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ABSTRACT

Acceptance of COVID-19 vaccine among health-care workers (HCWs) is crucial for controlling the pandemic
and ensuring HCW and patient safety. Information on the acceptance of different COVID-19 vaccines is
lacking. Despite the United Arab Emirates (UAE) having vaccinated most of its population, vaccine accep-
tance still raises concerns. This study explores COVID-19 vaccine acceptance, vaccine choice, and associated
factors among HCWs in the UAE. An online national cross-sectional study was conducted among 517 HCWs.
Acceptance and choice of COVID-19 vaccines were assessed, and logistic regression analysis identified
predictors for vaccine acceptance. More than half (58%) of HCWs were willing to take the vaccine and
give it to their family. Reasons for taking the vaccine were concerns for families contracting COVID-19 (67%)
and social responsibility (64%). Reasons for refusals included concerns with side-effects (61%). Most HCWSs
knew of the Pfizer (79%) and Sinopharm (57%) vaccines; however, acceptance was higher for Pfizer (35%)
and AstraZeneca (21%) vaccines. Being male and being influenza vaccinated predicted willingness to take
the vaccine (aOR: 2.34; 95% Cl:1.34-4.08; p < 0.001) and (aOR: 2.13; 95% Cl: 1.29-3.51; p < 0.001), respectively.
HCWSs who expressed concerns with inadequate safety data were less likely to take the vaccine (@aOR: 0.17;
95% Cl: 0.10-0.30; p < 0.001). Additionally, side effects, perception of risk, and level of trust of company and
country of manufacture predicted acceptance and choice of vaccines. Effective vaccine policy campaigns to
improve acceptance should target HCW's knowledge and awareness of perceived risks of COVID-19, safety
data, social responsibility, and individual preferences for vaccine choice.
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Introduction The rapid infection rate of COVID-19 worldwide initiated the
development of multiple vaccines within a short and rapid time-
frame and as of 31%, January 2021, 63 and 174 candidate vaccines
were in clinical and pre-clinical evaluation.” The vaccines that
gained media attention and received emergency approval to begin
manufacture and dissemination globally during this time were,
Sinopharm (China), Pfizer (BNT162b2; USA): Moderna RNA
(mRNA-1273: USA), AstraZeneca (ChAdOx1 nCoV-19: Oxford
University), Sputnik V (Gam-Covid-Vac: Russia), and Johnson
and Johnson (adenovirus type 26 vector; Ad26.COV2-S: USA). In
the UAE, Sinopharm was approved by the Ministry of Health and
Prevention (MoHaP) for use on the 9thDecember 2020° with
mass vaccination campaigns starting mid-December 2020. On
22 December 2020, MoHaP announced the emergency registra-
tion of Pfizer-BioNTech’s COVID-19 vaccine and on the next day,
Dubai Health Authority (DHA) started its free vaccination drive
against COVID-19.* Other Emirates received approval for the use
of Pfizer in April 2021.

The Coronavirus Disease-19 (COVID-19) pandemic became a
global health crisis after being identified in Wuhan, China, in
December 2019. The virus, responsible for COVID-19 disease,
severe acute respiratory syndrome coronavirus 2 (SARS-CoV
-2), is not as virulent as other viruses in the same family;
however, it has high transmissibility.

The preventative measures currently in place (such as
social distancing and quarantine) may slow the spread of
(SARS-CoV-2) and flatten the epidemic curve; however,
this is not sufficient to curb the spread of the virus
completely.! Herd immunity can be acquired by infection
or vaccination, though the latter is a more effective method
for controlling the disease with new variants. The control of
COVID-19 heavily relies on developing a vaccine and
administering it to the majority of the population to
achieve sufficient vaccine coverage.'
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Although immunization has succeeded in reducing the
burden of diseases and mortality rates worldwide, acceptance
of vaccines by the public remains compromised. This is attrib-
uted to vaccine hesitancy, leading to delay and refusal of
vaccination and disease outbreaks. Patients trust and rely on
healthcare workers (HCWs) for information about vaccines
and vaccine-preventable diseases, particularly in the MENA
region. Consequently, attitudes of HCWs toward vaccines are
of utmost importance, and those with negative attitudes tend to
recommend vaccines less regularly and vice versa. Vaccine
uptake can be influenced by attitudes and knowledge of
HCWs.>*

