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Are some COVID-19 vaccines better than others regarding

the short-term side effects?

\'4

Jsou nékteré vakciny COVID-19 lepsi nez jiné, pokud jde

o kratkodobé nezadouci ucinky?
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Summary

Controlling the pandemic is primarily achieved
through vaccination against COVID-19. Although
various COVID-19 vaccines are used worldwide, little is
known about their safety and side effects. As a result,
the objectives of this research are to identify the short-
term side effects of the different COVID-19 vaccines
used in Iraq. Furthermore, exploring the association
between experienced side effects and the brand of
vaccine received.The current study evaluated the short-
term side effects of Pfizer, Sinopharm and AstraZeneca
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vaccines among healthcare workers in Irag. The study
used a questionnaire that consisted of dedicated
sections to collect demographic data, the brand
of COVID-19 vaccine received, the short-term side
effects, and the willingness to receive a third booster
dose. Regarding the post-vaccination side effects, the
studied COVID-19 vaccines showed a comparable
range of side effects, such as headaches, fever, muscle
pain, joint pain, malaise, tenderness, redness, as
well as pain at the site of vaccination. However, the
Pfizer vaccine showed a higher incidence of pain and
tenderness at the site of injection and fever compared
to AstraZeneca and Sinopharm, respectively. On the
other hand, the Sinopharm vaccine was associated
with a higher occurrence of headaches, muscle pain,
joint pain, and malaise in comparison to the Pfizer
and AstraZeneca vaccines, respectively. In summary,
the short-term side effects of the three vaccines were
comparable; however, the AstraZeneca vaccine was
associated with a lower risk of side effects.

Key words: side effect - COVID-19 - Pfizer « Sinopharm -
AstraZeneca - Sputnik V « vaccine

Souhrn

Zvladdnuti pandemie se dosahuje predevsim
ockovanim proti COVID-19. Ackoliv se ve svété pouzi-
vaji rlizné vakciny proti COVID-19, o jejich bezpecno-
sti a vedlejsich Ucincich je znamo jen malo. Cilem
tohoto vyzkumu je proto zjistit kratkodobé vedlejsi
ucinky rbznych vakcin proti COVID-19 pouzivanych
v Irdku. Dale bylo cilem prozkoumat souvislost mezi
pocitovanymi nezadoucimi ucinky a znackou po-
dané vakciny. Soucasna studie hodnotila kratkodobé
vedlejsi Ucinky vakcin Pfizer, Sinopharm a AstraZene-
ca u pracovnikd ve zdravotnictvi v Iraku. Ve studii
byl pouzit dotaznik, ktery se skladal ze speciélnich
Casti pro sbér demografickych udajd, znacky ob-
drzené vakciny covid-19, kratkodobych nezadoucich
Ucinkl a ochoty obdrzet tieti posilovaci davku. Pokud
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jde o vedlejsi Gcinky po oc¢kovani, studované vakciny
COVID-19 vykazovaly srovnatelnou skalu vedlejsich
ucinka, jako jsou bolesti hlavy, horecka, bolesti svald,
bolesti kloubd, malatnost, citlivost, zarudnuti a také
bolest v misté ockovani. Vakcina Pfizer vsak vyka-
zovala vyssi vyskyt bolesti a citlivosti v misté vpichu
a horecky ve srovnani s vakcinami AstraZeneca a Sino-
pharm. Na druhou stranu vakcina Sinopharm byla ve
srovnani s vakcinami Pfizer a AstraZeneca spojena
s vy3sim vyskytem bolesti hlavy, sval{, kloubt a malat-
nosti. Souhrnné lze fici, ze kratkodobé nezadouci
ucinky vsech tfi vakcin byly srovnatelné, nicméné vak-
cina AstraZeneca byla spojena s niz8im rizikem vysky-
tu nezddoucich ucinkd.

Klicova slova: nezadouci ucinky » COVID-19 - Pfizer «
Sinopharm « AstraZeneca « Sputnik V « vakcina

Introduction

Since its debut in December 2019, the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
virus, which causes coronavirus illness (COVID-19),
has affected people worldwide”. People who are
infected may just have minor symptoms, such as
fever, cough, myalgia, malaise, chest pain, and loss of
smell and taste? . However, in some cases, patients
may suffer from pneumonia, multiple organ failure,
and, on extreme occasions, death* . SARS-CoV-2 is
spreading swiftly because of its ongoing mutations
and quickly dispersing infection®. Even though various
medications and herbal medicines have been utilized
to treat COVID-19, they play a supportive role in
treating SARS-CoV-2 patients, hence why a safe and
effective vaccination is essential to effectively combat
the COVID-19 pandemic’ .

