
ww.sciencedirect.com

Infection Prevention in Practice 4 (2022) 100251
Available online at w
Infection Prevention in Practice

journal homepage: www.elsevier .com/locate/ ipip
Prevalence of side-effects associated with the booster
dose of Pfizer-BioNTech (BNT162b2) of COVID-19
Vaccine among vaccinated adults in the Eastern
province of Saudi Arabia

JenanAhmedAl-Matouq a, MohammadDaudAli b,*, SamiahMohammadAl-Somali b,
Ayaz Ahmad b, Nuzhat Banu a, Munfis Patel c

aDepartment of Clinical Laboratory Sciences, Mohammed Al-Mana College for Medical Sciences, Abdulrazaq Bin Hammam Street,
Al Safa, Dammam 34222, Saudi Arabia
bDepartment of Pharmacy, Mohammed Al-Mana College for Medical Sciences, Abdulrazaq Bin Hammam Street, Al Safa, Dammam
34222, Saudi Arabia
c Foundation Year Department, Mohammed Al-Mana College for Medical Sciences, Abdulrazaq Bin Hammam Street, Al Safa,
Dammam 34222, Saudi Arabia
A R T I C L E I N F O

Article history:
Received 27 July 2022
Accepted 4 October 2022
Available online 15 October
2022

Keywords:
COVID-19 vaccine
side-effects
Adults
Eastern province
Saudi Arabia
* Corresponding author. Department of Pha
Dammam 34222, Saudi Arabia.

E-mail addresses: dali.niper@gmail.com,

https://doi.org/10.1016/j.infpip.2022.100251
2590-0889/ª 2022 The Authors. Published by
under the CC BY-NC-ND license (http://creat
A B S T R A C T

Background: Reports of local and systemic side-effects of COVID-19 vaccinationmay play an
important role in public confidence in the acceptance of the COVID-19 vaccine booster dose.
Methods: We conducted a retrospective cross-sectional study among adults living in
Eastern Province of Saudi Arabia. A link to the survey was distributed to community
members via WhatsApp, SMS, or e-mail. Participants’ general and demographic informa-
tion was also collected, as well as information about any local and systemic side-effects
reported following vaccination.
Results: A total of 370/390 (94.87%) of respondents reported one or more side-effects.
Pain or redness at the site of injection (88.92%), fatigue (43.78%), body pain fever
(37.84%), and headache (15.95%) were the most commonly reported side-effects. More-
over, 2.43% of the participants reported side-effects needed to see a physician; only four
were admitted to the hospital. The non-healthcare respondents (n¼273 (97.15%), OR (95%
CI) ¼ 5.22 (2.02, 13.48, P <0.001) were more likely to report side-effects compared to the
healthcare related respondents (n¼36 (85.71%), OR (95% CI) ¼ 0.25 (0.10, 0.70), P¼0.013).
Conclusion: According to this study, the Pfizer-BioNTech (BNT162b2) COVID-19 vaccine
was safe when given to Saudi Arabian adults. All reported side-effects were mild to
moderate. The findings will likely persuade vaccine-hesitant individuals and pessimists to
accept booster dose of COVID-19 vaccine.
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Background

Globally, at the time of writing over 600 million people have
been infected by SARS-CoV-2, and around 6.54 have million
died from the infection [1,2]. As of September 30th 2022,
816,498 cases, and 9,352 deaths, have been reported in the
kingdom of Saudi Arabia [2]. The clinical presentation of SARS-
CoV-2 infection ranges from asymptomatic infection or minor
illness to severe life-threatening disease. The threats posed by
the pandemic prompted pharmaceutical companies to speed
up vaccine development, either by using old technologies or by
rapidly developing innovative technology [3e5].

A vaccine could be one of the ways to fight the COVID-19
pandemic. Over 5.5 billion people have received a COVID-19
vaccine worldwide until today. Pfizer-BioNTech (BNT162b2)
was the first COVID-19 vaccine. It was developed in a very short
time and was given FDA (US Food and Drug Administration)
approval after just 7 months following its phase I/II trial that
took place in May 2020. It was granted EUA (emergency use
authorization) in December 2020, and received full FDA approval
on August 23, 2021, after having met all efficiency and safety
requirements [6,7]. Originally, a large proportion of people in
the Middle East were reluctant to accept the vaccine [7,8].