Since HCWs are constantly in contact with COVID-19
patients, vaccination against COVID-19 becomes a priority to
curb the spread of disease within hospitals and health institu-
tions and ensure HCW safety. However, HCWs attitudes
toward COVID-19 vaccines have varied globally, with vaccina-
tion acceptance among HCWs ranging between 27.7%-77.3%.”
In recent months studies conducted to explore COVID-19
vaccine hesitancy and associated factors in the MENA region
have also reported varying levels of vaccine acceptance.®™!
Higher levels of vaccine acceptance among HCWSs were
found in the Kingdom of Saudi Arabia (KSA) (60%),"* Iran
(58%),'° and Israel (70%),"> while lower levels were reported
for Egypt (21%),"" and Palestine (38%)."* However, evidence
from the United Arab Emirates (UAE) remains unclear.
Moreover, none of these studies have attempted to assess
perceptions of HCWs on the different types of vaccines and
the reasons for choosing specific vaccine brands. This study
attempts to fill this knowledge gap by exploring the factors
influencing vaccine acceptance amongst HCWs in the UAE.
We aim to examine their knowledge of existing COVID-19
vaccines, their attitudes regarding the safety, efficacy, and
acceptability of these vaccines, their choice of vaccine, and
their willingness to be vaccinated.

Materials and methods
Study design and data collection

Since data for this study were collected at a single point in time,
a cross-sectional study design was used to achieve the objec-
tives of this study.

A validated and structured self-administered questionnaire
compromising 26 items covering aspects of HCW’s percep-
tions on COVID-19 vaccines was used. The questionnaire was
adopted and slightly modified from a previously published
study in KSA after obtaining the authors’ permission.'” Data
were collected between 20™ November 2020 and 3™ January
2021, just before and during the vaccine roll-out in the UAE.
HCWs were divided into four groups: (1) Physicians
(Consultant/specialist, general practitioner, and medical resi-
dent), (2) nurses, (3) pharmacy/laboratory staff and (4) others
which comprised of paramedics, radiology technicians and
ancillary staff. HCWs from across the UAE were invited to
participate in the research via participating hospital e-mail lists
and social media platform groups through an online survey
hosted on  SurveyMonkey (www.surveymonkey.com).
Considering the need for a rapid data collection method to

assess vaccine acceptance of HCWs during a critical and vul-
nerable period during the pandemic, we used convenience and
snowball sampling to recruit HCWs from across the UAE to
the study. HCWs were also asked to send the survey link to
their colleagues. Before participation, the aim and objectives of
the study were outlined, and HCWSs’ confidentiality and anon-
ymity were assured. Participants were able to ask questions via
a dedicated e-mail address. Participants’ acceptance of conti-
nuing the survey indicated their willingness and consent for
participation.

Sample size

We estimated a proportion of 60% of HCW's willing to take the
vaccine based on a previous study investigating vaccine con-
fidence and hesitancy among HCWs in Saudi Arabia.'? Using
this proportion and a margin of error of 0.05, confidence level
of 95%, and study power of 80%, the sample size required for
this study was 363. To account for non-response, we increased
the sample size by 20%, making the minimum sample size
required 436 HCWs.

Data collection

The questionnaire was divided into six sections and collected
sociodemographic data, history of chronic medical conditions,
previous exposure or contact with COVID-19 patients or sam-
ples, previous influenza vaccination, willingness to take the
COVID-19 vaccine, attitudes, and knowledge of COVID-19
vaccines, and factors contributing to acceptance and choice of
vaccines. Questions were a combination of 5-item Likert scales,
multiple-choice, and true/false responses and prepared in
English as most HCWs have an excellent command of the
English language. We piloted the final version of the survey
among seven HCW colleagues to ensure clarity, consistency
and face validity. We asked research and HCW expert collea-
gues to assess content validity of the questionnaire and to
ensure that questions covered all aspects of the constructs
being measured. The underlying constructs “attitude towards
vaccines,” “Knowledge of vaccines” and “acceptance of vac-
cines” showed a high level of internal consistency with
Cronbach’s alpha of 0.854, 0.793 and 0.82 respectively.

