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Background and aims: The survey aimed to assess COVID-19 vaccine acceptance and hesitancy rate
among patients with diabetes and address barriers and beliefs that affect acceptance to take COVID-19
vaccine.
Methods: A quantitative research approach with cross-sectional design was used to collect data from
MarcheMay’2021. Saudi residents with diabetes, aged �18 years were included.
Results: Of the total 709 participants, 42.2% had family member with COVID-19, 14.7% had COVID-19,
34.0% had been with someone who had COVID-19. 34.7% of participants taken COVID-19 vaccination,
36.2% were willing to take, while 79.0% supported COVID-19 vaccine. Main reasons behind uncertainties
towards vaccinations were relatively fast production, not many trials done and about genetic component.
44.6% got information about COVID-19 and vaccination through television, social media, and ministry
website. On adjusting models, female gender, longer duration of diabetes and no history of influenza
vaccine significantly associated with COVID vaccine uptake.
Conclusion: Participants are willing to vaccinate but show some fear and misinformation. It is imperative
that due efforts are made for increasing vaccine willingness, and availability of precise information holds
key to success. Otherwise, state will have to continue to funnel in resources towards post-on-set disease
management, consuming a lot more resources than preventive measures like vaccination.

© 2021 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Since the beginning of this pandemic, more than a hundred and
seventy million cases and nearly four million deaths have been
reported globally [1]. Due to unavailability of an exact treatment,
protective measures along with efficacious vaccines form the best
strategy to combat this deadly disease. This will help in decreasing
spread, reducing hospital and intensive care admission [2]. Four
types of vaccines are currently available against COVID-19 including
inactivated/weakened virus vaccine, protein-based vaccines, viral
vector vaccines, and RNA/DNA vaccines [3]. Therefore, sufficient
ossari), mashaelba@moh.gov.
. Alkahtani), Talal.22422@
. Alshaikhi), atiix72@gmail.
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vaccine coverage and a high acceptance rate will be needed for
successful COVID-19 immunization. However, the biggest challenge
faced by most governments is vaccine hesitancy. Recent studies
worldwide have reported about citizens' mistrust towards health
authorities, governments, health professionals, and the misinfor-
mation spread through social media [4]. World Health Organization
(WHO) listed vaccine hesitancy among ten major threats to health
globally [2]. Among the general adult population, the lowest vac-
cine acceptance rates against COVID-19 were found in Russia, Jor-
dan, Kuwait, European countries, and African countries. At the
same time, the highest were reported from Ecuador, Malaysia,
China, and Indonesia [1].

Vaccine hesitancy is a term used to define a delay in acceptance
or an outright refusal to vaccinate even with accessibility to
vaccination services [5]. Many published studies have reported
various factors and reasons behind the refusal or hesitancy of
vaccine acceptance globally [6,7]. Perceived risks compared to
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benefits, lack of awareness or knowledge, and religious beliefs are
the common reasons for most vaccine refusals [8]. Recent data
shows a similar hesitancy against COVID-19 vaccination as well. For
instance, a study reported a strong correlation between intention to
get vaccinated and its perceived safety [9]. Another study found an
associationwith certain religious beliefs and decreased intent to get
a vaccination against COVID-19 [10]. Another study conducted in
the UK found that general mistrust in COVID-19 vaccine benefits
and fears about any unforeseen side effects in future are the main
determinants in achieving mass immunity against COVID-19 while
an unwillingness to vaccinate was commonly found in the general
population [11].

Vaccine hesitancy is a complex process not driven by any indi-
vidual factor. World health organization (WHO) EURO Working
Group proposed a “3 Cs model including Complacency, Conve-
nience and Confidence” model in 2011 [12]. Complacency is often
found be caused by lower perceived risks of the disease, conse-
quently vaccination is considered as unnecessary for prevention.
Vaccine convenience is an important factor too; it includes avail-
ability, affordability, geographical accessibility, willingness, quality
of services, delivery of vaccines, and cultural context. These are the
factors that affect the decision of vaccine uptake or vaccine hesi-
tancy. While confidence is the trust in the vaccine effectiveness and
safety, motivation of policy-makers, and the competence and reli-
ability of health services and healthcare professionals are impor-
tant as well [5,12].

