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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic, caused by the severe acute respiratory syndrome coro-
navirus 2, is a major international crisis. Although vaccination is the only hope to end this pandemic, adverse effects attrib-
utable to vaccines are still being reported. Active surveillance is critical for generating near-real-time, high-quality evidence for
potential safety hazards, allowing us to respond quickly to vaccination

Purpose: To investigate the prevalence of side effects following COVID-19 vaccination with Oxford—-AstraZeneca among
adults in northwestern Riyadh Province, Saudi Arabia.

Methods: This is a cross-sectional and community-based study performed among individuals who had received any type of
COVID-19 vaccination. A convenience sampling method was used to collect data using an online survey.

Results: A total of 222 individuals responded to the survey, and the majority frequently reported both localized and systemic
side effects after vaccination. The most reported side effects include pain at the site of injection, myalgia, headache, and fever.
Some demographic factors were significantly associated with the reported post-vaccination side effects.

Conclusion: The most prevalent side effects experienced by individuals after receiving the COVID-19 vaccine were deter-
mined in this study. Prior to the administration of a vaccination, counseling programs should be established to help people
understand and deal with the possible side effects, with a special focus on demographic differences.
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health problems and negative alterations in healthy behaviors
(Hernandez et al., 2021). In general, vaccinations are known
to prevent infections from spreading and decrease the inci-
dence of various infectious diseases (Kwok et al., 2021).
Therefore, it is the only hope to end the COVID-19 pandemic
(Casas & Mena, 2021). The development of COVID-19

Introduction

The COVID-19 pandemic, caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), is a major interna-
tional crisis (Azarpazhooh et al., 2020; Cai et al., 2021). In
December 2019, the novel coronavirus disease 2019
(COVID-19) emerged in Wuhan, China (Fernandez et al.,
2021; Li et al., 2020). Since its first report, COVID-19 has

spread  rapidly across 216 countries and territories 'Department of Nursing, College of Applied Medical Sciences, Shaqra

(Alghamdi, 2021). At the end of January 2020, the World
Health Organization (WHO) announced COVID-19 as a
public health emergency of global concern, and on
February 11, 2020, the WHO declared COVID-19 a pan-
demic after the virus had spread across 114 countries (Roy
et al., 2020).

To date, the COVID-19 pandemic has critically impacted
every aspect of the lives of individuals, resulting in mental
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vaccinations is an approach to reduce the spread of the
COVID-19 pandemic (Kumari et al., 2021).

Currently, a significant number of people are being vacci-
nated to help attain herd immunity (Zhao et al., 2021).
In December 2020, two mRNA vaccines were authorized by
the Food and Drug Administration for use in the United
States. These included the BNT162b2 mRNA COVID-19
vaccine developed by Pfizer-BioNTech and the mRNA-1273
COVID-19 vaccine produced by Moderna. The evidence sug-
gests that the first dose of the BNT162b2 mRNA vaccine has
a 91% (95% CI 85-94) effect on preventing hospitalization
for COVID-19 infection 28-34 days after vaccination
(Vasileiou et al., 2021). As all clinical trials of the three vaccines
(Pfizer-BioNTech, Oxford—AstraZeneca, and Moderna) tested
the reported high efficacy against the virus, they were approved
for use in the United Kingdom (Vasileiou et al., 2021).
Therefore, safe and effective vaccination remains the best inter-
vention strategy to prevent the morbidity and mortality associ-
ated with the COVID-19 pandemic (Antonelli et al., 2021).

In December 2020, the Kingdom of Saudi Arabia first
approved the use of the Pfizer-BioNTech vaccine; subse-
quently, the ChAdOx1-S vaccine was approved for use in
February 2021 (Al-Mohaithef et al., 2021). Saudi Arabia
was one of the first countries to approve the emergency use
of the BNT162b2 vaccine. A month later, over a million
people within the country had been administered the
vaccine. By mid-April 2021, the Ministry of Health (MOH)
had immunized over 3 million people for free. The beneficia-
ries included both Saudi and non-Saudi citizens without any
health complications. Priority was given to people with
chronic diseases, people over 65 years of age, and health
care workers (Al-Mohaithef et al., 2021).

