation
and 172 candidate vaccines in preclinical evaluation [10].
Nevertheless, misinformation and conspiracy theories
surrounding COVID-19 vaccines can highly influence
vaccine uptake once available.

Hence, vaccine hesitancy, described as a “delay in ac-
ceptance or refusal of vaccination despite availability of
vaccination services” [11], can hamper future COVID-19
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vaccination efforts. In Kuwait, as of December 23, 2020,
there have been 148,507 confirmed cases of COVID-19
and 923 related deaths, with no signs of containment of
spread. Currently, little is known about the acceptance of
a potential COVID-19 vaccine and factors that influence
its acceptance, although such information is essential in
planning strategies to increase vaccine acceptability be-
fore a vaccine becomes available. Hence, to better under-
stand and inform the public health authorities, the cur-
rent study sought to assess the acceptance of a potential
COVID-19 vaccine and evaluate factors that influence its
acceptance among the general adult population in Ku-
wait.

Subjects and Methods

Study Setting, Design, and Participants

A cross-sectional study was conducted by enrolling adults re-
siding in Kuwait (n = 2,368; aged >21 years) using a web-based
survey that was disseminated using social media platforms, includ-
ing Twitter, Instagram, and WhatsApp. The enrollment of subjects
started on August 26, 2020, and ceased on September 1, 2020. The
snowball sampling technique, a nonprobability sampling method
which yields a convenience sample, was used to recruit partici-
pants. The study was approved by the Health Sciences Center Eth-
ics Committee for Students Research at Kuwait University (No.
754/2020). Completion of the questionnaire by the participants
was an indication of consent to participate.

Study Questionnaire and Variable Definitions

The study questionnaire, designed to be self-completed, gath-
ered information on sociodemographic data, lifestyle factors, and
anthropometric measurements of the participants. BMI was calcu-
lated as weight in kilograms divided by height in meters squared
(kg/m?). Standard BMI groupings were applied: underweight
(BMI < 18.5), normal weight (BMI 18.5-24.9), overweight (BMI
25.0-29.9), and obese (BMI > 30). Moreover, participants reported
a personal history of COVID-19 diagnosis and the nature of symp-
toms. Subsequently, participants were asked about their willing-
ness to receive a potential COVID-19 vaccine once available in
general and a COVID-19 vaccine with 95, 75, and 50% efficacy,
respectively. General acceptance of a COVID-19 vaccine was mea-
sured by the following question: “If a vaccine for COVID-19 is ap-
proved by local and international health agencies, would you be
willing to take the vaccine?” Acceptance of a COVID-19 vaccine
with different efficacy levels was ascertained by asking the follow-
ing question: “If a vaccine for COVID-19 is approved by local and
international health agencies and the vaccine provides 95/75/50%
protection, would you be willing to take the vaccine?” Answer op-
tions included “definitely yes,” “probably yes,” “probably no,” and
“definitely no.” General acceptance of a COVID-19 vaccine was
our primary outcome variable, which was dichotomized as accep-
tance (“definitely and probably yes, will get vaccinated”) and re-
fusal (“definitely and probably no, will not get vaccinated”). More-
over, the self-perceived likelihood of contracting COVID-19
(question asked: “How likely do you think your chances are of
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contracting COVID-19?” Answer options: “Very likely, Likely,
Neutral, Unlikely, Highly unlikely”) and severity of COVID-19
symptoms (question asked: “If you were to get infected with CO-
VID-19, would you think your symptoms would be?” Answer op-
tions: “Mild, Moderate, Severe, Uncertain”) were reported by par-
ticipants. Participants indicated their agreement level with the fol-
lowing statement: “Immunity conferred by contracting and
surviving COVID-19 is superior to immunity conferred by a po-
tential COVID-19 vaccination” by choosing one of the following
answer options: “strongly agree, agree, neutral, disagree, or strong-
ly disagree.” Moreover, participants reported factors that may un-
derlie their reluctance to receive a potential COVID-19 vaccine by
selecting from prelisted factors, which included side effects, lack of
information, safety, doubted effectiveness, accessibility, pain re-
lated to injection, cost, and religious/personal beliefs. Participants
were able to select >1 factor.