It was advised that the history of the pandemic
should be separated between pre-vaccination and
post-vaccination periods because the launch of the
COVID-19 vaccine deployment in December 2020
marked a turning point in the fight against this
pandemic'?. Vaccination hesitancy is a significant
public health problem that is stoked by myths and
false information regarding the efficacy and safety of
vaccines'™. The perception of the vaccine’s adverse
reactions, vaccination attitudes, perceived disease
vulnerability, social consequences, faith in the medical
profession, and improved vaccine information are only
a few variables that might affect vaccine acceptance'.

Inactivated vaccines (Sinopharm, Sinovac, and
COVAXIN) areamong the COVID-19vaccines now widely
available for users worldwide'. Other types of vaccines
include mRNA vaccines (Pfizer BioNTech and Moderna)
and viral vector vaccines (AstraZeneca, Sputnik V, and
Johnson & Johnson), which do not use messenger RNA
(mRNA) to aid in the body’s development of antiviral
defenses. The Johnson & Johnson vaccine’s creators
modified an adenovirus, a typical virus that produces
cold or flu-like symptoms, by introducing the gene for

coronavirus' distinctive spike protein. Nevertheless,
the adenovirus was altered so that it may enter cells
but cannot replicate or cause infections'. All parties
involved in the procedure, including the person
receiving the vaccine, care providers, and healthcare
professionals, must be aware of any potential negative
effects of immunization'”.

The COVID-19 vaccination has been associated with
mild to severe adverse effects, with the intensity of
these symptoms varying depending on the kind of
COVID-19 vaccine administered'®. Fever, headaches,
localized pain at the injection site, and muscular
aches were among the most common mild adverse
effects that were observed with various types of
COVID-19 vaccinations'. However, several studies
have reported unique adverse effects of individual
vaccines' 222 Governments throughout the globe
have worked extensively to put into place successful
mass immunization programs since the discovery and
availability of COVID-19 vaccines?.

According to a study on the side effects of the
COVID-19 vaccine in the lIraqgi population, most
postvaccination adverse effects were mild to
moderate?”. Coronavirus immunization was also
shown to be well-tolerated and safe. However, the fear
of the newly introduced vaccines was not uncommon
even in medical society.

Furthermore, only a few studies have been conduct-
ed to further understand the COVID-19 vaccine’s side
effects by collecting information on and evaluating
self-reported side effects across various demographic
and medical variables" 2528, To assess the short-term
side effects of the COVID-19 vaccines provided by the
Ministry of Health in Irag, the main goal of this study
was to survey 712 members of the early-vaccinated
Iraqi population about their experiences with COVID-19
vaccinations. The purpose of this survey was to ascer-
tain how frequently side effects are experienced. Fur-
thermore, the association of experienced side effects
and the brand of the received vaccine was studied.

Experimental part

Study Design

This cross-sectional, survey-based study was conducted
from February 2022 to August 2022. Informed consent
was acquired from all the participants. Research Ethics
approval was obtained from the Research Ethics
Committee, College of Pharmacy, Al-Kitab University,
Ministry of Higher Education and Scientific Research
(approval ID: UoK5/49). Participants’data were collected
anonymously, without any personal identification.
Google Forms tools were used to create an online
survey to collect the data from the healthcare workers
included in the study. As well as being distributed via
healthcare institutions’ administrative managers, the
survey was also distributed through social networking
platforms such as Facebook, WhatsApp, and Viber as
well as via e-mail invitations.



Ces. slov. Farm. 2023; 72, 45-54

47

The self-administered survey consisted of several
mandatory sections. The first part of the survey
collected demographic information about the
participants, such as age, gender, and occupation.
The second part of the study examined whether
healthcare workers took the vaccine. Following the
first and second doses of the vaccine, participants
were asked to select any symptoms they had
experienced. The following section contained
several questions about the participants, such as the

type of vaccination they had received, whether they
had been previously infected with COVID-19, were
willing to accept the third dose of the vaccine, and
their medical history.