Although vaccination is a safe method to control the
spread of the COVID-19 pandemic, some side effects have
been reported. A study in the United States revealed some
adverse effects among individuals who were administered
the BNT162b2 mRNA COVID-19 vaccine. The unpleasant
effects included general pain, fatigue, muscle pain, headache,
chills, and fever. Other reported side effects were joint pain,
nausea, muscle contractions, sweating, dizziness, flushing,
loss of appetite, swelling at the injection site, insomnia,
itching, tingling, diarrhea, nasal stuffiness, and sensation of
heartbeats (Kadali et al., 2021a). Another study carried out
in the United Kingdom reported that some adverse effects
appeared among people vaccinated with Pfizer-BioNTech
mRNA (BNT162b2) and Oxford—AstraZeneca (ChAdOx1
n-CoV-19). The adverse effects reported included mild head-
ache and fatigue (Menni et al., 2021). These effects were
more prevalent in women than in men and were more
common in people aged 55 or below. Side effects emerged
after the second vaccination, as reported in this study. In
addition, individuals with a history of SARS-CoV-2 infec-
tion have reported more side effects (Menni et al., 2021).

As for Saudi Arabia, few studies have investigated the
possible side effects of COVID-19 vaccination within its

boundaries. Studies performed in Saudi Arabia have reported
that side effects after receiving COVID-19 vaccines are rela-
tively common (Alghamdi, 2021; Alhazmi et al., 2021).
However, the studies did not encompass all possible side
effects and did not categorize those side effects according
to their type (e.g., localized and systemic). More up-to-date
information on the COVID-19 vaccine is needed to
improve future counseling services and lower the risk of
probable side effects following vaccination. Thus, this
study aimed to investigate the prevalence of side effects fol-
lowing COVID-19 vaccination (Oxford—AstraZeneca) and
monitor other related factors in northwestern Riyadh
Province, Saudi Arabia. Determining the frequency of
adverse effects post-vaccination will provide a clear profile
of side effects that will help develop proactive measures,
such as the promotion of health education and counseling
programs to overcome post-vaccination side effects.
Furthermore, active surveillance is critical for generating
near-real-time, high-quality evidence for potential safety
hazards, allowing us to respond quickly to vaccination
(Albogami et al., 2021).

Methods

Study Design, Setting, and Population

This study used a cross-sectional design to collect data from
individuals who received COVID-19 vaccination (Oxford—
AstraZeneca) in northwestern Riyadh Province of Saudi
Arabia, which primarily includes suburban and rural areas.

Inclusion and Exclusion Criteria

The study included all individuals who received at least one
dose of the Oxford—AstraZeneca vaccine, were aged 18 or
above, and were able to read and respond to the questions.
Participation in the study was voluntary and unvaccinated
individuals were excluded.

Sample Size Determination and Procedure

The target sample size was calculated using a single popula-
tion proportion formula (Pourhoseingholi et al., 2013):

(n=[(Z/2)2P (1-P)] /d2) Where n=sample size, (Z/2 =
1.96) at 95% level of confidence (CI), p=.5 (the anticipated
proportion of reported side effects of COVID-19 vaccination
among adults was assumed to be 50%) and d = 5% margin of
error (0.05). According to this formula, the desired sample
size was 385 participants.

A convenience sampling was used in this study. Where a
Google form link and QR code were created to collect data
from the participants using online methods. The researchers
collected data from eligible participants at public locations
such as shopping centers in the area. To avoid any direct
contact during the COVID-19 pandemic, the participants
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received a link from the researchers or the QR code to answer
the survey. The participants provided consent to participate
in the study before proceeding to the survey. Data were col-
lected between March 14 and May 4, 2021. The total eligible
respondents who completed the questionnaire in this study
were 222. The reporting of this study follows the correspond-
ing strengthening of the reporting of observational studies in
epidemiology (STROBE) guideline (Field et al., 2014).