Additionally, study subjects were asked to indicate whether
they believe that vaccines, in general, provide protection against
infectious diseases (question asked: “In general, do you think that
vaccines protect against infectious diseases?” Answer options:
“yes, uncertain, no”) and whether vaccines have health-related
risks (questions asked: “In general, do you think that vaccines have
health-related risks?” Answer options: “yes, uncertain, no”). Par-
ticipants reported prior receipt of an influenza vaccine, which in-
cluded both during the previous influenza season and >12 months
prior. Moreover, participants’ intention to receive an influenza
vaccine in the coming influenza season was assessed by asking: “Do
you plan on taking the seasonal influenza vaccine this coming in-
fluenza season?”; the response options included: “definitely yes,”
“probably yes,” “probably no,” and “definitely no.” Pre-existing
health conditions (diabetes, hypertension, hyperlipidemia, lung
disease, liver disease, kidney disease, heart disease, stroke, and au-
toimmune disease) and self-rated overall status of health (question
asked: “In general, how would you rate your physical health?” An-
swer options: “excellent, very good, good, fair, poor”) were report-
ed by the study subjects.

Statistical Analysis

Analyses were conducted using SAS 9.4 (SAS Institute, Cary,
NC, USA). The statistical significance level was set at a = 0.05. De-
scriptive analyses were conducted to calculate frequencies and
proportions of categorical variables in the total study sample and
after stratification by dichotomous general acceptance of a CO-
VID-19 vaccine variable (acceptance vs. refusal). x* tests were used
to assess whether proportions of acceptance of a COVID-19 vac-
cine differed across categories of demographic variables. More-
over, the Cochran-Armitage test was applied to assess trends in
proportions of acceptance of a COVID-19 vaccine across catego-
ries of ordinal variables (self-perceived chances of contracting CO-
VID-19 and severity of COVID-19 symptoms, and agreement lev-
el on immunity conferred by COVID-19). Associations between
different factors and general acceptance of a COVID-19 vaccine
were assessed by applying a modified Poisson regression with ro-
bust variance estimation to estimate adjusted prevalence ratios
(aPRs) and their 95% confidence intervals (CIs). Demographic
variables that demonstrated a possible association with general ac-
ceptance of a COVID-19 vaccine (primary outcome variable) in
bivariate analyses (i.e., p value <0.2, as previously suggested [12])
were simultaneously entered into the multivariable regression
models.

COVID-19 Vaccine Acceptability and Its
Determinants among Adults in Kuwait

Results

Distribution of Demographic Characteristics

In total, 2,368 adults (1,597 females) completed the
study questionnaire, of whom 115 (4.9%) self-reported
having suffered from COVID-19. The majority of par-
ticipants were aged between 25 and 34 (25.6%) years, with
90.6% being of Kuwaiti nationality (Table 1). Most study
participants reported having a bachelor’s degree (62.0%).
Nonhealthcare workers accounted for 49.0% of the total
participants, and 8.7% of the participants were physicians
(Table 1).

Acceptance of a COVID-19 Vaccine

Figure 1 shows the acceptance/refusal of a potential
COVID-19 vaccine in general and according to potential
COVID-19 vaccines with 50, 75, and 95% effectiveness in
the total study sample (n = 2,368). For a COVID-19 vac-
cine in general, most people answered “definitely will get
vaccinated” (27.2%) and “probably will get vaccinated”
(25.9%), whereas 25.6% answered “definitely will not get
vaccinated” and 21.3% indicated “probably will not get
vaccinated.” Hence, the acceptance group (i.e., definitely
and probably will get vaccinated) accounted for 53.1%
(1,257/2,368) of the total study sample (Fig. 1). The ac-
ceptance of a potential COVID-19 vaccine decreased as
the hypothetical effectiveness of the vaccine decreased.
For a vaccine with 95% effectiveness, 32.4% of partici-
pants indicated that they will definitely get vaccinated;
this acceptance proportion dropped to 16.2% for a vac-
cine with 75% effectiveness and further dropped to 9.5%
for a vaccine with 50% effectiveness (Fig. 1).