Generally, infectious diseases affect patients with diabetes more
commonly and with more severity, which results in an increase in
mortality and morbidity [13,14]. In COVID-19, the severity of the
disease becomes threefold in patients with diabetes [15,16]. A study
conducted in Saudi Arabia reported a high prevalence of diabetes
(68.3%) among hospitalized COVID-19 disease patients with a
higher mortality rate (20.5%) and lower survival time (p 0.016) as
compared to non-diabetic patients [14]. Likewise, it was also re-
ported that diabetic patients with COVID-19 suffered from severe
metabolic complications (diabetic ketoacidosis and hyper-
osmolarity) [17,18]. Another study among hospitalized COVID-19
patients in England showed 18.3% had type 2 DM, while 26.4%
patients with diabetes died during the survey period (adjusted
hazard ratio 1.23, 95% CI 1.14e1.32) [19]. In the light of the above
figures, every patient with diabetes needs to receive COVID-19
vaccination. Thus, this survey aimed to assess COVID-19 vaccine
acceptance/willingness and hesitancy rate among patients with
diabetes and address the barriers and beliefs that affect acceptance
to take COVID-19 vaccine among patients with diabetes.

2. Subjects, material and methods

2.1. Study design and study population

We used a quantitative research approach with a cross-sectional
study design to evaluate the study objectives. Data were collected
from the diabetic population between March 2021 and May 2021.
The study included a total of 709 participants who were resident of
Saudi Arabia. The study included all the participants aged�18 years
and who had been diagnosed with Type 1 or 2 Diabetes. In contrast,
pregnant women and participants with ages <18 years were
excluded from the study. The study participants were assessed for
their knowledge and degree of hesitancy to a COVID-19 vaccine.

2.2. Sampling method and data collection tool

The study was conducted in all regions of the Kingdom of Saudi
Arabia. Patients with diabetes from all the regions were invited to
participate in the study. A convenient sampling techniquewas used
2

to include all the patients with diabetes who were willing to
participate in the study. This survey utilized a structured Arabic
version of the questionnaire for data collection. An online, validated
and self-administered, questionnaire was developed, and invitation
links were disseminated using various social media platforms. The
different questions in the questionnaire were adapted andmodified
from the published study of Sallam, Dababseh (20). More specif-
ically, data were collected on demographics, diabetes, history of
other medical complications, the status of glycemic control
(HbA1c), knowledge and source of knowledge about COVID-19
vaccination, influenza vaccine. Participants were also asked about
the important factors that might make them hesitant towards
Covid - 19 vaccines.

Ethical approval

Ethical approval was taken from the Research Ethics Committee
of Prince Sattam Bin Abdulaziz University with a reference number
REC-HSD-57-2021. Participation in this survey was completely on
voluntary basis. Informed consent was a part of the introduction of
the survey. Confidentiality of the participants was maintained, and
all the data were kept anonymous.

2.3. Statistical analysis

The normality of all continuous variables was assessed. Vari-
ables that were not normally distributed were re-coded as cate-
gorical variables. Collinearity was assessed with no variables
requiring exclusion due to weak association. The frequency and
percentage of categorical variables were reported. Univariate as-
sociation between factors and COVID-vaccine support was tested.
All variables with borderline statistical significance (p < 0.25) were
considered as potential confounder variables. Results are reported
as an Odds Ratio (OR) with a 95% confidence interval (CI). Multi-
variable binary logistic regression models were used to produce
covariate adjusted-OR and 95% CIs. To select the final variables, we
included all candidate variables with p value � 0.25 at univariate in
the model and then applied purposeful backward elimination for
selecting the final model.

3. Results

Total 709 participants participated in the survey of which more
than half (59.5%) were females, more than two third were either of
age 16e25 and or more than age 45. Of the total participants,
almost half had bachelor's degree (53.2%) andweremarried (50.8%)
(Table 1).

More than two third had type 1 diabetes and more than one
third had diabetes either for less than 5 years (37.0%) or more than
5e10 years (38.8%). Nearly half of the participants reported having
HbA1c between 7 and 9 (Table 1). Around half (49.6%) of the par-
ticipants had some kind of chronic diseases such as hypertension,
asthma, obesity and related cardiovascular diseases.