An mRNA vaccine developed by Pfizer and BioNTech encodes
the spike glycoprotein of the SARS-CoV-2 virus with its
nucleoside mRNA, and can be delivered via lipid-based nano-
particle drug delivery systems that enable efficient extrava-
sation into host cells [9]. COVID-19 is approved for use as a two-
dose vaccine by BioNTech (BNT162b2) to be administered
between 21 and 28 days after the first dose to all people 12
years and older. With the rise of new variants of the Corona-
virus, from Alpha to Omicron such as Delta, Mu, Alpha
(B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2),
Omicron (B.1.1.529), there is a worry that the decline in
immunity over time will reduce the potency of the vaccine and
that booster dose will be required to help stimulate immunity
against the new strains [10e13].

After FDA approval, the Centers for Disease Control and
Prevention (CDC) recommended a booster dose for every 17
years and over. Later the eligibility was expanded to other
groups. The World Health Organization is also promoting the
importance of obtaining a third booster dose of the vaccine, to
emphasize immunization efforts in order decrease the death
rates and reduce the severity of disease, so as to protect the
health care system in general [14].

The Saudi Arabian government has recommended a booster
shot for everyone over 17 years old who has already received
two doses. Saudi Arabia’s Ministry of Health created public
awareness about the importance of a booster dose of COVID-19
vaccine through a campaign called “Maintain Your Level with
booster dose” in order to achieve maximum immunity within
the community [15].

Although clinical trials assured the efficacy and safety of
the vaccine, the had limitations, such as using small numbers
of participants and healthier than real world samples of the
population. Thus the side-effects of vaccines may have been
underestimated. Public confidence may also have been
affected by the use of new technologies for vaccine devel-
opment. Post-marketing evaluation is necessary to increase
the public trust in vaccine and encourage them to accept the
vaccine [16e19].
Further epidemiological studies are needed to assess the
short-term side-effects of COVID-19 vaccine and to increase
public confidence in the safety and effectiveness of the current
vaccine and any future boosters. Therefore, the objective of
this study was to identify short-term side-effects following the
administration of a booster dose of Pfizer-BioNTech (BNT162b2)
COVID-19 in adults in the Eastern Province of Saudi Arabia.

Methods

Study settings

We conducted a retrospective, cross-sectional study in the
Eastern Province of Saudi Arabia, using a self-administered
online survey to look for adverse reactions reported by adults
aged 18e72 who received the booster dose of Pfizer-BioNTech
(BNT162b2) vaccine. Minimum and maximum age distribution
has been done on the basis of vaccine eligibility and expect-
ation for the participation in the survey. Study participants
were residents of Eastern Province, Saudi Arabia, and needed
to have received their booster dose of COVID-19 vaccine prior
to completing the survey questionnaire. All respondents who
did not receive the booster dose were removed from the study.
The survey team identified community members in Eastern
Province. Those who were eligible and willing to participate
were identified, and their contact information was collected.

Sample size

Based on the Eastern Province population size (around 4.9
million), the sample size was determined using Raosoft.com. To
determinethesample size,amarginoferrorof5%,a50%response
rate, anda95%confidence interval, forapopulationof4.9million
people were used. During the study period, 450 eligible
respondents completed the survey. As a result, 385 responses in
this studywere considered sufficient. Taking into account a drop-
out rate of 10%, the final sample size was set at 424.450 eligible
respondents participated in the survey during the study period.

