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Background: Communities around the world have expressed concern about the safety and side
effects of SARS-CoV-2 vaccines. The adverse effects of the Covid-19 vaccines played a critical role
in public trust in the vaccines. The current study aimed to provide evidence on the side effects of the
BNT163b2 mRNA COVID-19 vaccine (Pfizer-BioNTech®); ChAdOx1 nCoV-19 vaccine
(AstraZeneca®); BBIBP-CorVvaccine (Sinopharm®) COVID-19 vaccines.

Material and Methods: A cross-sectional study design was performed from April 26th, 2021, to
June 3rd, 2021. Convenience sampling was used to select respondents; face validity was performed
to the mandatory multiple-choice items questionnaire to cover the respondent’s demographic
characteristics, coronavirus-19 related anamneses, and the side effect duration of coronavirus-19
vaccines, the data were analyzed by using descriptive statistics.

Results: The 588 participants enrolled in the current study. ChAdOx1 nCoV-19 vaccine received
49.7%, followed by BNT163b2 mRNA COVID-19 vaccine and BBIBP-CorV (39.5% and 10.9%).
The most common complaint was headache (61.2%), followed by vaccine injection site discomfort
(58.8%), fatigue (49.7%), fever (48.3%), muscle discomfort (42.9%), and approximately (10.5%
and 10.2%) had injection site swelling and nausea, respectively. Most of those surveyed had post-
vaccine symptoms for one to two days (25.2%), (41%), and only a small percentage (3.7%)
experienced them for over one month. ChAdOx1 nCoV-19 vaccine handled 53% of the side effects,
followed by BNT163b2 mRNA COVID-19 vaccine (42%) and BBIBP-CorV vaccines (5%).
Conclusion: Prevalence of various local and systemic vaccines side effects, such as headache,
fever, and pain at the injection site, was observed. Almost all participants had mild symptoms and
were well-tolerated .AstraZeneca® vaccine has the most side effects, followed by the Pfizer®
vaccine, and the Sinopharm® vaccine has the least. More independent studies on vaccination safety

and public awareness are critical to improving public trust in vaccines.

Keywords: COVID-19; Vaccines; Side effects; Prevalence; Cross-sectional design.
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INTRODUCTION

Millions of people around the world were infected by the Coronavirus Disease-2019 (COVID-19)
within three months, until World Health Organization declared it as a pandemic on March 11, 2020
[1]. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a coronavirus that belongs
to the Coronaviridae family's Sarbecovirus subgenus, and a non-segmented positive-sense
Ribonucleic acid (RNA) virus encompasses it [2]. Older individuals are at an increased risk of being
infected with the SARS-CoV-2 [3]. Most vaccine options target the spike (S) protein. It is the
principal target of neutralizing antibodies. It helps to neutralize antibodies to prevent the
Angiotensin Converting Enzyme-2 (ACE2) receptor binding motif (RBM) from engaging with the
host cell [4, 5]. The vaccine development for COVID-19 prevention has grown into a struggle
between viruses and humans, which has made it more complicated, along with the discovery of
other related strains. Many platforms are attempting to grow, with Deoxyribonucleic acid (DNA)
and RNA-based platform showing the most promise [6]. Several countries have entered the vaccine
development battle, hastening the clinical trial phase and attempting to produce an efficient and safe
vaccine against COVID-19 [7]. The COVID-19 vaccines have been studied in large, randomized-
controlled studies with people of all ages, genders, nationalities, and individuals with known
medical disorders. Across all demographics, the vaccines have shown a high level of effectiveness
and are safe and efficacious in patients with various underlying diseases [8]. According to a recent
national study [9], the side effects of the COVID-19 vaccine were the most common reason for
vaccine hesitancy among the population in the United Kingdom (U.K.). This finding was confirmed
in the context of COVID-19 vaccinations, as fear of side effects has been cited as the primary
reason for healthcare workers and students in Poland refusing to accept the Covid-19 vaccine [10,
11]. Vaccines are not completely free of side effects or complications [26], headache, nausea, pain,
redness, and swelling are early adverse effects of vaccines that must be expected when taking

vaccines [27]. Furthermore, conditions like blood clotting were suggested to be caused by the
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administration of COVID-19 vaccines from Pfizer, Moderna, and AstraZeneca. [28,29].The present
study aimed to determine the prevalence of side effects of the COVID-19 vaccine among vaccinated

people in the Kurdistan Region, Iraq.