The inclusion criteria

The participant must be a healthcare worker. The age
limit for participation in this survey was 18 and above.
Participants were eligible to be included if they had
received one or two doses of either Pfizer, Sinopharm,

Table 1. Descriptive statistics of the vaccinated participants (n=712)

Variables (N=712)

Frequency n (%)

Gender

Male 417 (58.6)
Female 295 (41.4)
Job

Pharmacist 251(35.2)
Physician 91(12.8)
Dentist 56 (7.9)
Laboratory team 43 (6.0)
Medical assistant 77 (10.8)
Nurse 128 (18.0)
Radiology team 10 (1.4)
Others 56 (7.9)
Brand

Pfizer 472 (66.3)
Sinopharm 148 (20.8)
AstraZeneca 89 (12.5)
Sputnik V 3(0.4)
Positive COVID-19 tests

Yes, before vaccine 242 (34.0)
Yes, after 1t dose 28(3.9)
Yes, after 2" dose 110 (15.4)
No 332 (46.6)
Chronic diseases

Yes 102 (14.3)
No 610 (85.7)
Medications

Yes 109 (15.3)
No 603 (84.7)
Allergic reaction to COVID-19 vaccine

Yes 44 (6.2)
No 668 (93.8)
Allergy to other vaccines

Yes 36 (5.1)
No 676 (94.9)
Recommending COIVD-19 vaccines to others

Yes 606 (85.1)
No 106 (14.9)
Deal directly with COVID-19 patients

Yes 453 (63.6)
No 259 (36.4)
Highly sick

Yes 359 (50.4)
No 9.6)
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AstraZeneca, or Sputnik V vaccine.
responses were excluded.

Incomplete

Sampling Technique

At the study site, approximately 30,000 people are
employed in hospitals and other healthcare institutions.
According to the Raosoft online sample size calculator
(http://www.raosoft.com/samplesize.html), 380 people
represent a minimum representative sample size with
a 5% margin of error, 99% confidence interval, and 50%
response distribution. However, the study enrolled
712 participants, which exceeds the required sample
size by approximately two-fold. Statistical analysis was
strengthened by increasing the study sample.

Data Analysis

Data were presented as frequency or percentage
and analysed using IBM SPSS 28. Chi-squared test or
Fisher’s exact test was used to determine the differences
between the frequencies of the groups. P < 0.05 was
considered statistically significant.

Results

The number of complete responses obtained from the
participating healthcare providers was 733. However,
21 participants were excluded from the study because
they were not vaccinated, leaving 712 participants for
the final analysis.

Descriptive statistics for vaccinated participants
(N=712)

The age range for vaccinated participants was 20-70
years (mean 34.05 + SD 11.35). Of the 712 vaccinated
participants, 295 (41%) were females, and more than
one-third (35%) were pharmacists. The majority of the
participants (66%) have received the Pfizer vaccine.
Almost half of the reviewed healthcare providers
(46.6%) never had a positive test for COVID-19, and
one-third (34%) had a positive before the first dose.

Only 14.3% of the participants had a chronic disease,
and about a similar percentage (15.3) admitted to
using medications. A small minority of the participants
(6%) had an allergic reaction to COVID-19 vaccines,
and an even smaller percentage (5%) had an allergic
reaction to other vaccines. Most of the participating
healthcare providers (85%) have been recommending
the COVID-19 vaccines to other people, and about
two-thirds of them had to deal directly with COVID-19
patients. Table 1 summarizes these results.

Descriptive statistics for vaccinated 2™ dose
participants (N=678)

Out of the 712 participating healthcare providers who
received the first dose of the vaccine, 678 (95.2%) had
the second dose, and 34 (4.8%) did not receive the
second dose. About three-quarters of those who had
the second dose expressed their willingness to take
an additional third dose if necessary. The gender and
job distribution of these participants are presented in
Table 2.

The vast majority of healthcare providersincluded in
this survey (67%) stated that the pain at the injection
site was the major complaint following the first dose
of COVID-19 vaccination. Muscle pain, headache
and fever were also remarkably experienced with
percentages of 37.5% and 36% and 30% respectively.
Diarrheaandallergy were theleastreported symptoms
following the first dose of the vaccine, being reported
by less than 2% of the participants. The profile of
adverse effects has not changed following the second
dose of the COVID-19 vaccination with pain at the
injection site coming first in 57% of the participants,
followed by headache in 29% and muscle pain in 28%
of the participants. Feeling of being sick and nausea
both occurred in less than 1% of the healthcare
providers following the second dose. The analysis of
the data revealed a significant correlation between
COVID-19 vaccination and 11 of the symptoms
following the first and second doses of the vaccine.