Acceptance of a COVID-19 Vaccine according to

Demographic Characteristics

Male subjects were more likely than female subjects to
accept vaccination against COVID-19 (58.3 vs. 50.9%,
p < 0.001; Table 1). Subjects aged 21-24 years were the
mostaccepting age-group for vaccination (74.3%), where-
as those aged 55-64 years showed the least acceptance of
a COVID-19 vaccine (35.3%, p < 0.001). Non-Kuwaitis
were more likely to accept a COVID-19 vaccine than Ku-
waitis (65.5 vs. 52.0%, p < 0.001). In regard to geographi-
cal distribution, residents of Farwaniya Governorate were
the most accepting of COVID-19 vaccination (65.0%),
while residents of Jahra Governorate were the least ac-
cepting (45.6%; p = 0.006). Physicians were the most will-
ing group to receive vaccination against COVID-19
(75.6%), whereas retired subjects were the least accepting
group (32.0%, p < 0.001).
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Fig. 1. Acceptance/refusal of a potential
COVID-19 vaccine in general and of po- |
tential COVID-19 vaccines with 95,75, and
50% effectiveness in the total study sample
(N = 2,368). COVID-19, coronavirus dis-
ease 2019.
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Factors Associated with Acceptance of a COVID-19

Vaccine

Table 2 shows associations of different factors with
the acceptance of a potential COVID-19 vaccine. As
compared to nonsmokers, former cigarette smokers
were more likely to accept a COVID-19 vaccine (aPR:
1.15; 95% CI: 1.02-1.30), whereas current smokers were
less likely to accept vaccination (aPR: 0.87; 95% CI:
0.77-0.99). Underweight, overweight, and obese sub-
jects were more willing to get vaccinated against CO-
VID-19 compared to subjects with a normal weight (Ta-
ble 2). Moreover, participants who indicated that vac-
cines do protect against infectious diseases were more
likely to accept a potential COVID-19 vaccine (aPR:
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5.67; 95% CI: 4.14-7.77). Participants who viewed vac-
cines to have health-related risks were less willing to ac-
cept a potential COVID-19 vaccine (aPR: 0.39; 95% CI:
0.35-0.44). Prior history of receiving an influenza vac-
cine, both >12 months prior (aPR: 1.35; 95% CI: 1.24-
1.47) and during the last influenza season (aPR: 1.44;
95% CI: 1.31-1.58), was associated with increased ac-
ceptability for vaccination against COVID-19. Never-
theless, prior influenza vaccine uptake was low, with
25.9 and 16.6% of participants reporting receiving an
influenza vaccine >12 months earlier and during the last
influenza season, respectively (Table 2). Interestingly,
14.8 and 22.9% of participants indicated that they defi-
nitely and probably, respectively, will receive an influ-
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Table 1. Distribution of demographic characteristics of study participants in the total study sample and according

to acceptance of a potential COVID-19 vaccine

Total sample,

Acceptance of a COVID-19 vaccine’