Measurement

Questionnaire development. The researchers developed a self-
administered questionnaire to measure side effects and
factors related to COVID-19 vaccination based on the litera-
ture and updated results from the Center for Disease Control
and Prevention (CDC) (Storlie et al., 2021). First, the
researchers developed the questionnaire in English, trans-
lated it into Arabic, and then back-translated it into
English. Five experts in the field checked the validity of
the contents. The questionnaire was released in both Arabic
and English as all the area residents were targeted in the
study. Furthermore, the researchers conducted a pilot test
on 20 respondents to evaluate the reliability of the

Table |. Distribution of Demographic Characteristics of the
Participants (N =222).

Variables Frequency (n=222) Percentage (%)

Age (years)

18-29 years 66 29.8%

3040 years 68 30.6%

41-5lyears 60 27.0%

More than 52 years old 28 12.6%
Gender

Male 165 74.3%

Female 57 25.7%
Education level

Non-educated 7 3.2%

Primary 5 2.3%

Secondary 21 9.5

Bachelor’s degree 99 44.6%

Postgraduate 90 40.5%
Occupational status

Government employee 118 53.2%

Private sector employee 40 18.0%

Retired 18 8.1%

Student 46 20.7%
Nationality

Saudi 138 62.2%

Non-Saudi 84 378
Do you have a chronic disease

No 179 80.6%

Yes 43 19.4%
Type of vaccination you’ve received

Oxford—AstraZeneca 222 100.0%

Pfizer—BioNTech 0.0 0.0%

questionnaire. The results showed that the questionnaire
(14 items) had acceptable internal consistency, with a
Cronbach’s alpha of 0.747. According to the findings of
the pilot test, the researchers made corrections for feasibility,
and 20 piloted respondents were excluded from the main
study.

Questionnaire components. The questionnaire consisted of
two parts. The first part included seven demographic vari-
ables: age, sex, education level, occupational status, national-
ity, chronic disease, and the type of received vaccination. The
second part included questions about possible side effects
related to COVID-19 vaccination. Fourteen items were
arranged in a binary manner (yes or no). Possible side
effects included pain at the site of injection, redness at the
injection site, swelling at the injection site, headache,
muscle pain, chills, fever, nausea, breathing difficulties,
swelling of the face and throat, increased heart rate, rash all
over the body, dizziness, and weakness. Side effects were
sorted into three categories: (a) on the injection site, (b) all
over the body, and (c) allergic reactions.

Data Analysis

The Statistical Package for Social Sciences (SPSS) version
25 was used for statistical analyses. First, descriptive statis-
tics were calculated using frequencies and percentages. The
researchers also performed inferential statistics using the
chi-square test to examine the associations between categor-
ical variables. Finally, the researchers fixed the significance
level at p<.05.

Results

Distribution of Demographic Characteristics

In total, 222 individuals responded to the survey. Most of the
respondents were aged between 30—40 years (30.6%), male
(74.3%), bachelor’s degree holders (44.6%), government
employees (53.2%), Saudis (62.2%), and did not have any
chronic diseases (80.6%). (See Table 1).

Prevalence of Post-COVID-19 Vaccination Side Effects

The results showed that the most common side effects after
immunization with the Oxford—AstraZeneca COVID-19
vaccine was pain at the site of injection (78.4%), followed
by muscle pain (57.2%), and headache (46.8%). In terms
of allergic adverse effects, the most reported side effects
were dizziness and weakness (3.2%) (see Table 2).

Association of Side Effects with Demographic Variables

The results revealed statistically significant relationships
between some reported post-vaccination side effects and
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Table 2. Prevalence of Side Effects Emerged Post- COVID-19
Vaccination (N =222).

Response

Yes No

ltems N (%) N (%)

Select which of the following symptoms
did you experience dfter receiving the
vaccination?