Instrument and data collection

A review of literature, including PubMed, Medline, Google
Scholar, and other databases, was conducted with the goal of
identifying short-term and potential side-effects that might
occur after the Pfizer-BioNTech (BNT162b2) vaccination. The
questionnaire was designed to have multiple sections. The first
section included an explanation of the purpose of the study,
contact details for the investigators, and the consent for par-
ticipants to agree to take part in the survey. The second section
was designed to collect general information about the study
participants including age, gender, marital status, educational
qualification, occupation, chronic diseases such as hyper-
tension, diabetes mellitus, asthma, and history of having had
COVID-19. The third section of the study focused on the COVID-
19 vaccine, specifically side-effects experienced after Pfizer-
BioNTech’s (BNT162b2) COVID-19 vaccine, their timing, and
duration. Participants were able to leave the box unchecked if
no symptoms were reported. There was a subsection with a list
of the most frequently side-effects reported in other studies
[6,20e23], including pain or redness at the injection site, body
pain, fatigue, fever, chills, headaches, allergies, nausea, and

http://Raosoft.com


Table I

Socio-demographics and general characteristics data of respond-
ents (n¼ 390)

Characteristics n (%)

Age (years)
(Mean� SD:
30.23�4.81)

18e36 338 (86.67)
37e54 34 (8.72)
55e72 18 (4.62)

Gender Male 298 (76.41)
Female 92 (23.59)

Marital status Unmarried 303 (77.69)
Married 69 (17.69)
Widow 7 (1.79)
Divorce 6 (1.54)
Separated 5 (1.28)

Educational
Qualification

High school 49 (12.56)
Diploma or post
high school

245 (62.82)

Bachelor 69 (17.69)
Master/Ph.D. 27 (6.92)

Occupation Non-Healthcare
related

281 (72.05)

Healthcare
related

42 (10.77)

Unemployed 59 (15.13)
House wife 8 (2.05)

Suffering
from any chronic
disease such as HTN,
DM and Asthma or
others

Yes 266 (68.21)
No 124 (31.79)

History of COVID-19
infection before taking
booster dose-vaccine

Yes 171 (43.85)
No 219 (56.48)
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vomiting. Moreover, a section was provided for reporting other
possible unlisted side-effects the study participants may have
experienced. Furthermore, participants were asked to report
visits to doctors and any hospitalizations after vaccination, as
well as any medications taken after vaccination. The target
group for this study was citizens and residents aged 18 years
and above in the Eastern Province of Saudi Arabia. The survey
team identified the community for the survey. The survey link
was sent to the participants through WhatsApp, SMS, or e-mail
and in person to set an appointment. WhatsApp numbers were
obtained from different WhatsApp groups of the community
identified by researchers; e-mail address were obtained from
the authors’ affiliation institute. Before starting the survey
researchers gave clear instruction about survey to the
respondents, ensuring that it was only undertaken by residents
of the Eastern province. Non-respondents were followed up by
the survey team to encourage participation. The survey was
carried-out from 15th November 2021 to 15th January 2022, in
the community of Eastern Province, Saudi Arabia.

Only data for those who had received a booster dose of the
Pfizer-BioNTech (BNT162b2) vaccine were included in study.
Out of the 450 responses 31 (6.88%) were excluded because
they did not complete the survey, and 29 (6.44%) were exclu-
ded because they received the Moderna COVID-19 vaccine,
leaving 390 responses eligible for the final analysis.

Ethical approval

For the conduct of this study, approval was obtained from
the standing ethical review committee at the Mohammed Al-
Mana College for Medical Sciences (reference number: SR/
RP/77). The study excluded responses with no informed con-
sent, incomplete responses, those who failed to take a booster
dose, and those who received a COVID-19 vaccine other than
the Pfizer-BioNTech (BNT162b2) vaccine.

Statistical analysis

We exported the data from Google Forms (Mountain View,
California, USA) into Microsoft Excel (Version. 2016) and then
exported it into Statistical Package for Social Sciences (SPSS)
version 26.0 (IBM, Inc., Armonk, NY, USA) for statistical anal-
ysis. To depict the distribution of categorical variables,
descriptive analysis, frequency, and proportion were used,
whereas to depict quantitative variables, mean � standard
deviation (SD) or median (interquartile range, IQR) were used.
Shapiro-Wilk tests were performed before the analysis to
determine the normality of all quantitative variables. We used
Pearson’s chi-square (c2) or Fisher’s exact test as appropriate
for examining the association between COVID-19 post-vacci-
nation side-effects and the independent variables (demo-
graphics and background characteristics). In the same way,
Mann-Whitney U tests and Kruskal-Wallis tests were used to
measure the number of COVID-19 side effects that respondents
experienced after vaccination as an ordinal dependent variable
depending on the independent variables.