¥ {Lal ) % (n/N) p value
Sex
Male 31.8 (744/2,341) 58.3 (434/744)
Female 68.2 (1,597/2,341) 50.9 (812/1,597) <0.001
Age-group, years
21-24 18.8 (443/2,357) 74.3 (329/443)
25-34 25.6 (604/2,357) 58.4 (353/604)
35-44 22.7 (535/2,357) 49.2 (263/535)
45-54 18.3 (431/2,357) 41.8 (180/431) <0.001
55-64 12.5(295/2,357) 35.3 (104/295)
65+ 2.1 (49/2,357) 49.0 (24/49)
Nationality
Kuwaiti 90.6 (2,129/2,349) 52.0 (1,106/2,129) <0.001
Non-Kuwaiti 9.4 (220/2,349) 65.5 (144/220) ’
Governorate of residence
Al-Asimah 40.2 (938/2,331) 51.4 (482/938)
Hawalli 30.0 (699/2,331) 53.4 (373/699)
Mubarak Al-Kabeer 12.1 (281/2,331) 55.2 (155/281) 0.006
Farwaniya 8.4 (197/2,331) 65.0 (128/197) ’
Ahmadi 6.4 (148/2,331) 47.3 (70/148)
Jahra 2.9 (68/2,331) 45.6 (31/68)
Educational attainment
High school or less 7.1 (169/2,358) 55.0 (93/169)
Diploma* 12.7 (299/2,358) 45.8 (137/299) 0.060
Bachelor’s degree 62.0 (1,461/2,358) 54.1 (790/1,461) )
Graduate/medical degree 18.2 (429/2,358) 54.3 (233/429)
Marital status
Single 33.8 (795/2,351) 65.3 (519/795)
Married 59.7 (1,403/2,351) 47.8 (670/1,403) <0.001
Divorced/widowed 6.5 (153/2,351) 36.6 (56/153)
Monthly household income
<1,000 KWD 6.5 (130/1,997) 56.2 (73/130)
1,000-1,499 KWD 17.2 (343/1,997) 53.4 (183/343)
1,500-1,999 KWD 12.3 (246/1,997) 48.8 (120/246) 0390
2,000-2,499 KWD 12.8 (256/1,997) 50.4 (129/256) :
2,500-3,000 KWD 12.3 (246/1,997) 49.6 (122/246)
>3,000 KWD 38.9 (776/1,997) 54.9 (426/776)
Employment status
Unemployed 20.4 (470/2,306) 65.5 (308/470)
Retired 16.1 (372/2,306) 32.0(119/372)
Nonhealthcare worker 49.0 (1,129/2,306) 51.9 (586/1,129) <0.001

Healthcare worker nonphysician
Physician

5.8 (134/2,306)
8.7 (201/2,306)

48.5 (65/134)
75.6 (152/201)

COVID-19, coronavirus disease 2019; KWD, Kuwaiti Dinar. * Refers to a 2-year associate degree post high
school. T Dichotomized as acceptance (definitely and probably yes, will get vaccinated) and refusal (definitely and
probably no, will not get vaccinated).

enza vaccine in the next influenza season, with those ditions were not associated with vaccine acceptability.
who reported that they will definitely take an influenza However, a lower self-rated overall health status was as-
vaccine being most likely to accepta COVID-19 vaccine  sociated with increased acceptability of a COVID-19
(aPR:3.93; 95% CI: 3.37-4.59). Pre-existing health con-  vaccine (Table 2).
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Table 2. Adjusted associations of different factors with acceptance of a potential COVID-19 vaccine