MATERIALS AND METHODS
Study design
The study was conducted using a cross-sectional design from April 26th to June 3rd, 2021, in the

Kurdistan region, Iraq.

Samples and sampling

An Internet-based study in the Kurdistan region of Iraq recruited to enroll a sample size of 588
people from people who had been vaccinated with one of the following vaccines: BBIBP-CorV,
ChAdOx1 nCoV-19 vaccine, and BNT163b2 mRNA COVID-19 vaccines. However, illiterate and
old age individuals were interviewed directly by authors to increase the sample representation. The
individuals were invited by using invitation links in Viber™, Facebook™, and WhatsApp™ groups
by using a non-random convenience sampling method. A Google™ form document was utilized to
host and deliver the questions to responders. The inclusion criteria were participants who received
one of the three mentioned COVID-19 vaccines and either received the first or second dose of the

vaccine.

Instruments of the study

The self-administered questionnaire of the present study, composed of nine mandatory multiple-
choice items, has been adapted from previous studies and World Health Organization data [12, 13].
The questionnaire was divided into four parts: the first part included demographic data, including

gender, age, and profession; the second part dealt with COVID-19 history, including COVID-19
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previous infection, type and dose of COVID-9 vaccines, and medical history like having any
chronic disease; the third part included the side effects and side effect duration of COVID-19

vaccines.

Ethics

The present study was carried out in accordance with the Helsinki Declaration”. Study approval was
obtained by written authorization of the Ethics Committee of the College of Nursing at Duhok
University. The approval is without a serial number and verbal informed consent has been obtained

from each participant before participation in the current study.

Statistical analysis
The descriptive statistics were performed to determine the study variables; age, gender, occupation,
and the data that related to the COVID-19 vaccine. The current study used SPSS version 23 for the

descriptive statistics.

RESULTS

588 participants in the study. Nearly two-thirds of participants were males (64.3%); their mean age
was 41.5 years and ranged between 18 and 65 years. Most of the participants were healthcare
workers (31.3%), government employees (25.2%), jobless (19), students (18), and self-employed
(6.5%), as shown in Table 1.

According to some questions stated in Table 2, nearly half (46.3%) of the participants did not infect
before taking the vaccine. About (40.8%) reported that they were infected with COVID-19
previously. Compared with a tiny percentage (12.9%) having the vaccine without knowing whether

they were infected with the COVID-19 virus or not.
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Demographic items No. %
Gender
Male 378 64.3
Female 210 35.7
Age
18-25 138 23.5
26-33 156 26.5
34-41 130 22.1
42-49 78 133
50-57 48 8.2
58-64 30 5.1
65+ 8 1.4
Occupation
Healthcare workers 184 313
Government Employee 148 25.2
Students 106 18
Self-employee 38 6.5
Jobless 112 19
Total 588 100

Table 1. Demographic Characteristics of study participants

Anamnesis

Previous COVID-19 infection No. %
Yes 240 40.8
No 272 46.3
I do not know 76 12.9
Chronic diseases

Yes 130 22.1
No 458 77.9
Types of COVID-19 vaccines

BNT163b2 mRNA COVID-19 232 39.5
vaccine

ChAdOx1 nCoV-19 vaccine 292 49.7
BBIBP-CorV 64 10.9
No. of Doses

1 dose 466 79.3
2 doses 122 20.7
Total 588 100%

Table 2. COVID-19 vaccines related anamnesis
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Regarding chronic diseases among the participants who had the COVID-19 vaccine, over three-
quarters (77.9%) had no chronic diseases. The most common types of vaccines received by the
participants were ChAdOx1 nCoV-19 vaccine (49.7%), followed by BNT163b2 mRNA COVID-19
vaccine and BBIBP-CorV (39.5% and 10.9%). Regarding the number of vaccine doses gained, over
three-quarters (79.3%) of participants had a single dose of vaccine at the time of the study.