Table 2. Gender and job distribution of the second dose participants

Variables (N = 678) Frequency n (%)
Gender

Male 400 (59.0)
Female 278 (41.0)
Job

Pharmacist 239 (35.3)
Physician 90 (13.3)
Dentist 55(8.1)
Laboratory team 42 (6.2)
Medical assistant 73(10.8)
Nurse 119 (17.6)
Radiology team 10(1.5)
Others 50(7.4)
Willing to take the 3" dose of vaccine

Yes 514 (75.8)
No 164 (24.2)
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The frequency of the symptoms and the associations
are presented in Table 3.

The symptoms started within 24 hours of the first
dose in 455 (63.9%) participants, while the symptoms
took two days to appear in 99 (13.9%) participants. One
hundred and twenty participating healthcare providers
acknowledged they had no symptoms at all following
the first dose. When asked about the duration of the
symptoms following the first dose, 201 (28.2%) partici-
pants reported that symptoms lasted for two days and
for one day only in 199 (27.9%) participants. The symp-
toms associated with the first dose lasted for three days
in 107 (15%) participants. The number of participants
reporting no side effects increased to 197 (29.1%) fol-
lowing the second dose. For those who developed
symptoms, this occurred after one day in 365 (53.8%)
participants and after two days in 81 (11.9%) partici-

pants. Only 19 healthcare providers (2.8%) developed
symptoms three days after the second dose. The symp-
toms following the second dose lasted for one day in
181 (26.7%) participants and two days in 158 (23.3%)
participants. Second-dose symptoms disappeared on
the same day in 200 (29.5%) participants. On the other
hand, table 4 shows that gender had a significant effect
on the frequency of symptoms following vaccination in
seven of the studied symptoms.

Whereas statistically significant associations were
observed for almost half of the side effects reported
by the participants following the first dose of different
brands of COVID-19 vaccine (Table 5).

Interestingly, significant associations were found
between willingness to take the third dose of vac-
cine in terms of gender, job, and dealing directly with
COVID-19 patients, as shown in Table 6.

Table 3. Frequency and percentages of the symptoms following first and second doses of the vaccines and the associations between

them
Clinical Symptoms 1% dose 2™ dose X2 P-value
n (%) n (%)
Pain at the site of injection Leos g;j g;;i ggz gi;;; 251.117 <0.001%
Tenderness Leos ;;g E;?g; ;(7)2 E;gg 218414 <0.001%
Redness Le: oot 835;) 6‘3‘2 Eg;é) 192.842 <0.0015
Pruritus at the site injection Leos 690 8;23) 6;2 838)7) 177.233 <0.001%
Headache Ileos ig; EZ?;; lgg gg:g; 150.508 <0.0015
High temperature Leos i;g 883; ;?2 ggg 172.420 <0.0015
o | e | mm | e | <o
B mEe | Ee | e | o
Feeling of being sick Yes 124 (17.4) 5(0.7) B 0.210*
No 588 (82.6) 673 (99.3)
Loss of taste or smell \’:Ie;s i g;)g) 67008((1 80937)) 4684 0.030°
Nausea Le; cot 8 ; )3) 6762(?9'3)' . 23494 <0.0015
e No o000 | smore | 5 o.020f
cou No s6r0an | serorn 0340 0557
ey No e | o 2895 0089
ey No e | asosen 1905 0168
Other No wooed | 501039 0048 0826

§ indicates a significant result, * Fisher’s exact test
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Discussion

Many types of vaccines have been developed during
the past two years to eradicate COVID-19, saving
millions of people’s lives annually. An effective and
safe vaccine without severe side effects remains the
option to be widely used in people to prevent the
spread of the virus?®®. Knowledge of what happens
after vaccination is still limited among the general
population. Describing what to expect after the first
and second doses of vaccination will improve public
education about coronavirus vaccines and help to
lower apprehension about vaccination3’-32,

Vaccines may cause side effects, but in most cases,
their effects are minor and will disappear within a few
days®¥. A flu vaccination, for example, may lead to sore-
ness, redness, pain, swelling, fever, muscle aches, joint
pain, chills, and headaches®*¥. There are also possible

side effects associated with Hepatitis A vaccination, in-
cluding soreness, redness, fever, headache, fatigue, and
loss of appetite®”. Vaccinations against polio, hepatitis
B, or Hib (Haemophilus influenza type B) can lead to sore
spots accompanied by redness, swelling, and pain33.