On the arm
Pain in the arm site
Redness in the injection site
Swelling in the injection site

All over the body

174 (78.4%)
46 (20.7%)
60 (27.0%)

48 (21.6%)
176 (79.3%)
162 (73.0%)

Tiredness 39 (17.6%) 183 (82.4%)
Headache 104 (46.8%) 118 (53.2%)
Muscle pain 127 (57.2%) 95 (42.8%)
Chills 69 (31.1%) 153 (68.9%)
Fever 101(45.5%) 121(54.5%)
Nausea 34 (15.3%) 188(84.7%)
Allergic reactions
Breathing difficulties 1.0 (0.5%) 221(99.5%)
Swelling of the face and throat 3 (1.4%) 219(98.6%)
Increase heartbeat 1.0 (0.5%) 221(99.5%)
A rash all over the body 0 (0.0%) 222 (100%)
Dizziness and weakness 7(3.2%) 215(96.8%)

the demographic variables of the respondents. For example,
there was evidence of statistically significant relationships
between the age of vaccinated individuals and the reported
post-vaccination side effects such as fatigue and headache.
Respondents who belonged to the age group of 41-51
years reported more fatigue (X>=14.78, df=4, p<.05)
and headaches (X2=9.62, df=4, p <.05) than those who
belonged to other age groups (Table 3).

In addition, there was a statistically significant relation-
ship between the sex of the respondents who received the
vaccination and some side effects. Side effects emerged sig-
nificantly more frequently in male than in female respon-
dents. The side effects reported included pain at the
injection site (X>=3.95, df=1, p <.05), redness at the injec-
tion site (X>=9.64, df=1, p <.05), swelling at the injection
site (X*>=11.02, df= 1, p <.05), muscle pain (X> =6.79, df=
1, p<.05), and chills (X*=5.85, df=1, p<.05) (Table 3).

The results also showed a statistically significant relation-
ship between the occupational status of the respondents and
some side effects. Side effects significantly emerged more
frequently in respondents who were government employees
than in those who were not. Side effects reported included
fatigue (X>=19.24, df=3, p <.001), headache (X*=22.94,
df=3, p<.001), and chills (X*=10.66, df=3, p <.05).

Similarly, there were statistically significant relationships
between the nationality of the individuals who received the
vaccination and some side effects. For example, non-Saudi
respondents reported more redness at the injection site than

Saudi respondents (X*=5.07, df=1, p <.05), while Saudi
respondents reported that they experienced more fatigue
than non-Saudi respondents (X*=8.99, df=1, p<.05)
(Table 3).

Finally, there was a statistically significant relationship
between the level of education of the respondents and
fatigue. Respondents with postgraduate education reported
more fatigue than other individuals (X*>=20.27, df=4, p <
.001). However, the researchers did not observe a significant
relationship between chronic diseases and the investigated
side effects (Table 3).

Discussion

This study aimed to determine the prevalence of side effects
of the COVID-19 vaccine, developed by Oxford—
AstraZeneca, among individuals from northwestern Riyadh
Province in Saudi Arabia. Most of the respondents were
aged between 30-40 years, male, bachelor’s degree
holders, government employees, Saudi citizens, and had no
chronic diseases.

The results of the study revealed that most respondents fre-
quently reported localized side effects, where pain and swelling
at the injection site were most commonly reported, followed by
systemic adverse effects such as muscle pain and headache. The
findings of this study are in line with those of previous studies
that revealed that most individuals frequently reported localized
and systemic side effects after receiving a COVID-19 vaccina-
tion, such as pain at the injection site, fatigue, headache, and
muscle pain (Chapin-Bardales et al., 2021; Kadali et al.,
2021Db). The side effects associated with COVID-19 vaccination
can be classified as either local or systemic, ranging from mild
to moderate side effects (Riad et al., 2021a). Furthermore, the
AstraZeneca COVID-19 vaccine can cause both localized and
systemic side effects, according to studies done in Germany
and the Czech Republic. The most common localized side
effects were pain at the injection site (72.8%), while the most
common systemic side effects were fatigue (73.9%), muscle
pain (55.4%), shivering (48.4%), unwell feeling (46.7%), and
nausea (45.7%) (Riad et al., 2021b). Similarly, other studies
reported that the vast majority of the participants who received
the mRNA-based vaccines mainly had a higher prevalence of
localized and systemic side effects post-vaccination (Klugar
et al., 2021). Nevertheless, the CDC listed the most common
side effects associated with COVID-19 vaccinations and guide-
lines on how to diminish pain and discomfort after receiving a
COVID-19 vaccination; this is by adopting certain practical
measures, such as applying cool, clean, wet washcloths over
the area of injection, and exercise or intentional movement of
the affected arm. Similarly, the CDC recommends drinking
plenty of fluids and dressing in light clothes to reduce the sys-
temic discomfort caused by fever (CDC, 2021).