Regarding the response of the participants toward COVID-19 side effects, they reported having at
least one side effect after the COVID-19 vaccine job. The most common side effects among the
study population (61.2%) were headaches, followed by vaccine injection site pain (58.8%), fatigue
(49.7%), fever (48.3%), muscle pain (42.9%), and nearly the same percentage (10.5% and 10.2%)
complained of injection site swelling and nausea, respectively. Rarely (0.3% and 0.7%) reported

mouth ulcers and tonsillitis, side effects of the vaccine, as noted in Table 3.

Side effects No. %
Headache 360 61.2
Fever 284 48.3
Injection site pain 346 58.8
Nausea 60 10.2
Epigastric Pain 42 7.1
Chills 98 16.7
Joint pain 154 26.2
Muscles pain 252 429
Fatigue 292 49.7
Injecting site swelling 62 10.5
Rash 10 1.7
Backache 108 18.4
Tonsillitis 4 0.7
Mouth Ulcers 2 0.3
None of the above 58 9.9
Total 588 100%

Table 3. Prevalence of COVID-19 vaccine side effects among study participants
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Table 4 shows that, for the duration of the occurrence of side effects, the vast majority (41.5%) of
the participants had post-vaccination side effects for about two days, while 25.2% had them for one
day, and 10.9% of the individuals complained about side effects for three days. 3.7% of them had a

longer duration of side effects for over one month.

Duration No. %
1 day 148 25.2
2 days 244 41.5
3 days 64 10.9
4 days 24 4.1
5 days 10 1.7
6 days 2 0.3
1 week 8 1.4
More than 1 week 2 0.3
More than 1 Month 22 3.7
No side effects duration 64 10.9
Total 588 100.0

Table 4. The duration of side effects of COVID-19 vaccines

Regarding side effect prevalence with different age groups, symptoms were more common among
the younger age groups ranging from 18 to 57 years old. Symptoms were much less severe in older
age groups (58—64), with no noticeable side effects observed in participants older than 60 years old.
Headache was more common in the age group 34-41 years old (14.2%); injection site pain was
more common in the age group 26-33 years old (16.6%); fatigue was more common in the age
group 34-41 years old (13.2%) as in Table 5.

Concerning the occurrence of side effects among BNT163b2 mRNA COVID-19 vaccine, ChAdOx1
nCoV-19 vaccine, and BBIBP-CorV vaccines, the vast majority (53%) of the side effects were
because of ChAdOx1 nCoV-19 vaccine, followed by BNT163b2 mRNA COVID-19 vaccine (42%),

BBIBP-CorV vaccines (5%) were safer than BNT163b2 mRNA COVID-19 vaccine and ChAdOx1
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nCoV-19 vaccine vaccines in that almost all side effects occurred among vaccinated individuals.

Side effects Age
18-25 26-33 34-41 42-49 50-57 58-64 65+

Headache 84 (12.2%) | 76 (12.9%) | 84 (14.2%) | 56 (9.5%) | 40 (6.8%) | 18 3%) | 2 (0.3%)
Injecting site pain 64 (10.8%) | 98 (16.6%) | 88 (14.9%) | 54 (9.1%) | 26 (4.4%) | 10(1.7%)| 6 (1%)
Fever 66 (11.2%) | 70 (11.9%) | 66 (11.2%) | 44 (7.4%) | 32 (5.4%) | 4 (0.6%) | 2 (0.3%)
Nausea 203.4%) | 122%) | 10(1.7%) | 8(13%) | 8(13%) | 2(03%) | 0(0%)
Epigastric pain 14(23%) | 10(1.7%) | 6(1%) | 2(03%) @ 8(13%)  2(03%) | 0(0%)
Chills 22(37%) | 30(5.1%) | 26(44%) @ 12(2%) | 6(1%) | 2(03%) | 0(0%)
Fatigue 58 (9.8%) | 68 (11.5%) | 78 (13.2%) | 46 (7.8%) | 32 (5.4%) | 6(1%) | 4 (0.6%)
Rash 6(0.6%) | 4(0.6%) | 0(0%) 0 (0%) 000%) | 0(0%) | 0(0%)
Joint pain 28 (4.7%) | 42(T1%) | 34(5.7%) | 28 (4.7%) | 14(23%) | 6(1%) | 2(0.3%)
Muscle pain 34(5.7%) | 58(9.8%) | 72 (12.2%) | 54 (9.1%) | 28 (4.7%) | 4 (0.6%) | 2 (0.3%)
Injection site swelling | 14 (2.3%) | 20 (3.4%) | 10(1.7%) | 12Q2%) | 2(03%) | 2(03%) | 4(0.6%)
Backache 20 (3.4%) | 36(6.1%) = 24(4%) | 16(2.7%) | 10(1.7%) | 0(0%) | 2 (0.3%)
Tonsillitis 4(0.6%) | 0(0%) 0 (0%) 0 (0%) 00%) | 0(0%) | 0(0%)
Mouth Ulcers 2003%) | 0(0%) | 2(03%) | 0(0%) 00%) | 0(0%) | 0(0%)
None of the above 18(3%) | 14(23%) | 14(23%) | 2(03%) @ 8(13%) | 2(03%) | 0(0%)
Total 436(74.1%) | 524(89.1%) | 500(85%) | 332(56.4%) | 206 (35%) | 56(9.5%) 24 (4%)