Variables

Demographic data comprised of age, gender, occupation, type of
work setting, level of hospital/clinic and type of work unit which
was categorized into 2 categories (1-high risk (isolation wards/
ICU) and 2-low risk (general inpatient/outpatient/laboratory/
Pharmacy/academics/and dental clinic)); health-related data
(included previously influenza vaccinated, preexisting comorbid-
ities, contact with COVID-19 patients, and previous infection
with COVID); information about and reasons for participants
willingness to take the vaccines, (worried about contracting
COVID-19 themselves, worried about their children/family mem-
bers contracting COVID-19, self-perception of being high risk for
developing complications from COVID-19 if infected, sense of
social responsibility toward taking the vaccine); reasons for not
willing to take the vaccine; factors important for choosing type of
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COVID vaccine (including perceptions of reliability, availability,
better vaccine strategy/technology used, manufacturing com-
pany’s side effects, media coverage, and personal preference).

Knowledge about the vaccine

HCWs knowledge of COVID-19 vaccines was assessed by
whether they knew of or did not know any of the seven
vaccines available. A score was generated by summing
responses for all vaccines ranging between 7 and 14
(mean = 10.33 + SD 2.04). Good knowledge of available vac-
cines was defined as HCWs who scored above the mean and
poor knowledge below the mean.

Attitude toward vaccine

Attitude toward COVID-19 vaccines was measured on a
5-point Likert scale. Attitude questions covered HCWs
responses to how likely they believed the vaccine would
stop the pandemic, the safety of the COVID vaccine, and
whether the vaccine could avoid complications. Attitude
response scores were normally distributed and ranged
between 3 and 15. HCWs who scored above the mean
(mean = 10.65 + SD 2.55) were classified as having a
positive attitude toward COVID-19 vaccines. HCWs with
scores below the mean were classified as having a negative
attitude.

Data analysis

Data were analyzed using SPSS, version 27 (IBM Corp.,
Armonk, NY, USA). Continuous and categorical data were
analyzed using descriptive statistics (frequency and percen-
tages). Chi-square (Xz) test was used to determine the associa-
tion between the two dependent variables (HCW’s willingness
to take the vaccine this year and the likelihood of recommend-
ing it to their family members) and independent variables
(medical and sociodemographic characteristics, occupation,
contact cases, influenza vaccine, reasons for not taking the
vaccines, reasons for taking the vaccine, attitude about vac-
cines, and knowledge attitude about vaccines).

Chi-square (y°) test was also used to study the association
between acceptance of the Pfizer and Sinopharm vaccines and
medical and sociodemographic characteristics, occupation,
contact cases, influenza vaccine, attitude about vaccines, and
factors affecting the choice of a vaccine.

Statistically significant factors in the univariate analysis
were included in the multivariable logistic regression to predict
willingness of HCWs to take the vaccine and willingness to
recommend it to their family members. The estimates of the
strength of associations were demonstrated by the Odds ratio
(OR) with a 95% confidence interval (CI). A two-tailed p < .05
was considered statistically significant.

Results

In total, we received 735 responses from HCWs across the
UAE. Complete data from 517 responses were analyzed, giving
this study a completion rate of (70%).
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Among the 517 respondents, almost half of the HCWs were
aged 25 to 34 years (44%), were predominantly females (64%),
and from the emirate of Sharjah (36%) The majority of HCWs in
our study were physicians (53%) followed by pharmacists/labora-
tory technicians (23%) and worked in governmental/public hos-
pitals (47%). The majority were healthy and reported they did not
suffer from any chronic medical condition (86%). Most partici-
pants (81%) reported they had been in contact with COVID-19
patients, and 11% reported being infected with COVID-19.
Almost half (47%) indicated they were influenza vaccinated
(Table 1).

Willingness to take the vaccine/give it to family: Around
half of participants indicated their willingness to take the
COVID-19 vaccine and recommend it to their families (58%
and 52%, respectively). Among those willing to take the vac-
cine, 57% indicated they were ready to take it as soon as
possible, while 43% stated they would delay it for a few months
(Figure 1).

The reasons HCWs were willing to take the COVID-19 vaccine
or not once available are outlined in Table 2. Among those who
wanted to take the vaccine, the most frequently reported reason
was worry and concern for family members, including children,
contracting the disease 67% (n = 208). The second most common
reason was a sense of social responsibility 64% (n = 199). Among
those who did not want to take the vaccine, the majority expressed
concerns about side effects (61%), followed by worries of vaccine
ineffectiveness (29%), low-risk perception (16%), and avoided
vaccines/ medicines in general (15%) (Table 2).