This study also showed statistically significant relation-
ships between the age of respondents and the reported post-
vaccination fatigue and headache. Individuals aged 41-51
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years reported higher fatigue after vaccination than other age
groups. A possible explanation for this result is that their old
age, at which individuals may be more restless compared
with younger individuals, and their fear of receiving health-
care may have played a role. However, this result is inconsis-
tent with the results of two studies conducted in Saudi
Arabia. One of which reported no significant difference
between individuals under or over 60 years of age and side
effects following a COVID-19 vaccination (El-Shitany
etal., 2021). Another study revealed that younger individuals
had reported more side effects than older individuals
(Albogami et al., 2021).

Furthermore, there was a statistically significant relation-
ship between sex and side effects, where male respondents
reported more side effects than females. This result is incon-
sistent with those of two other studies in Saudi Arabia, both
of which revealed that female respondents reported more side
effects after receiving a COVID-19 vaccination than male
respondents (Alghamdi, 2021; Kadali et al.,, 2021b).
Additionally, the study carried out by Alghamdi et al. exam-
ined side effects on three consecutive days and found that
females reported significantly more side effects on all three
days than males (Alghamdi, 2021). Moreover, the present
study found that government employees reported some
more side effects than respondents with other jobs after
receiving COVID-19 vaccination. However, heavy labor
and work stress during the pandemic may psychologically
influence employees’ reactions to vaccination.

Similarly, the Saudi and non-Saudi respondents reported
different side effects. Saudi respondents reported more
fatigue after receiving a COVID-19 vaccination, while
non-Saudi respondents reported more redness at the injection
site. In addition, there was evidence of a relationship noted
between individuals with postgraduate education and
fatigue; they reported more fatigue compared to respondents
with other levels of education.

In the present study, allergic adverse effects were reported
less frequently and were not significantly related to demo-
graphic variables. This finding is consistent with a previous
study performed in Saudi Arabia that showed less signifi-
cantly reported hypersensitivity adverse effects among indi-
viduals who received the first COVID-19 vaccine dose than
among those who received the second dose (El-Shitany
et al,, 2021). However, in that study, allergic adverse
effects were reported less frequently, and no significant rela-
tionships with demographic factors were found. These results
could be related to the geographical boundary of this study,
which only included respondents from a particular part of
the Riyadh Province. Therefore, researchers suggest further
investigations within a larger population in the future.

Strengths and Limitations

Although the strength of this study is highlighting the most
frequent side effects of COVID-19 vaccination, it still had

some limitations. First, the researchers conducted this study
in a specific geographical area of the Riyadh Province.
Second, the researchers used a convenience sampling
method to collect data because of difficulties in reaching
people during the pandemic. All the limitations mentioned
above may influence the generalizability of the current
study results to the entire population of Saudi Arabia.

Conclusions

This study determined that most respondents from Riyadh
Province in Saudi Arabia frequently reported localized and sys-
temic side effects after receiving COVID-19 vaccination.
Furthermore, some of these side effects showed statistically sig-
nificant relationships with demographic factors. According to
the evidence of this study, policymakers need to implement edu-
cational and counseling programs for individuals before they
receive a vaccination to help them understand and overcome
potential post-vaccination side effects, paying more attention
to demographic variations. Furthermore, health authorities
should focus more on variations in individuals’ ages, sexes,
occupational status, and nationalities.
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