Additionally, multivariate logistic regression analysis was
conducted to determine the factors associated with a com-
plaint about side-effects following administration of the Pfizer
-BioNTech (BNT162b2) COVID-19 vaccine, which was coded as a
dummy dependent variable (no ¼ 0 and yes ¼ 1). In order to
determine if certain factors are associated with side effects
following vaccination, we performed a multivariate ordinal
logistic regression analysis. A multivariate logistic regression
model was created based on all variables that were associated
with P � 0.25 in univariate analyses [24]. In all analyses, odds
ratios, and intervals of confidence, were calculated. The sig-
nificance of a P-value was defined as less than 0.05. Multiple
comparisons were corrected for using the sequential Bonfer-
roni correction (Bonferroni-Holm) method [25].

Results

Socio-demographics and general characteristics data
of respondents

Table I shows the socio-demographics and general charac-
teristics data of the 390 eligible respondents. The average� SD
age of the respondents was 30.23�4.81 years; 92 (23.6%) were
female, and 298 (76.4%) were male. The majority (303, 77.7%)
of respondents were unmarried. Sixty-nine (17.7%) were mar-
ried, and 7, 6 and 5 were respectively widowed, divorced, or
separated. Two hundred and forty-five (62.8%) respondents
were Diploma or post-high school qualified, 69 (17.7%) were
Bachelor degree holders, 49 (12.6%) were high school-qualified
only. Only 6.92% (n¼27) were Master/Ph.D. holders. Two hun-
dred and eighty-one (72.0%) respondents worked outside
healthcare, 59 (15.1%) were unemployed, 42 (10.1%) were
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healthcare workers, and 8 (2.0%) were housewives. Two hun-
dred and eighty-one (68.2%) of respondents had chronic con-
dition disease such as hypertension (HTN), diabetes mellitus
(DM) and asthma. Two-hundred and nineteen (56.5%) of
respondents had a history of having had COVID-19.

Reported Side-Effects after COVID-19 booster dose-
vaccine of Pfizer-BioNTech (BNT162b2)

Three hundred and seventy (94.9%) of those receiving the
COVID-19 booster dose vaccine from BioNTech (BNT162b2)
reported experiencing at least one side-effect. One hundred
and fifty-seven (42.4%) recipients reported one side-effect (%;
n¼157), and at the other extreme 10 (2.8%) reported experi-
encing eight side-effects (Figure 1).

Numbers of patients with different side effects are shown in
Figure 2; pain and redness at the site of injection (88.92%) was
much the commonest side effect. Side effects according to
gender are shown in Table II. The distribution of different
COVID-19 booster dose-vaccine side-effects according to
respondents’ gender in shown in Table II. There were some
significant differences between the sexes. For example, males
were more likely to experience pain or redness at the injection
site (93.1% vs 74.1%,; c2 ¼ 132.76; P¼0.001), whereas females
were more likely to complain of fatigue (65.4% vs 37.7%,
c2 ¼19.74; P¼0.001).
Figure 1. Total number of COVID-19 vaccine side-effects reported amo
of Pfizer-BioNTech (BNT162b2) among respondents.
Associations of the reported COVID-19 booster dose-
vaccine of Pfizer-BioNTech (BNT162b2) Side-Effects

Table III compares the reporting of COVID-19 vaccine side-
effects with respondents’ background characteristics. Of
particular note, respondents with non-healthcare related
employment were more likely to report side-effects
compared with healthcare workers.