In our study, Google Forms tools were used to cre-
ate an online survey. From 733 complete responses
obtained from the participating healthcare providers,
712 were vaccinated, and only 21 participants were
not vaccinated and excluded from the study. This in-
dicated that the healthcare providers were more con-
cerned about their health and feared another attack of
COVID-19 infection. In this study, it was demonstrated
that the most common short-term COVID-19 post-vac-
cination side effects were pain at the site of injection,
tenderness, redness, pruritus at the site of injection,
headache, high temperature, and muscle and joint
pain. As shown in Table.3, we observed that the per-

Table 4. Association between gender and symptoms development after COVID-19 vaccination

Clinical Symptoms Gender X2 P-value
Male Female

Pain at the site of injection Lis((::gf)) fg; 26287 21.236 <0.0015
Tenderness LZS ((::; ;;) 35634 28114 23.640 <0.001%
Redness Ltzs ((:: :66;) 31998 22678 5.303 0.0215
Pruritus at the site injection Iﬁ:((:: 6292())) 41007 21823 1.099 0.294
Headache I‘e;((::js;) ;‘6‘29; 122 0.102 0.749
High temperature I‘eos ((:: 391 66)) ;gg :gg 8.879 0.0035
Muscle pain I‘e;((::jf;) ;z :23 7.032 0.008¢
Joint pain LG;S ((: :51 5602)) 37389 28141 8.382 0.003°¢
Feeling of being sick L‘f((::gég) 35634 27214 14717 <0.001%
Loss of taste or smell \’\(E)S ((::;:;) 439 22738 0.023 0.880
Nausea Leoﬁ ((:: 638661) 41007 21769 3.677 0.055
Diarrhea Lis((::;:;) 4?1 2;8 0.401 0.527
Cough Lis ((: N 22;) 32970 21787 0.002 0904
Lethargy L?((:: :711)) 31998 22723 2172 0.141
Other I‘is ((::628% 41025 21 841 1224 0.269

§ indicates a significant result
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Table 5. Association between the brand of the vaccine and the symptoms after vaccination

Clinical Symptoms Brand
- - P-value*
Pfizer Sinopharm AstraZeneca Sputnik V
!Da-m atsite of Yes (n = 478) 352 69 56 1 <0.0015
injection No (n =234) 120 79 33 2
Yes (n=134) 103 19 12 0 s
Tenderness No (n = 578) 369 129 77 3 0.038
Yes n = 46) 38 4 3 1 s
Redness No (n = 666) 434 144 86 2 0.017
Pruritus at the Yes (n =22) 14 4 4 0 0.708
site injection No (n = 690) 458 144 85 3 )
Yes (n =257) 183 33 40 1 s
Headache No (n = 455) 289 115 49 2 <0.001
High Yes (n=216) 159 19 37 1 <0.001°
temperature No (n =496) 313 129 52 2
Muscle pain Yes (n =267) 186 37 43 1 s
No (n = 445) 286 11 46 2 <0.001
Joint pain Yes (n=162) 115 22 24 1 s
No (n =550) 357 126 65 2 0.044
;ecil'”g ofbeing | voq (n = 124 84 16 23 1 0.016°
No (n =588) 388 132 66 2 :
;‘]’:;I"f taste or | ves (n = 15) 9 2 3 1 0.056
No (n =697) 463 146 86 2 ’
Yes (n = 26) 17 5 4 0
Nausea No (n = 686) 455 143 85 3 0.919
Diarrhea Yes (n=13) 12 1 0 0 0.270
No (n =699) 460 147 89 3 ’
Cough Yes (n =45) 29 7 9 0 0398
No (n =667) 443 141 80 3 ’
Allergy Yes (n=9) 7 2 0 0 0.777
No (n =703) 465 146 89 3
Lethargy Yes (n=41) 28 6 7 0 0535
No (n=671) 444 142 82 3 ’
Yes (n =26) 14 8 4 0
Other No (n = 686) 458 140 85 3 0.372