Total sample, Acceptance of a COVID-19 vaccine®
% (n/N) 0
% (n/N) aPR* (95% CI) p value
Cigarette smoking
Never 76.9 (1,797/2,336) 52.5(944/1,797) 1.00 (reference)
Former 9.3 (217/2,336) 63.6 (138/217) 1.15 (1.02-1.30) 0.026
Current 13.8 (322/2,336) 48.8 (157/322) 0.87 (0.77-0.99) 0.039
BMI groups, kg/m?
Underweight (<18.5) 2.0 (46/2,330) 71.7 (33/46) 1.28 (1.09-1.50) 0.002
Normal weight (18.5-<25.0) 34.4 (802/2,330) 51.6 (414/802) 1.00 (reference)
Overweight (25.0-<30.0) 32.8 (764/2,330) 56.3 (430/764) 1.22 (1.11-1.35) <0.001
Obesity (230.0) 30.8 (718/2,330) 50.7 (364/718) 1.19 (1.07-1.31) 0.001
Vaccines protect against infectious disease
No 14.1 (334/2,365) 10.5 (35/334) 1.00 (reference)
Uncertain 23.4 (554/2,365) 30.5 (169/554) 2.67 (1.93-3.74) <0.001
Yes 62.5 (1,477/2,365) 71.2 (1,052/1,477) 5.67 (4.14-7.77) <0.001
Vaccines have health-related risks
No 26.1 (617/2,358) 82.5 (509/617) 1.00 (reference)
Uncertain 33.9 (799/2,358) 58.8 (470/799) 0.81 (0.76-0.88) <0.001
Yes 40.0 (942/2,358) 28.9 (272/942) 0.39 (0.35-0.44) <0.001
History of receiving influenza vaccine
Never 57.5(1,355/2,359) 44.1 (598/1,355) 1.00 (reference)
>12 months ago 25.9 (612/2,359) 61.3 (375/612) 1.35(1.24-1.47) <0.001
During the last flu season 16.6 (392/2,359) 71.7 (281/392) 1.44 (1.31-1.58) <0.001
Intention to receive influenza vaccine this coming flu season
Definitely will not take 35.0 (828/2,365) 21.4(177/828) 1.00 (reference)
Probably will not take 27.3 (645/2,365) 58.8 (379/645) 2.54 (2.16-2.99) <0.001
Probably will take 22.9 (541/2,365) 72.1 (390/541) 3.04 (2.59-3.56) <0.001
Definitely will take 14.8 (351/2,365) 88.3 (310/351) 3.93 (3.37-4.59) <0.001
Pre-existing health condition(s)*
No 57.1(1,327/2,322) 56.1 (744/1,327) 1.00 (reference) 0.346
Yes 42.9 (995/2,322) 49.4 (491/995) 1.04 (0.96-1.13)
Self-rated overall health status
Excellent 23.4 (553/2,364) 50.8 (281/553) 1.00 (reference)
Very good 49.2 (1,163/2,364) 52.8 (614/1,163)  1.11 (1.05-1.22) 0.039
Good 21.4 (505/2,364) 55.1 (278/505) 1.18 (1.05-1.32) 0.004
Fair/poor 6.0 (143/2,364) 56.6 (81/143) 1.21 (1.03-1.43) 0.024

COVID-19, coronavirus disease 2019; aPR, adjusted prevalence ratio; CI, confidence interval. f Dichotomized as acceptance (definitely
and probably yes, will get vaccinated) and refusal (definitely and probably no, will not get vaccinated). * aPR comparing subject in the
acceptance group to subjects in the refusal group (reference group). Adjusted for sex, age, nationality, governorate of residence,
educational attainment, marital status, and employment status. * Self-reported doctor-diagnosed diabetes, hypertension, hyperlipidemia,
lung disease, liver disease, kidney disease, heart disease, stroke, and/or autoimmune disease.

Figure 2a shows the acceptability of a COVID-19 vac-
cine according to the self-perceived chances of contract-
ing COVID-19, the self-perceived potential severity of
their COVID-19 symptoms if they contract the infection,
and opinions on natural immunity. Participants who re-
ported that they are highly likely to contract the infection
were more accepting of a vaccine than those who reported
that they are highly unlikely to contract the infection (73.0
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vS. 24.29%, Pirend < 0.001). According to the self-perceived
severity of symptoms, participants who anticipated that
their COVID-19 symptoms would be mild were less ac-
cepting of the vaccine than those who anticipated that
their symptoms would be severe (55.8 vs. 63.9%, Pirend <
0.001). Moreover, subjects who strongly disagreed with
“development of natural immunity following suffering
from COVID-19 being better than immunity developed

Alqudeimat et al.