Differences in the number of COVID-19 Booster dose-vaccine
side-effects reported by respondent characteristics are shown
in Table IV. Numbers of side effects experienced were higher in
unmarried respondents (U ¼ 16872; P ¼ 0.001), those with
comorbidities (U¼ 28600; P ¼ 0.001), and those with a history of
previous COVID-19. Multivariate logistic regression analysis
showed that only the presence of comorbidities was associated
withan increased riskof side-effects (adjustedodds ratio (aOR)¼
3.434; 95% CI ¼ 1.116, 10.569, P-value¼0.031) (Table V).

Table VI estimates that multivariate ordinal logistic
regression and logistic regression analysis are factors that
affect the number of side effects reported by non-healthcare
workers following vaccination with COVID-19 vaccine. The
model had Goodness-of-Fit and was statistically significant
(c2 ¼ 27.592, P<0.001) for all variables that found differ-
ences with P�0.25 in the univariate analysis presented in
Table IV. The number of side effects reported among study
participants was significantly related to their occupations
ng the participants associated with COVID-19 Booster dose-vaccine



Figure 2. Frequency and types of side-effects associated with COVID-19 Vaccines among respondents.
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and genders. Even when other variables were kept constant,
healthcare workers reported fewer side-effects than other
respondents (aOR ¼ 0.174; 95% CI ¼ 0.133; P< 0.001). Sim-
ilarly, female participants reported a lower number of side
effects than male participants (aOR ¼ 0.205; 95% CI ¼ 0.353,
0.97; P<0.001).

The onset, duration, and management of COVID-19 vaccine
side-effects reported among the participants in the study are
given in Table VII. Ninety-six-point-two percent of respondents
reported side-effects occurring on the day of vaccine admin-
istration. Side effects generally lasted for no more than two
days. Nine (2.4%) of respondents with side effects attended
hospital, and 4 (1.1%) were hospitalized as a result of side-
effects. Most respondents reported taking medication for
alleviating post-vaccination side-effects.
Table II

Distribution of COVID-19 vaccine side-effects reported among the resp

Outcome Male (n ¼ 289)

Body pain 83 (28.72)
Pain or redness at the site of injection 269 (93.08)
Fatigue 109 (37.72)
Fever 42 (14.53)
Chills 9 (3.11)
Headache 22 (7.61)
Joint or bone pain 9 (3.11)
Nausea or vomiting 6 (2.08)
Muscle pain 9 (3.11)
Delayed menstruation -
Myocarditis or pericarditis 1 (0.35)
Allergy 2 (0.69)
Swelling at the site of injection 4 (1.38)

c2, chi-square test statistic. Significant difference between the two group
Discussion

In the context of the ongoing global COVID-19 pandemic,
and due to emergence of variants of SARS-CoV-2 [26], the
Ministry of Health, Saudi Arabia announced the nationwide
administration of the booster dose of COVID-19 vaccine as a
preventive measure to confront ‘fast-spreading’ variants
[27,28]. According to the announcement, booster shots will be
mandatory for priority groups (age group of 17 years and older)
[27]. Even though Saudi Arabians have access to the vaccine,
they still hesitate to get vaccinated. Some have suggested that
this is because the vaccine was approved so quickly, and/or
suspicion of the new mRNA vaccine technology [28e30]. We
evaluated the short-term side effects of a booster dose of
Pfizer-BioNTech (BNT162b2) in Eastern Province, Saudi Arabia.
ondents according to gender (n ¼370)

Female (n ¼ 81) Total (n ¼370) c2 (P)

57 (70.37) 140 (37.84) 4.82 (0.02)
60 (74.07) 329 (88.92) 132.76 (0.001)
53 (65.43) 162 (43.78) 19.74 (0.001)
39 (48.15) 81 (21.89) 0.111 (0.74)
19 (23.46) 28 (7.57) 3.57 (0.06)
37 (45.68) 59 (15.95) 3.81 (0.05)
18 (22.22) 27 (7.30) 3 (0.08)
14 (17.28) 20 (5.41) 3.2 (0.07)
4 (4.94) 13 (3.51) 0.492 (0.497)y

13 (16.05) 13 (16.05) -
2 (2.47) 3 (0.81) 0.51 (0.122)y
6 (7.41) 8 (2.16) 0.003 (0.002)y
1 (1.23) 5 (1.35) 1 (0.062)y

s (unadjusted P < 0.05). yFisher’s exact test.