Table 1. Socio-demographic and medical characteristics of HCWs, UAE, January
2021.

Variable

Frequency (N) Percent (%)

Age group (Years)

45 and above 70 13.54
35-44 121 23.40
25-34 227 43.91
18-24 99 19.15
Gender

Female 330 63.83
Male 187 36.17
HCW profession

Physician 273 52.80
Nurse 51 9.86
Pharmacist/Laboratory HCWs 121 23.40
Others 72 13.93
Emirate

Abu Dhabi 101 19.54
Dubai 157 30.36
Sharjah 184 35.59
Other 75 14.51
Type of work setting

Private/Others 160 30.91
Public/ Government 242 46.81
University Hospital 115 22.24
Chronic medical conditions

No 442 85.49
Yes 75 14.51
Contact with COVID-19 patients

No 100 19.34
Yes 417 80.66
Had COVID-19 infection

No 461 89.17
Yes 56 10.83
Had Influenza shot

No 272 5261
Yes 245 47.39
Total 517
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Figure 1. Willingness to take the vaccine/give it to family and preferred timing of vaccine UAE, January 2021.

Table 2. Reasons cited for taking or not taking the COVID-19 vaccine among HCWs, UAE, January 2021.

Frequency Percent
Reasons cited among those who want to take vaccine (N = 312)
Worried about contracting COVID-19 myself 146 46.79
Worried about my children/family members contracting COVID-19 208 66.67
Perceive myself as being high risk to develop complications from COVID-19 70 22.44
Feels sense of social responsibility to take the vaccine 199 63.78
Reasons cited among those who do not want to take vaccine (N = 205)
Inadequate data about the safety of vaccine 172 83.9
Already infected with COVID-19 so don't need 17 8.29
Avoid vaccines/ medicines in general 31 15.12
Concerned about side effects 125 60.98
Concerned about the vaccine being ineffective 60 29.27
Prior adverse reaction to vaccines 16 7.8
Don't perceive myself at high risk 32 15.61
Others 9 439

Knowledge of the type of vaccines

The vaccine most participants knew about was the Pfizer RNA
vaccine (79%), followed by Sinopharm (China) (57%) and
AstraZeneca (52%). The least known vaccine to HCWs was
Novavax (USA) (23%), followed by Johnson and Johnson
(28%) as shown in Figure 2. Although physicians reported better
knowledge of the different vaccine brands (53.1%) compared to
nurses (35.1%) and pharmacists/laboratory workers (49.6%),
these differences were not significant x> (3, N = 517) = 5.48, p
= .14. Similarly, no significant differences were found between
type of clinic (private/governmental/public) and knowledge of
different vaccine brands X2 (3, N =517) = 3.33, p = .189. The
most accepted vaccine by participants was Pfizer RNA (35%),
followed by AstraZeneca (21%). Only 4% of HCWs indicated
they would accept the Sputnik (Russia) vaccine. (Figure 2).

Univariate analysis

Chi-square analysis examined the association between partici-
pants’ willingness to take COVID-19 vaccine and choice of
vaccine type. Detailed results are provided in the appendix

(Appendix Tables Al and A2). Results suggest a significant
association between willingness to take COVID-19 vaccine and
age xX° (3, N = 517) = 21.25, p < .01; gender y* (I, N
= 517) = 20.11, p < .01; influenza vaccinated x> (1, N
= 517) = 30.11, p < .01; knowledge about vaccines y* (1, N
= 517) = 9.94, p < .0l; attitude toward vaccine y° (1, N
= 517) = 124.11, p < .01; inadequate safety data x* (1, N
= 517) = 111.06, p < .01; previous COVID-19 infection x* (1,
N = 517) = 7.70, p < .01; overall vaccine avoidance X2 (1, N
= 517) = 33.73, p < .01; concerns about side effects X2 (1, N
=517) = 72.44, p < .01; concern about vaccine ineffectiveness y
(1, N = 517) = 32.65, p < .01; and low risk perception x* (1, N
= 517) = 33.24, p < .01. No significant associations were found
between willingness to take a vaccine and HCW profession,
emirate or work setting (Appendix Table Al).