Fig. 2. a Self-perceived chances of contract-
ing COVID-19, self-perceived severity of
COVID-19 symptoms, and whether im-
munity conferred by contracting CO-
VID-19 is superior to immunity conferred
by a potential COVID-19 vaccine in rela-
tion to acceptance of a potential COV-
ID-19 vaccine (dichotomized as accep-
tance [definitely and probably yes, will get
vaccinated] and refusal [definitely and
probably no, will not get vaccinated]). In-
dividuals self-reporting having had COV-
ID-19 were excluded from this analysis
(i.e., 115 subjects). b Factors related to be-
ing reluctant toward receiving a potential
COVID-19 vaccine in the total study sam-
ples and stratified by acceptance (definitely
and probably yes, will get vaccinated) and
refusal (definitely and probably no, will not
get vaccinated) of a potential COVID-19
vaccine. COVID-19, coronavirus disease
2019.
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by a potential COVID-19 vaccine” were more willing to
accept a COVID-19 vaccine compared to those who
strongly agreed with development of natural immunity
following the disease (69.1vs. 34.2%, pireng < 0.001; Fig. 2a).

COVID-19 Vaccine Acceptability and Its
Determinants among Adults in Kuwait

Concerns Related to a COVID-19 Vaccine

Concerns related to receiving a potential COVID-19
vaccine are shown in Figure 2b for the total study sample
and according to acceptance/refusal of a COVID-19 vac-
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cine. In the total study sample, majority of the partici-
pants were mostly concerned about possible side effects
(83.7%), lack of information (82.3%), safety (71.8%), and
doubtful efficacy (69.9%). In general, subjects who were
willing to accept a COVID-19 vaccine demonstrated less
concerns in comparison to subjects who refused vaccina-
tion against COVID-19 (Fig. 2b).

Discussion

In this study, we found that 53.1% of the total study
participants demonstrated willingness to receive vaccina-
tion against COVID-19 once a vaccine is available. Such
a level of acceptability is considerably low given the mag-
nitude of the COVID-19 pandemic. Prior estimates sug-
gest that the threshold for COVID-19 herd immunity
varies among countries [13, 14], with a suggested average
threshold of approximately 67% [15]. Hence, the ob-
served acceptance level of 53.1% in the current report in-
dicates an urgent need for public health strategies to in-
crease acceptance of potential COVID-19 vaccines in the
general population. Moreover, acceptance was highest for
a potential vaccine with a hypothetical 95% effectiveness,
anditdroppedasthe hypothetical effectiveness decreased.
COVID-19 vaccine acceptance was related to several fac-
tors that included demographic characteristics, lifestyle
factors, self-perception of levels of protection and risks
from vaccines, prior history of taking an influenza vac-
cine, intention to receive an influenza vaccine in the next
influenza season, self-rated health status, self-perceived
chances of contracting COVID-19, self-perceived poten-
tial severity of symptoms, and beliefs about natural im-
munity.

The level of acceptance of a COVID-19 vaccine among
our study participants (53.1%) was lower than thatamong
Malaysian residents (94.3%) [16], adults in the United
States (~70%) [17, 18], and residents of 7 European coun-
tries (range: 80% in Denmark and 62% in France) [19].
Nevertheless, the acceptance levels estimated in this re-
port were similar to those reported in Poland (57%) and
Russia (55%) [20]. Moreover, a study based on a repre-
sentative sample of adults in the United States conducted
in April 2020 showed an acceptability level of 57.6% [21],
which is close to our estimate. At the regional level, the
acceptance level reported by participants in our study was
lower than that reported among a sample of Saudi sub-
jects (64.7%) [22]. The acceptance of a COVID-19 vac-
cine among the study participants was slightly higher
than the acceptance of influenza vaccine as derived from
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prior history of receiving influenza vaccination (42.5%),
which is in agreement with the findings of a prior report
[21].