Table 5. Prevalence of the side effects of COVID-19 vaccines among age groups

Some side effects such as nausea, epigastric pain, chills, injection site swelling, backaches,
tonsillitis, and mouth ulcers have not occurred at all. Only a few participants (43.7%, 28.1%,
21.9%, and 18.7%, respectively) experienced injection site pain, fatigue, headache, and fever after
receiving the BBIBP-CorV vaccine.

Most of the symptoms were observable in those who received the ChAdOx1 nCoV-19 vaccine and
BNT163b2 mRNA COVID-19 vaccine vaccines, although symptoms were more common in
individuals vaccinated with ChAdOx1 nCoV-19 vaccine. Common side effects between BNT163b2

mRNA COVID-19 vaccine and ChAdOx1 nCoV-19 vaccine were headache (69 % versus 63.7 %),
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injection site pain (56.8 % versus 63.6 %), fever (42.2 % versus 59.5 %), fatigue (56.8 % versus

48.6%), and muscle pain (44.8 versus 47.9 %) as shown in Table 6.

Types of COVID-19 Vaccines

Side effects BNT163b2 ChAAOXT | poon oo

mRNA QOVID- nCoV-19 vaccine (%)

19 vaccine (%) (%)
Headache 160 (69%) 186 (63.7%) 14 (21.9%)
Injecting site pain 132 (56.8%) 186 (63.6%) 28 (43.7%)
Fever 98 (42.2%) 174 (59.5%) 12 (18.7%)
Nausea 34 (14.6%) 26 (8.9%) 0 (0%)
Epigastric pain 24 (10.3%) 18 (6.1%) 0 (0%)
Chills 20 (8.6%) 78 (26.7%) 0 (0%)
Fatigue 132 (56.8%) 142 (48.6%) 18 (28.1%)
Rash 2 (0.8%) 4(1.3%) 4(6.2%)
Joint pain 58 (25%) 94 (32.1%) 2 (3.1%)
Muscle pain 104 (44.8%) 140 (47.9%) 8 (12.5%)
Injection site swelling 2 (0.8%) 40 (13.6%) 0 (0%)
Backache 4(1.7%) 68 (23.2%) 0 (0%)
Tonsillitis 4 (1.7%) 0 (0%) 0 (0%)
Mouth Ulcers 0 (0%) 2 (0.6%) 0 (0%)
None of the above 24 (10.3%) 20 (6.8%) 14 (21.8%)
Total 774 (42%) 1158 (53%) 86 (5%)

Table 6. Occurrence of side effects between vaccines

DISCUSSION

During the pandemic of COVID-19, the World Health Organization recommended that all nations
strive to maintain population immunization. Although legislation and policies in this region are
different, they still emphasize people at risk of coronavirus disease, such as healthcare workers, the
elderly, and patients with chronic conditions [14]. Thus, the results of the current study showed that

most of the participants (31.3%) were healthcare workers (males 64.3%), and most of them (46.3%)
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did not affect COVID-19. A similar study was conducted in India, which stated that, according to
government regulations, the vaccine was initially administered to healthcare personnel in both
government and private hospitals throughout India [15]. Correspondingly, in the US, priority is
given mainly to all healthcare workers, then individuals who have an underlying condition, and
after that to all essential service workers and older adults [16].