Information related to COVID 19 and vaccination uptake, 42.2%
of participants had a family member with COVID-19 and 14.7% re-
ported that they themselves were exposed to COVID-19. More than
one third (34.0%) had beenwith someonewho had COVID-19. More
than one third of participants had already taken (34.7%) COVID-19
vaccination or were willing (36.2%) to take one. More than three
fourth (79.0%) of the participants supported COVID-19 vaccine
(Table 2).

Themain reasons behind the uncertainties towards vaccinations
were relatively fast production, not many trials done and un-
certainties about the genetic component. Of the total participants,
44.6% got the information about COVID-19 and COVID-19



Table 1
Sociodemographic characteristics of study participants.

Sociodemographic Frequency (%)

Gender
Male 287(40.5)
Female 422(59.5)

Age
16-25 245(34.6)
26-35 140(19.7)
36-45 82(11.6)
>45 242(34.1)

Education
High school 298(42.0)
Bachelors 377(53.2)
Masters 34(4.8)

Marital status
Married 360(50.8)
Single 349(49.2)

Diabetes
Type 1 473(66.7)
Type 2 236(33.3)

Duration of Diabetes
<5 years 262(37.0)
5e10 years 275(38.8)
>10 years 172(24.3)

HbA1c
<7 246(34.7)
7-9 106(15.0)
>9 357(50.4)

Table 2
COVID-19 vaccine awareness among study participants.

COVID-19 Vaccine awareness Frequency (%)

Support vaccine
Yes 560(79.0)
No 149(21.0)

Family member having COVID-19
Yes 299(42.2)
No 410(57.8)

Exposed to COVID-19
Yes 104(14.7)
No 605(85.3)

Been with someone having COVID-19
Yes 241(34.0)
No 468(66.0)

Willing to take COVID-19 Vaccine
Yes 257(36.3)
Already taken 246(34.7)
No/Not sure 200(29.0)

Fig. 1. Sources of information regarding COVID-19 vaccination.

Table 3
Factors influencing COVID vaccine uptake among study participants.

Sociodemographic Support COVID-19 vaccine

Frequency (%) OR (95%CI) AOR(95%CI)

Gender*
Male 241(43.0) Ref Ref
Female 319(57.0) 1.69(1.15e2.48)** 1.62(1.09e2.41)

Age
</ ¼ 35 302(78.4) 1.07(0.74e1.54)
>35 258(79.6) Ref

Education
High school 231(77.5) 1.16(0.89e1.67)**
Bachelors/masters 329(80.0) Ref

Marital status
Married 270(51.8) 1.21(0.84e1.74)
Single 290(48.2) Ref

Diagnosed with diabetes*
<5 years 222(39.6) Ref Ref
5e10 years 207(37.0) 1.82(1.18e2.81)** 1.76(1.13e2.74)
>10 years 131(23.4) 1.73(1.06e2.82) 1.77(1.08e2.91)

Type of diabetes
Type 1 382(68.2) Ref Ref
Type 2 178(31.8) 1.36(0.94e1.98)** 1.42(0.97e2.09)

HbA1c
<7 206(36.8) Ref
7-9 273(14.5) 1.59(0.90e2.78)**
>9 81(48.8) 1.58(1.04e2.40)**

Any chronic disease
Yes 271(48.4) 1.27(0.84e1.82)
No 289(51.6) Ref

Family member having COVID-19
Yes 238(42.5) 0.93(0.60e1.35)
No 322(57.5) Ref

Exposed to COVID-19
Yes 78(13.9) 1.30(0.80e2.12)
No 482(86.1) Ref

Been with someone with COVID-19
Yes 187(33.4) 1.13(0.77e1.65)
No 373(66.6) Ref

History of taking influenza vaccine*
Yes 273(48.8) 0.51(0.35e0.75) 0.52(0.35e0.76)
No 287(51.2) Ref Ref

*p value </ ¼ 0.05 for chi square test.
**p value </ ¼ 0.25 at univariate logistic regression.
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vaccination through television, social media and ministry website
(Fig. 1).