Table III

Associations of the reported COVID-19 vaccine side-effects with the respondents’ background characteristics (n ¼ 390)

Characteristic Respondents with side

Effects, n¼370

Respondents with

no Side-effects, n¼20

OR (95% CI) P-Value

Age, years
18-36 (n¼338)
37-54 (n¼34)
55-72 (n¼18)

328 (97)
29 (85.29)
13 (72.22)

10 (3)
5 (14.70)
5 (27.78)

7.80 (3.07, 19.86)
0.26 (0.09, 0.75)
0.11 (0.03, 0.34)

0.001*
0.022*
0.001*

Gender
Male (n¼298)
Female (n¼ 92)

289 (96.97)
81 (88.05)

9 (1.67)
11 (11.95)

4.36 (1.75, 10.9)
0.22 (0.09, 0.5)

0.001*
0.001*

Marital status
Unmarried (n¼303)
Married (n¼ 69)
Widow (n¼ 7)
Divorce (n¼ 6)
Separated (n¼5)

296 (97.68)
59 (85.50)
6 (85.71)
5 (83.33)
4 (80)

7 (2.31)
10 (14.92)
1 (14.28)
1 (16.66)
1 (20)

7.42 (2.86, 19.27)
0.18 (0.073, 0.45)
0.32 (0.04, 2.81)
0.27 (0.29, 2.40)
4.94 (0.52, 46.43)

<0.001*
0.005*
0.317
0.280
0.227

Occupation
Non-Healthcare related (n¼281)
Healthcare related (n¼42)
Unemployed (n¼ 59)
House wife (n¼8)

273 (97.15)
36 (85.71)
54 (91.52)
7 (87.50)

7 (2.49)
6 (14.28)
6 (10.16)
1 (12.5)

5.22 (2.02, 13.48)
0.25 (0.10, 0.70)
0.39 (0.14, 1)
0.36 (0.04, 3.1)

<0.001*
0.013*
0.103
0.342

Highest educational qualification
High school (n¼ 49)
Diploma or post high school (n¼ 245)
Bachelor (n¼ 69)
Master/Ph.D. (n¼27)

46 (93.87)
239 (96.32)
63 (91.30)
22 (81.48)

3 (6.122)
6 (2.44)
6 (8.69)
5 (18.51)

0.80 (0.22, 2.8)
4.25 (1.60, 11.34)
0.47 (0.18, 1.30)
0.19 (0.06, 0.56)

0.001*
0.002*
0.221
0.008*

History of comorbidities
such as DM/HTN/Asthma or others

Yes (n¼ 266)
No (n¼124)

260 (97.74)
110 (88.70)

6 (2.25)
14 (11.29)

5.51 (2.06, 14.72)
0.18 (0.06, 0.48)

0.001*
0.001*

History of COVID-19 infection
before booster dose-vaccine

Yes (n¼171)
No (n¼219)

166 (97.07)
204 (93.15)

5 (2.92)
15 (6.84)

2.44 (0.86, 6.85)
0.40 (0.15, 1.119)

0.102
0.063

OR: Odds ratio; CI: Confidence interval. Significant association (unadjusted P< 0.05). * Significant association (using the Fisher exact test correction
for multiple comparisons).
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To date few Saudi Arabian studies have been conducted to
gauge the safety and efficacy of booster doses of Pfizer
(BNT162b2) COVID-19 vaccine. Although we gave respondents
the opportunity to report any possible side effects, participants
reported only previously reported common side effects.
According to the statistics, the Eastern Province individuals
reacted differently to the vaccine with variances in reaction
rates. Results revealed similar side-effects reported during the
first day among groups, and comparable with previously
reported findings among individuals [31].