Similarly, willingness for their family to be vaccinated
were associated with, age y* (3, N = 517) = 12.63, p < .01,
gender x> (1, N = 517) = 10.10, p < .01, influenza vaccinated
¥ (1, N = 517) = 15.11, p < .01; knowledge about vaccines y*
(1, N = 517) = 6.73, p < .01; attitude toward vaccine X2 (1, N
= 517) = 131.87, p < .01; inadequate safety data x* (1, N
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Figure 2. Knowledge and acceptance of type of vaccines among HCWs, UAE, January 2021.

Table 3. Predictors for HCWs taking the vaccine or giving it to family/children, UAE, January 2021.

Yes, | will take it Yes, | will give it to my family/children

aOR 95%(Cl aOR 95%Cl

Age 45 and above 1 1

35-44 1.81 0.75,4.38 0.76 0.35,1.68

25-34 0.92 0.41,2.05 0.69 0.33,1.45

18-24 1.68 0.69,4.12 1.05 0.45,2.42
Gender Female 1 1

Male 2.34* 1.34,4.08 1.39 0.85,2.28
Had influenza shot No 1 1

Yes 2.13* 1.29,3.51 1.23 0.78,1.95
Knowledge about vaccines Poor knowledge 1 1

Good knowledge 1.55 0.95,2.53 1.31 0.83,2.06
Attitude about vaccine Negative attitude 1 1

Positive attitude 6.36* 3.67,11.02 6.72* 4.13,10.91
Reasons cited for taking COVID-19 vaccine
Inadequate data about the safety of vaccine No 1 1

Yes 0.17* 0.10,0.30 0.25% 0.16,0.42
Already infected with covid-19 No 1 1

Yes 0.34 0.12,1.01 0.58 0.21,1.56
Avoid vaccines/ medicines in general No 1 1

Yes 0.30% 0.10,0.88 0.53 0.20,1.39
Concerned about side effects No 1 1

Yes 0.50% 0.29,0.88 0.65 0.38,1.10
Concerned about the vaccine being ineffective No 1 1

Yes 0.79 0.41,1.53 0.78 0.41,1.47
Prior adverse reaction to vaccines No 1 1

Yes 25 0.92,6.74 2.15 0.84,5.50
Don't perceive myself at high risk No 1 1

Yes 0.11* 0.03,0.35 0.18* 0.06,0.54
Others No 1 1

Yes 0.19% 0.04,0.85 1.05 0.32,3.44
Pseudo R-squared 0.40 0.31

*indicates p-value <.05.

= 517) = 95.21, p < .01; previous COVID-19 infection x> (1,
N = 517) = 4.55, p < .05; avoid vaccines/ medicines in
general y* (1, N = 517) = 22.05, p < .01; concerns about
side effects X2 (1, N = 517) = 58.58, p < .01; concerns about
vaccine ineffectiveness X2 (1, N = 517) = 24.76, p < .01; and
low risk perception x* (1, N = 517) = 25.09, p < .01. For

HCWs preference for taking the Pfizer or Sinopharm vac-
cines, significant associations were found between age, gen-
der, work setting, influenza vaccinated, attitude about
vaccines, and choice of vaccine. HCWs profession, and emi-
rate were not associated with preference for either the Pfizer
or Sinopharm vaccines. (Appendix Table A2).
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Multiple logistic regression

All independent variables that showed significant associations
with the dependent variables in the univariate analysis were
included in the logistic regression model. Predictors for HCWs’
willingness to take the COVID-19 vaccine and their willingness to
recommend it to family members are shown in Table 3. Male
HCWs (aOR:2.34;95% CI: 1.34-4.08), being influenza vaccinated
(aOR: 2.13; 95% CI: 1.29-3.51), and positive attitude toward
vaccines (aOR:6.36; 95% CI: 3.67-11.02) had higher odds of will-
ingness to take the vaccine. HCWs who indicated they were
worried about the inadequate safety data available (aOR: 0.17;
95% CI: 0.10-0.30), those who avoided vaccines/medicines
(@aOR: 0.30; 95% CI: 0.10-0.88), those who were concerned
about side effects (aOR:0.50; 95% CI: 0.29-0.88), and those who
don’t perceive themselves at higher risk (aOR:0.11; 95% CI: 0.03-
0.35) had lower odds of willing to take the vaccine. As for will-
ingness to give the vaccine to their families, those with a positive
attitude toward vaccines (aOR:6.72; 95% CI: 4.13-10.91) had
higher odds of potentially giving the vaccine to family/children,
whereas those who indicated inadequate data about the safety of
vaccine (aOR:0.25; 95% CI: 0.16-0.42) had lower odds of giving
the vaccine to family/children. (Table 3).