Because of the speed of COVID-19 vaccine manufacturing, concerns among the public have
emerged about the safety of these new vaccines. No serious safety problems were reported [17].
Overall, COVID-19 vaccines are safe and will protect the community from developing severe
COVID-19 disease and dying from COVID-19. BNT163b2 mRNA COVID-19 vaccine is an
mRNA-based vaccine, ChAdOx1 nCoV-19 vaccine is an Adenovirus vaccine, and BBIBP-CorV is a
vaccine [18]. According to the research, COVID-19 vaccination adverse effects are characterized as
either local or systemic reactions, with severity ranging from mild to moderate [19]. The mRNA-
based vaccines such as BNT163b2 mRNA COVID-19 vaccine have the highest level of side effects
reported, except for diarrhea and arthralgia [20]. Since some of the vaccinated individuals in the
current study received the mRNA-based vaccines, they were not free from side effects. No serious
events associated with the COVID-19 vaccines, such as vaccine-induced immune thrombotic
thrombocytopenia reported. However, most of the side effects were common and non-life-
threatening. The side effects were systematic and local. The systemic reactions were headache
(61.2%), fatigue (49.7%), fever (48.3%), muscle pain (42.9%), joint pain (26.2%), backache
(18.4%), chills (16.7%), nausea (10.2%), epigastric pain (7.1%), and rash (1.7%), whereas the local
reactions were injection site pain and injection site swelling (50.8%) and (10.5%), respectively. The
rarest side effects were tonsillitis (0.7%) and mouth ulcers (0.3%). These findings are in line with
those reported in the literature and reported by the Food and Drug Administration (FDA), which
are: injection site pain, fatigue, headache, fever, chills, muscle pain, and joint pain are common side

effects of COVID-19 vaccines [21, 15]. Similar findings were observed in the Czech Republic
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where the most common side effects among vaccinated individuals were injection site pain, fatigue,
headache, muscle pain, and feeling unwell [12]. Also, a retrospective cross-sectional study was
conducted among Saudi residents to study the side effects of the BNT163b2 mRNA COVID-19
vaccine. The study found that the most common symptoms were injection site pain, fever,
headaches, flu-like symptoms, and tiredness. Less common side effects were tachycardia,
generalized body aches, shortness of breath, joint pain, chills, and drowsiness. Rare side effects
were tenderness, lymph node swelling, and Bell’s palsy [22]. In contrast to our study, in a
systematic review study, the most common side effects were arthralgia (20). Mild to moderate side
effects are experienced by vaccinated individuals. They are signs that the immune system of the
body is responding to the vaccine and building protection against the COVID-19 virus (23/24).
Also, in the present study, we found that the duration of post-vaccination side effects varied among
participants. The majority (41.5%) were complaining about the side effects for two days, whereas
25.2% had side effects for one day, and 10% for three days. Only 3.7% had long-duration side
effects for over one month. These findings follow the current studies which state that most of the
side effects occur within the next 3 days after vaccination [15]. Also, similar findings were reported
by Riad et al., [12]. They found that the duration of general side effects following the vaccine was
mainly one day (45.1%) or three days (35.8%), and only 1.4% of them had lasted over a month.

Also, it is important to highlight that the prevalence of side effects was higher among younger
individuals (> 49 years old) and almost no noticeable side effects occurred among older participants
(60 years old). These findings are consistent with those published by the FDA, which found that
injection site pain, weariness, headache, and muscle soreness were more common in the 55-year-old
group than in the > 55-year-old group [21, 15]. Also, the same findings reported among the Czech
Republic and Saudi residents, respectively [12], reported that younger adults 43 years old were
more frequently affected by side effects, and [22] concluded that the frequency of side effects was

higher in individuals younger than 60 years of age, except for injection site pain, which was more
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frequent among those 60 years old.