$ indicates significant result, * Fisher’s exact test

Table 6. Association between gender, job, and contact level of the healthcare providers with patients willing to take the third dose of
the vaccine

Variables Willingness for the 3" dose
X2 P-value
Yes No
Male (n =400) 323 77
Gender Female (n = 278) 191 87 12.327 <0.001%
Pharmacist (n = 239) 174 65
Physician (n =90) 84 6
Dentist (n = 55) 44 11
Laboratory team (n = 42) 35 7
Occupation Medical assistant (n = 73) 51 22
Nurse (n=119) 89 30 26.546 <0.0015
Radiology team (n = 10) 7 3
Others (n =50) 30 20
Direct contact
with COVID-19 | Yes (n =433) 349 84 s
patients No (n = 245) 165 80 14.274 <0.001

$ indicates significant result
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centage of most of these post-vaccination side effects
was significantly higher after the first dose of these
COVID-19 vaccines (Pfizer, Sinopharm, and AstraZen-
eca) than after the second dose. Sputnik vaccine was
included in order to determine its ratio among vacci-
nated healthcare workers. Thus, this study was unable
to identify Sputnik vaccine side effects in detail.

According to the participants, most of them suffered
from post-vaccine side effects, which indicated that
their immune systems did what they were supposed
to do*®. Following the first dose of the vaccine, 67% of
them experienced pain at the injection site, followed
by muscle pain (37.5%), headache (36%), and fever
(30%). These results are comparable to those shown
in recently published studies®**". Interestingly, most
of the study participants reported more post-vaccine
side effects (ex: pain at the injection site, tenderness,
redness, pruritus, headaches, high-temperature mus-
cle, and joint pain) after the first dose of the main three
types of vaccines than after the second dose. Further-
more, the post-vaccination side effects (loss of taste,
smell, diarrhoea, and/or allergy) were more common
after the second dose than after the first, as shown in
Table 3, which is consistent with the findings of a pre-
vious study*?.

The results of this study showed that symptoms start-
ed after one day of the first dose in 455 participants
(63.9%). These results agree with previous research
showing that most post-vaccine side effects begin
during the first 24 h following vaccination*. Moreover,
following the first dose of the three different types of
COVID-19 vaccine, the symptoms lasted for one day in
199 participants (27%), two days in 201 participants
(28%), and three days in 107 participants (15%). The
symptoms following the second dose lasted for one
day in 181 participants (26.7%) and for two days in 158
participants (23.3%). Second-dose symptoms disap-
peared on the same day in 200 participants (29.5%).
The study conducted by Menni C. et al. reported that
most post-vaccine side effects persist for one, two, and
three days after the first and second doses of different
COVID-19 vaccines®.

Interestingly, Table 4 shows that gender affected the
frequency of symptoms following vaccination in seven
of the symptoms studied. Women, for example, had
a higher incidence of headaches, fever, muscle pain,
joint pain, malaise, tenderness and redness at the injec-
tion site. On the other hand, males were only more sen-
sitive to pain at the vaccination site. A previous study
discovered that women experienced more side effects
than men, which may have contributed to men having
higher testosterone levels*. Each vaccine’s nature and
mechanism of action were linked to the severity and
number of post-vaccine side effects®.

Furthermore, regarding the type of post-vaccination
side effects, the studied COVID-19 vaccines showed
a similar range of side effects such as headache, fever,
muscle pain, joint pain, malaise, tenderness, redness, as
well as pain at the site of vaccination. However, on the

one hand, the Pfizer vaccine showed a higherincidence
of pain and tenderness at the site of injection, and fe-
ver in comparison to AstraZeneca and Sinopharm, re-
spectively. On the other hand, the Sinopharm vaccine
was associated with a higher occurrence of headaches,
muscle pain, joint pain, and malaise compared to the
Pfizer and AstraZeneca vaccines, respectively, as shown
in Table 5. Hence, the AstraZeneca vaccine was associ-
ated with the least occurrence of side effects. This find-
ing is consistent with the conclusions of an observa-
tional study conducted in the UAE*Y,

Finally, the willingness to take the third dose of the
vaccine among the healthcare providers in this study
was significantly high, 72.19%, as shown in Table 6. The
healthcare workers were more careful about being vac-
cinated due to the nature of their work and their usual
exposure to COVID-19 patients to protect themselves
from the risk of infection®.
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