The male gender (aOR: 1.85; 95% CI: 1.16-2.97), those
working in public/government settings (aOR:2.02; 95% CI:
1.17-3.48), positive attitude (aOR:3.70; 95% CI: 2.28-6.02),

believing the vaccine was more reliable (aOR:2.95; 95% CI:
1.76-4.95), and overall trust of the company’s reputation/man-
ufacturing country (aOR:6.83; 95% CI: 4.18-11.14) had higher
odds of choosing the Pfizer vaccine. Those worried about the
vaccine’s side effects were less likely to choose Pfizer (aOR:
0.43; 95% CI: 0.24-0.75).

As for choosing the Sinopharm vaccine, the male gender
(aOR: 2.06; 95% CI: 1.21-3.52), a positive attitude toward
vaccines (aOR:2.75; 95% CI: 1.55-4.88), and the vaccines’
availability (aOR:3.45; 95% CI: 2.00-5.95) were significant pre-
dictors. Participants were less likely to choose Sinopharm due
to the company’s reputation/manufacturing country (aOR:
0.54; 95% CI: 0.31-0.92) (Table 4).

Discussion

Vaccination is one of the most significant advances in public
health; it is responsible for eradicating and controlling various
infectious diseases."” Since the announcement of the COVID-
19 pandemic, scientists have been competing to develop a
vaccine. Yet, there remains widespread public hesitancy and
concerns regarding vaccine safety and concerns around
adverse effects associated with vaccines. Healthcare workers
are at the forefront and highly regarded by the population in
eliminating some of these concerns. Therefore, it is necessary

Table 4. Predictors for choice of Pfizer and Sinopharm among HCWs, UAE, January 2021.

Pfizer Sinopharm
aOR 95%(Cl aOR 95%(Cl

Age 45 and above 1 1

35-44 1.38 0.63,3.01 1.49 0.68,3.30

25-34 0.94 0.45,2.00 0.61 0.27,1.37

18-24 1.09 0.46,2.60 0.97 0.37,2.54
Gender Female 1 1

Male 1.85% 1.16,2.97 2.06* 1.21,3.52
Type of work setting Private + other 1 1

Public/ Government 2.02* 1.17,3.48 1.18 0.64,2.18

University Hospital 1.03 0.54,1.95 1.08 0.52,2.24
Had influenza shot No 1 1

Yes 0.88 0.55,1.42 13 0.75,2.24
Has Chronic morbidity No 1 1

Yes 0.59 0.30,1.18 1.64 0.81,3.31
Attitude about vaccine Negative attitude 1 1

Positive attitude 3.70% 2.28,6.02 2.75* 1.55,4.88
Important factors for choosing COVID-19 vaccine type
This COVID-19 vaccine seems more reliable No 1 1

Yes 2.95% 1.76,4.95 1.04 0.59,1.85
This vaccine is available No 1 1

Yes 1.24 0.74,2.09 3.45% 2.00,5.95
Like the vaccine strategy/technology used No 1 1

Yes 0.75 0.46,1.22 0.93 0.53,1.63
Due to company’s reputation/Manufacturing country No 1 1

Yes 6.83* 4.18,11.14 0.54* 0.31,0.92
Less side effects from this vaccine No 1 1

Yes 0.43* 0.24,0.75 0.72 0.38,1.37
Media Coverage No 1 1

Yes 0.62 0.34,1.10 0.94 0.47,1.85
Personal preference No 1 1

Yes 0.98 0.58,1.66 0.74 0.39,1.43
Others No 1 1

Yes 0.77 0.32,1.83 1.16 0.47,2.86
Pseudo R-squared 0.27 0.18

*indicates p-value <.05.



to understand HCW’s acceptance of COVID-19 vaccines and
the predictors associated with vaccine acceptance since they
can provide essential information about vaccines to the general
population.'® To the best of our knowledge, this is one of the
first studies exploring HCWs acceptance of COVID-19 vacci-
nations in the UAE and assessing determinants and predictors
for choice of vaccine brands.

In this study, although more than half of HCWs were will-
ing to take the vaccine, only half were ready to take it as soon as
possible. A considerable proportion were hesitant in taking the
vaccine immediately which is consistent with recent literature
from the MENA region."'™'* Recent studies have reported that
HCWs are uncertain about the safety of vaccines and would
prefer to wait until they can review safety data before being
vaccinated."”