Concerning the comparison of the occurrence of side effects between BNT163b2 mRNA COVID-
19 vaccine, ChAdOx1 nCoV-19 vaccine, and BBIBP-CorV vaccines, the findings of the present
study revealed that there were substantial variations between these vaccines in the presence of side
effects. The majority (53%) of side effects were because of ChAdOx1 nCoV-19 vaccine, followed
by BNT163b2 mRNA COVID-19 vaccine (42%) except for headache, nausea, epigastric pain,
fatigue, and tonsillitis which were more sever in BNT163b2 mRNA COVID-19 vaccine than
ChAdOx1 nCoV-19 vaccine. The current study found BBIBP-CorV vaccine was safer than
BNT163b2 mRNA COVID-19 vaccine and ChAdOx1 nCoV-19 vaccine vaccines in all side effects
that occurred among vaccinated individuals. This finding is supported by a systematic review and
meta-analysis of randomized control trials (RCTs), which revealed that those who received mRNA-
based vaccines had higher rates of side effects in reactogenicity [20]. The same findings were
documented in Jordan. 2213 individuals received BBIBP-CorV, ChAdOx1 nCoV-19 vaccine,
BNT163b2 mRNA COVID-19 vaccine, and other vaccines. They found that those who received the
ChAdOx1 nCoV-19 vaccine reported the most abundant post-vaccination symptoms, while most of
those who received the BBIBP-CorV vaccine were free from symptoms [23]. Another study was
conducted to assess the symptoms following the COVID-19 vaccine among residents in India. 5396
people responded to the survey. The findings revealed that the frequency of experiencing symptoms
following the BBIBP-CorV vaccine was less (24.4%) compared to BNT163b2 mRNA COVID-19
vaccine 70.7% [25]. As seen, the BBIBP-CorV vaccine has few side effects compared to other

vaccines.

CONCLUSIONS
The most common side effect of the BNT163b2 mRNA COVID-19 vaccine, ChAdOx1 nCoV-19

vaccine, and BBIBP-CorV among the vaccinated population of the current study was headaches,
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injection site pain, injecting site swelling, fatigue, fever, muscle pain, joint pain, backache, chills,
nausea, epigastric pain, and rash. These side effects were consistent with the data reported in the
literature. Most of these side effects were mild, and no serious incidents were documented.
Symptoms were more common in younger people. Although data reported in the literature showed
that mRNA-based vaccines such as BNT163b2 mRNA COVID-19 vaccine had higher side eftfects,
However, the current study found that the ChAdOx1 nCoV-19 vaccine, which is an adenovirus-
based vaccine, had more side effects than other vaccines, and the BBIBP-CorV vaccine had the
lowest side effects compared to the ChAdOx1 nCoV-19 vaccine and BNT163b2 mRNA COVID-19

vaccine vaccines.

Limitations

The limitation of the current study is that it was difficult to measure the severity of the side effects
because the study is a survey-based technique. Thus some side effects needed to be measured by
using instruments or tools, for instance, measuring body temperature by the thermometer to know
the severity of fever, and using a pain scale to measure headache, joint pain, and muscle pain. Also
it is prone to selective bias as it is internet based study, not everyone has equal chance to be
included in the study. Further studies needs to be done with more representative samples concerning

COVID-19 intention.
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The questionnaire

(COVID-19 Vaccines Side Effects Among Iraqi people In Kurdistan Region)

Dears the aim of this survey is to determine the (Prevalence of Covid-19 Vaccines side effects).
We are grateful for filling in this survey from you and your family who got vaccinated. I would
like to assure you that your answers will remain confidential and your personal details are not

required. Also, your answers will be on online systems only.

1. Age

18 25
26 33
34 41
42 49
50 57
57 64

65 and more D

gooooa

2. Gender

Male D
FemaleD

3. Occupation

Health care workers D
Employee Government D

Student D
o 1]

wn Job
1]

Jobless

4. Do you have any chronic disease?

Yes D
No D
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5.

7.

8. Select the vaccine side effects that occurred with you

Did you infected with Covid-19 before?

Yes D
No 1
1]

I don't know

Which Covid-19 Vaccine you took it?

Sinopharm D
Astrazenea D
Pfizer D

How many Doses you got it?

1 dose D
2 doses D

Headache

Vaccine injection site pain
Fever

Nausea

Epigastric pain

Chills

Joint pain

Muscles pain

Fatigue

Injection site swelling
Allergy

Backache

Tonalities

Mouth Ulcers

Jooboboooooooon

No one
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9. Duration of side effects of Covid-19 Vaccines

1 day

2 days
3 days
4 days
5 days

Joooo

6 days

1 week D

More than 1 week D
More than 1 month D

No duration D
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