Regarding COVID-19 vaccine uptake, females supported vaccine
uptake significantly more than the males (OR: 1.69, 95% CI:
1.15e2.48). Participants with a history of diabetes for 5e10 years
andmore than 10 years weremore inclined towards vaccine uptake
as compared to those with the history of less than 5 years, OR: 1.82,
95% CI: 1.18e2.81 and OR: 1.73, 95% CI: 1.06e2.82 respectively.
Individuals with type 2 diabetes were more willing to take vaccine
as compared to those with type 1 diabetes. However, this associa-
tion was not significant (OR: 1.36, 95% CI: 0.94e1.98). Individuals
with HbA1c > 9 had significant impact on vaccine uptake OR: 1.58,
95% CI: 1.04e2.40 compared to those with HbA1c level<7. Lastly,
participants who had the history of taking influenza vaccine did not
support COVID-19 vaccine compared to those with no such history
(OR: 0.51, 95% CI: 0.35e0.75) (Table 3). On adjusting the models
with the candidate variables, female gender, longer duration of
diabetes and no history of influenza vaccine remained significantly
associated with COVID vaccine uptake (Table 3).
3

4. Discussion

This cross-sectional survey aimed to assess the vaccine hesi-
tancy among diabetic individuals, both type 1 and 2. We found that
females participated more as compared tomales. Almost half of the
participants had a family history of COVID-19, while almost one-
fifth had already suffered from COVID-19. 71% supported COVID-
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19 vaccination, while the main reasons behind vaccine hesitancy
included its fast production, insufficient vaccine trials, and an un-
certainty towards genetic components. Participants reported that
the ministry website was their main source of information. The
adjusted models with the candidate variables, female gender,
longer duration of diabetes, and no history of influenza vaccine
remained significantly associated with COVID vaccine uptake.
Several recent research articles have shown an increased vulnera-
bility to severe COVID-19 illness in diabetic patients as compared to
non-diabetic patients [15,21,22]. For instance, patients with dia-
betes have three timesmore chances of hospitalization, the severity
of illness, and in-hospital mortality [15,22]. Even good glycemic
control (HbA1c before hospitalization) has not been steadily asso-
ciated with improved outcomes in patients with diabetes admitted
to the hospital for COVID-19 [23].

Regarding the vaccination acceptance, we found mixed results.
Around two-third were willing or had already vaccinated against
COVID-19. Similarly, almost 3/4th of the participants with diabetes
supported COVID-19 vaccination. These acceptance rates are
similar to most of the general population surveys [1]. However,
these were conducted among the general population. These
acceptance rates are higher than previously reported rates,
showing that 48% and 64% of participants were willing or showed
their intention to vaccinate [24,25]. Low uptake rates were reported
from Middle East, Africa, some European countries, and Russia
among the general population [1]. Studies have shown that overall
only a 29.4% vaccine acceptance rate is found in Saudi Arabia, Jor-
dan, and Kuwait [20].

While investigating, we found that the reasons behind vaccine
hesitancy include relatively fast production, insufficient vaccine
trial, and uncertainty towards genetic components. Almost half of
the participants revealed that they received information from
television, social media, and ministry website. Social media dis-
played and circulated misinformation which lead to an increased
anxiety and vaccine hesitancy. A large global cross-sectional anal-
ysis reported a significant association between foreign disinfor-
mation campaigns (anti-vaccination) and decreasing vaccination
rates [26]. Similarly, the use of social media to disseminate offline
messages is highly associated with the public's belief that vaccines
are unsafe. A study found that only YouTube, about 27.5% content
about COVID-19 contained misinformation and non-factual infor-
mation and it had garnered millions of views [27]. Several pieces of
research have shown that anti-vaccine and pro-vaccine content
differs by platform, but the misinforming content and anti-vaccine
content gains more traction among users than its counterpart [28].