We identified several factors associated with accep-
tance of a COVID-19 vaccine. Males were more likely
than females to accept vaccination against COVID-19,
which is in agreement with prior findings [16, 17]. More-
over, acceptability was highest among subjects aged 21-
24 years (74.3%) and lowest among those aged 55-64
years (35.3%). These observations are similar to findings
of a study conducted among adults in the United States,
which showed that subjects aged 18-29 years had higher
acceptability (71%) than those aged 50-64 years (64%)
[18]. In contrast, other studies have shown that accept-
ability increases with age [17, 21]. Such conflicting find-
ings might be explained by regional differences in popu-
lations in perceptions and beliefs about vaccination,
which differs across age-groups. Nevertheless, local pub-
lic health strategies should aim to improve acceptance of
a potential COVID-19 vaccine among older adults, who
are more vulnerable to COVID-19-related complications
[23]. Moreover, acceptability of COVID-19 vaccination
differed according to nationality and employment status,
where non-Kuwaitis were more willing than Kuwaitis,
and physicians were more willing than those in other oc-
cupations. Such variations in vaccine acceptability across
demographic and social characteristics should be ad-
dressed by public health strategies to narrow the dispari-
ties and increase acceptance.

Moreover, our results showed that participants who
indicated that vaccines in general protect against infec-
tious diseases were more likely to accept COVID-19 vac-
cination (71.2%) than those who were uncertain (30.5%)
and those who did not believe that vaccines offer protec-
tion (10.5%). In addition, participants reporting that vac-
cines have health-related risks were least accepting of
COVID-19 vaccination (28.9%) compared to those who
indicated that vaccines are not associated with health
risks (82.5%). Consistent with prior studies, acceptance
of a COVID-19 vaccine in our report was related to self-
perceived chances of contracting the infection and its se-
verity [18, 21, 24]. Moreover, study subjects who dis-
agreed with development of natural immunity (i.e., devel-
opment of immunity from contracting the infection and
recovering) were more likely to accept vaccination against
COVID-19 compared to those who agreed with develop-
ment of natural immunity. Collectively, these results
highlight the need for improving public knowledge and
trust in the effectiveness of vaccines against infectious
diseases and their safety.
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In regard to factors related to reluctance toward ac-
cepting a potential COVID-19 vaccine, the majority of
study participants were concerned about the possible side
effects, lack of information, safety of the vaccine, and ef-
fectiveness of vaccination against COVID-19. Such fac-
tors have been reported in prior studies [18, 19, 21, 24,
25]. In addition, we demonstrated that individuals who
refused vaccination were more likely to express such hes-
itancy concerns in comparison to study participants who
reported a willingness to receive vaccination against CO-
VID-19 once a vaccine is available. Therefore, to increase
the uptake of a potential COVID-19 vaccine, it is impera-
tive to address such concerns at the population level.

Although our study sample was large, the generaliz-
ability of our results is hampered by doubtful representa-
tiveness of our study sample due to the nonrandom sam-
pling technique used. Another limitation of our study is
that participants needed access to a smartphone, tablet,
or computer to be able to participate, which might have
introduced a possible selection bias. Furthermore, we
sought to assess the intention of individuals toward ac-
cepting a vaccine at a time when vaccines are still under
development and testing. Hence, as more information
becomes available on the safety and effectiveness of CO-
VID-19 vaccines, individuals might change their stance
regarding vaccination. Our study did not account for psy-
chological factors and their influence on vaccine accep-
tance, such as trust in science, which was shown by an
Italian study to have dropped during the COVID-19 pan-
demic [26]. Nevertheless, our study assessed a wide range
of factors in relation to acceptability of COVID-19 vac-
cination, which may help in guiding future public health
efforts that aim to increase the uptake of COVID-19 vac-
cines.

Conclusion
In total, only 53.1% of our study participants were will-
ing to receive vaccination against COVID-19 once a vac-

cine becomes available, with several factors influencing
the level of acceptance. Such findings are of public health
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