In this study, it was observed that there was a high incidence
of side-effects after taking the booster dose around 95%, similar
to after the first and second doses of Pfizer-BioNTech’s
(BNT162b2) COVID-19 Vaccine. Comparing our results to a pre-
vious study, in which we examined short-term side-effects of
BioNTech (BNT162b2) in individuals aged 18e70 years old, we
found fewer overall adverse reactions (40%, n ¼ 208) [32]. More
side-effects were reported in a younger population [9,33]. Pain
redness at the injection site (88.9%), fatigue (43.8%), body pain
(37.8%), fever (21.9%), and headache (15.9%) were the most
frequently reported side-effects, consistent with other real
world studies [6,16,17,34,15], A phase 3 clinical trial with the
Pfizer-BioNTech (BNT162b2) vaccine revealed that injection site
pain was the most common complication (71e83%), fatigue was
the second (34e47%), and headache was the third (25e42%).

Also consistent with previous studies was that 96.2% of
side-effects occurred on the day of vaccination, and only
0.81% persisted for more than two days [29,30]. 92.4% of our
participants took medication (mainly analgesics) to alleviate
the side effects, which has previously been reported to be
common practice amongst Saudi Arabians [37]. Despite the
high frequency of side effects only small numbers of
respondents concluded a physician, or required hospital
admission, because of side effects, which strongly supports
the safety of these vaccines. The existing literature had
generally reported that side-effects are more common
among females and among people younger than 55 years
[6,16,17,34e37], whereas we found that side effects were
more common amongst males. However, according to a study
conducted in southwestern Saudi Arabia, Pfizer-BioNTech’s
(BNT162b2) COVID-19 caused more side-effects in male
patients [38].



Table IV

Number of side-effects reported by the respondents following the
booster dose-vaccine of Pfizer-BioNTech (BNT162b2) COVID-19
vaccine according to the respondents’ background characteristics
(n ¼ 370)

Characteristic No. of Reported

side-

Effects

Statistics P-Value

Median (IQR)

Age, years
18-36 (n¼328)
37-54 (n¼29)
55-72 (n¼13)

3 (1,3)
2 (1,3)
2 (2,3)

H¼2.0 0.367

Gender
Male (n¼289)
Female (n¼ 81)

3 (3,4)
2 (1,2)

H¼1.0 0.30

Marital status
Unmarried (n¼296)
Married (n¼ 59)
Widow (n¼ 6)
Divorce (n¼ 5)
Separated (n¼4)

4 (3,4)
3 (3,4)
2 (1,2)
1 (1,2)
1 (1,2)

U¼16872 0.001

Occupation
Non-Healthcare
related (n¼273)

Healthcare
related (n¼36)

Unemployed (n¼ 54)
House wife (n¼7)

3 (2,4)
2 (1,2)
3 (2,4)
2 (1,2)

H¼4.0 0.406

Highest educational
qualification

High school (n¼ 46)
Diploma or post high
school (n¼ 239)

Bachelor (n¼ 63)
Master/Ph.D. (n¼22)

2 (1,2)
3 (2,4)
2 (2,4)
1 (1,2)

H¼3.0 0.391

History of
comorbidities such
as DM/HTN/Asthma
or others

Yes (n¼ 260)
No (n¼110)

3 (1,4)
2 (1,4)

U¼ 28600 0.001

History of COVID-19
infection before
taking booster
dose-vaccine of
Pfizer-BioNTech
(BNT162b2)

Yes (n¼166)
No (n¼204)

3 (1,4)
2 (1,4)

U¼ 18659 0.001

IQR: Interquartile range; U: ManneWhitney U statistic; H:
KruskaleWallis test statistic. Significant difference (unadjusted P <

0.05). * Significant difference (using the Bonferroni correction for
multiple comparisons).

Table V

Multivariate analysis of factors associated with reporting of side-
effects following booster dose of Pfizer-BioNTech (BNT162b2)
vaccine among the participants (n ¼ 370)

Variable aOR 95% CI P-value

Gender (female) 2.286 0.803, 6.508 0.121
History of
comorbidities

3.434 1.116, 10.569 0.031*

History of
COVID-19 infection

1.860 0.642, 5.384 0.253

Table VI

Results of ordinal logistic regression for the factors related with
the number of reported side-effects following booster dose of
Pfizer-BioNTech (BNT162b2) COVID-19 vaccine (n ¼ 370)

Variable aOR 95% CI P-value

Age (year) 0.068 0.308, 0.403 <0.001*
Gender (Female) 0.205 0.353, 1.863 <0.001*
Occupation
(Healthcare related)

0.174 0.133,0.403 <0.001*

aOR, adjusted odds ratio; CI, confidence interval. * Significant associ-
ation (P < 0.05).