Gaining reliable knowledge on COVID-19 vaccines can be
challenging, especially with the rapid development of these
vaccines and diverse types and different technology plat-
forms. More than half of the HCWs in our study were aware
of the different vaccines, namely, Pfizer, Sinopharm,
AstraZeneca, Moderna RNA, and Sputnik V. Interestingly;
most participants were aware of the Pfizer vaccine. These
results are interesting considering that SinoPharm was the
first vaccine approved by the UAE government. This could be
because at the time of data collection for this research; the
UAE had also offered the Pfizer vaccine in addition to the
Chinese Sinopharm vaccine to its residents free of charge.'®
Less than a third were aware of the Johnson and Johnson and
Novavax vaccines. These results are consistent with research
from Saudi Arabia where HCWs knowledge of the different
types of vaccines were found to be low."? Only forty percent of
Saudi HCWs were aware of the AstraZeneca (ChAdOxl
nCoV-19), and only one-third were aware of the Pfizer
(BNT162b2), Sputnik V (Gam-COVID-Vac), and Johnson
and Johnson (Ad26.COV2-S) vaccines.'® The low percentage
in the knowledge and understanding of different vaccines
highlights the importance of conducting further studies to
explore variables contributing to the acceptance or refusal of
each type of vaccine. This understanding would aid policy-
makers in developing appropriate educational materials to
boost confidence in various vaccine platforms.

Previous studies have reported that men are more likely to
accept various vaccines than women.”*' This was also the
case in our study, where males had a higher COVID-19
vaccine acceptance than females. The higher acceptance
among men might be because men had higher knowledge
scores i.e., more men knew about types of vaccines than
women. This is consistent with studies conducted in the
Congo, KSA, France, and Indonesia, where men reported
higher  acceptance of COVID-19 vaccines than
women.'>?%?*** Many gender-based health diseases such as
cardiovascular disease, chronic respiratory disease, and can-
cer have been broadly reviewed.”* Moreover, several reports
have revealed higher risks for COVID-19 complications and
death among males.””> The gender-based difference in
COVID-19 mortality, as well as other diseases, may explain
why males are more likely to indicate a willingness to take the
vaccine, in addition to their perceived role as the paternal
figure in their family and sense of social responsibility.
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Exploring attitudes toward the COVID-19 vaccine is crucial
since it is considered a pivotal construct to adapt and maintain
behaviors. It is often regarded as a precursor to behavior
change.26 HCWs with positive attitudes, those who believed
that the COVID-19 vaccine was a scientific achievement, and
those who believed the vaccine to be a reliable tool for pre-
venting the infection were more likely to accept taking the
vaccine. These positive attitudes, beliefs, and perceptions
toward COVID-19 vaccines have also been reported to influ-
ence vaccine acceptance.”’23 Additionally, those who had
taken the influenza vaccine were also more willing to take the
COVID-19 vaccine. This highlights the previously reported
association found between acceptance of the COVID-19 vac-
cine and overall vaccine acceptance and hesitancy.””*® The
WHO views vaccine hesitancy as one of the top ten global
health threats.”” Despite scientific evidence for the success of
large-scale vaccination campaigns being well established, some
individuals remain hesitant to accepting vaccines making this a
challenge for achieving the desired herd immunity within a
community.

Perception of risk is also another factor which plays a sig-
nificant role in the acceptance of vaccines. In this study, we
found that those with higher perceived risk of contracting the
virus were more likely to accept the vaccine than those with
lower perceived risk. These results are consistent with previous
studies conducted in Saudi Arabia and Indonesia.”** This
highlights the importance of educating HCWs of the risks
involved in their profession and their contribution in enhan-
cing social responsibility among fellow HCWSs and acceptance
of the vaccines.

A significant proportion of HCWs reported frequent con-
cerns about adverse safety, side-effects and vaccine ineffective-
ness of the new vaccines. HCWSs with these concerns were less
willing to take the COVID-19 vaccine. Similar concerns were
also reported in an Australian®® and European study”’ where
concerns and doubts for the safety and adverse effects from the
vaccines were outlined. Doubts about vaccine safety have often
been reported as the main obstacle to vaccination decision-
making, particularly for newly introduced vaccines which have
not been completely tested in the real world.® These doubts
can consistently affect the vaccine uptake*” which may cause
challenges in achieving the vaccination coverage required for
population immunity.