Females supported vaccine uptake almost twice as significantly
as compared to males. This is consistent with another study where
male participants were more hesitant than women regarding vac-
cine uptake [29]. In contrast, most studies have showed male
dominance related to vaccine acceptance [20,30]. Past vaccination
has been linked with vaccine intention. Participants who had a
history of taking the influenza vaccine did not support the COVID-
19 vaccine as compared to those with no such history. In contrast, a
study conducted in the UK showed that individuals who had
received influenza vaccination showed significant intention to be
vaccinated against corona-virus [31]. However, these results are not
consistent with other general public studies in which individuals
who previously refused any vaccination were less likely to accept
the COVID-19 vaccine [30]. This might be due to the previous
experience with the vaccination and its side effects.

Participants who have diabetes for 5e10 or more years were
twice more inclined towards vaccine uptake than participants with
newly diagnosed diabetes (<5 years). Although most of the par-
ticipants had type 1 diabetes, they were less willing to take the
vaccine as compared to type 2 diabetic participants. However, this
4

associationwas not significant. A significant number of participants
who had higher HbA1c levels (>9%) were more eager to vaccinate
than thosewith lower HbA1c levels (<7%). Hitherto, there is little to
no information regarding the vaccine acceptance rate in the dia-
betic population. Another study reported 14.2% vaccine hesitancy
among type 2 diabetic patients, most of whom were afraid of
previous adverse events or denied vaccinating [32]. Furthermore,
rates of reluctance to be vaccinated among patients with diabetes
were also seen for influenza vaccination as well [33].

A crucial challenge after the availability of COVID-19 vaccination
is the prioritization of groups after healthcare workers as the
supply of vaccination is limited for the time being [34]. The covid-
age specific mortality risk is higher in younger individuals with
diabetes as compared to older. Additionally, higher BMI, duration of
diabetes, glycemic control, comorbidities, and type of diabetes
further modify COVID-19 risk individually [35]. In this critical time,
group-level prioritization is necessary, which is so far what most of
the governments have initiated [21]. The WHO Strategic Advisory
Group of Experts (SAGE) and Advisory Committee on Immunization
Practices (ACIP) priorities vaccination of individuals aged 16e64
years with morbidities which increased risk of complication from
COVID-19, and among them, diabetes is one of the medical condi-
tions [36,37]. Similarly, Diabetes UK has also given priority COVID-
19 vaccination to individuals with diabetes [38]. Although the Saudi
government took a preemptive approach right from the start of the
pandemic for curtailment of virus spread, such efforts in them-
selves are not adequately sufficient. A swift roll-out of the COVID-19
vaccine thus remains a crucial part of a country's overall scheme for
putting an end to the pandemic [24]. Results from studies carried
out at a national level indicate that uncertainty around vaccines and
the general population's hesitation present a significant challenge
against the goal of achieving universal coverage required to create
herd immunity [39]. Therefore, while designing a vaccination
program, it is utterly important to keep vaccinewillingness in Saudi
Arabia in mind since its healthcare system is publicly funded and
corona-virus-related testing and treatment facilities are provided
to all Kingdom residents free of cost.

Some limitations of the study include sample representative-
ness. The survey sample does not include the whole diabetic pop-
ulation, and neither was its representative sample of the general
Saudi population. For instance, it consists of a fraction of patients
with diabetes participated through an online survey. However, we
include participants of all regions of Saudi Arabia.

5. Conclusion

Primary prevention that is timely vaccination and protective
measures are the mainstays for alleviating the COVID-19 risk in
patients with diabetes. The current study investigates vaccine
acceptance in finer detail by exploring more elements like past
behavior about vaccinations, health conditions pertaining to the
glycemic index, and support for compulsory inoculation. It has
become important to assess the diabetic population's acceptance of
vaccines at this time since most of the studies were done before the
availability of vaccines. This study will help public policy-makers in
drafting an evidence-based and informed communication strategy
that will bemore helpful in bolstering the public's confidence in the
vaccine, consequently improving the overall vaccine uptake in the
Kingdom. It has become somewhat clear now that, as is the case
with all coronaviruses, inoculation will remain the only effective
way for controlling COVID-19 as well, and it is unlikely that any
specific or drug-based treatment will be available in the near to
medium-term future. Hence it is imperative that due efforts are
made for increasing vaccine willingness, and the availability of
precise information holds the key to the success of such efforts.
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Otherwise, the state will have to continue to funnel in resources
towards post-on-set management of disease, consuming a lot more
resources than preventive measures like vaccination.
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