The choice of vaccine was significantly associated with gen-
der and positive attitude. Males and having a positive attitude
were both factors for choosing either the Pfizer or Sinopharm
vaccines. HCWs who considered reliability and company/
country’s reputation to be important factors were more likely
to choose Pfizer. Whereas those who considered availability as
an important factor were more likely to choose Sinopharm.
Our study also found that HCWs who were to choose a vaccine
based on the company/country’s reputation were less likely to
choose Sinopharm. At the time of conducting this study,
Sinopharm was not yet approved by the WHO which may
have influenced HCWs opinion of the Sinopharm and their
choice of vaccine.

Due to the urgency of the COVID-19 pandemic, the devel-
opment of vaccines has been different. To date, the develop-
ment of COVID-19 vaccines has been rapid with several
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vaccines on the market. These vaccines are different in their
technological mechanism, number of required doses, safety
and eflicacy rates. In the absence of uniformity in the efficacy
rates or side-effects due to these vaccines, people are voicing
their preferences depending on the factors they deem impor-
tant. In our study, HCWs have cited different reasons for
preferring one vaccine over another: HCWs chose Pfizer
due to company/country’s reputation and Sinopharm due to
availability. It can be assumed that having more choices and
allowing HCWs and the general public to choose their vac-
cine based on their preferences might increase the uptake of
vaccines. To date, COVID-19 vaccinations remain optional
and have not been mandated for the general population nor
HCWs, however; health care institutions highly recommend
and encourage HCWs to be vaccinated.’® Although changes
in vaccine policies may influence vaccine acceptance, it is
essential that HCWSs are well informed about their decision
to vaccinate and their choice of vaccines. Incorporating and
acknowledging individual preferences into vaccination drives
will allow individuals to make informed choices hence redu-
cing vaccine hesitancy and ensuring the complete roll-out of
vaccination drives.

Strengths and limitations

This is one of the first studies in the UAE studying HCWs
acceptance of COVID-19 vaccinations. Results from this study
can be used as baseline data for future studies exploring vaccine
hesitancy. A major strength of this study is the large number of
independent variables that were included. This resulted in
many significant associations that could aid in understanding
HCW hesitancy toward COVID-19 vaccines. Moreover, our
population was diverse with representation from both genders,
different age groups, area of residence, marital status, occupa-
tion, and practice type.

However, the study also had several limitations. Firstly,
the convenience sampling method limits the generalizability
of the findings which may not be representative of all
HCWs in the UAE. However, with the need for a rapid
method to assess vaccine acceptability within a vulnerable
population during a rapidly evolving pandemic, convenience
sampling is a promising method for quick results.
Furthermore, the UAE is a multi-ethnic population and
data on ethnicity would have added valuable information
on the role of ethnic and cultural backgrounds on vaccine
acceptance and should be included in future studies. Most
importantly, our study was conducted when information
about COVID-19 vaccines was limited and had not been
made public. As such, it is possible that the results from this
study are time sensitive and may change as new information
becomes publicly available. Further research exploring the
long-term acceptance of vaccines with new information is
required.

Conclusion

This study is among the first to document HCWs acceptance of
vaccines in the UAE as well as provide an insight into HCWs
choice of COVID-19 vaccine among a sub-group of the UAE

population. More than half of HCWs were willing to take the
vaccine and give it to their families, however, a substantial
proportion expressed high levels of worry and concern asso-
ciated with vaccine safety and adverse effects. Additionally, this
study found a low percentage in knowledge and understanding
of different vaccine brands highlighting the need for follow-up
studies to explore factors contributing to acceptance or refusal
of specific vaccine types. Acceptance of COVID-19 vaccination
among HCWs is essential given the critical role HCWs can play
in future vaccination drives. Furthermore, with recent reports
suggesting the need for booster shots and the potential for
COVID-19 vaccines becoming annual vaccines, adherence
and compliance with routine vaccinations will be necessary.
Future vaccination campaign strategies should be tailored to
address HCWs concerns, and worries, as well as compliment
public health and educational interventions to boost vaccine
knowledge. Additionally, acknowledging individual prefer-
ences for choice of vaccine and the provision of reliable and
scientific resources on different types of vaccines may tackle
vaccine hesitancy and increase vaccine uptake.
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