J.A. Al-Matouq et al. / Infection Prevention in Practice 4 (2022) 100251 7
The number of side-effects was also greater among indi-
viduals with past exposure to SARS-CoV-2, in accordance with
several prior reports of more side-effects following second
vaccine doses as well as in people with a history of COVID-19
[6,34,35,39]. There is evidence that the humoral immunity in
individuals with prior SARS-CoV-2 infection following a single
dose of the vaccine is equal to or stronger than in SARS-CoV-
2-naı̈ve individuals following a second dose [40]. This can
induce cytokine production that mediates mediating more
systemic adverse effects after repeated vaccine doses,
especially in individuals who had previously been infected
with SARS-CoV 2 [41].

Previous studies have suggested a gender-based difference
in reporting adverse events following various viral and bacterial
vaccines [33,42]. In general, females respond to vaccines more
strongly with inflammatory, antibody, and cell-mediated
immune responses, which may explain the differences in
reactions and immunogenicity [43]. Moreover, behavioural,
genetic, and hormonal factors might also contribute to gender-
based variation in adverse vaccination reactions [42e44]. Some
studies have found a significant relationship between the
development of post-vaccination side-effects and advancing
age. Studies among healthcare workers in Jordan [36], Ger-
many [45], and Slovakia [46], found that young adult partic-
ipants had a significantly higher incidence of COVID-19 vaccine
side-effects. In contrast to other studies conducted in Saudi
Arabia and elsewhere in multivariate analysis we found no
association between age and side effects [7,47].

Our study can contribute to increasing public confidence
in the safety profile of COVID-19 Pfizer-BioNTech vaccine,
which is important in improving vaccine coverage in a pop-
ulation with a high degree of scepticism. However, our study
is not without limitations. First, the self-administered online
questionnaire could have resulted in reporting bias. We
chose to conduct the study as a web-based study to ensure
the safety of all participants at a time when social distancing
still applied in Saudi Arabia. The online nature of the study,
and the use of the investigators’ networks meant that
younger and male participants were over-represented. Our
study only assessed short-term side-effects and was not



Table VII

The onset, duration, and management of COVID-19 vaccine side-effects reported among the participated in the study (n ¼ 370)

Onset and duration of Side-effects Male (n ¼ 289) Female (n ¼ 81) Total (n ¼ 370) c2 (P)

Duration of the side
effect symptom

One day
From 1-2 days
From 3-5 days
More than 5 days

7 (2.42)
247 (85.47)
29 (10.03)
6 (2.08)

2 (2.47)
38 (46.91)
27 (33.33)
14 (17.28)

9 (2.43)
287 (77.57)
56 (15.14)
20 (5.41)

61.97 (0.001)

Time of the side-effects
started to appear

Day 0
Day 1
Day 2

281 (97.23)
7 (2.42)
1 (0.35)

75 (92.59)
4 (4.94)
2 (2.47)

356 (96.22)
11 (2.97)
3 (0.81)

5.06 (0.080)

Taking medication to alleviate
side-effects

277 (95.84) 65 (80.24) 342 (92.43) 28.38 (0.001)

Visiting a hospital due to side-effects 3 (1.04) 6 (7.41) 9 (2.43) 1 (0.312)y
Hospitalization because of side-effects 2 (0.69) 2 (2.47) 4 (1.08) 0 (0.209)y

c2: Chi-square test statistic; yFisher’s exact test statistic.
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larger enough to assess rare events such as thromboembolic
profiles and myocarditis [48]. (immediately after injection).
Finally, we restricted our study to recipients of the Pfizer-
BioNTech (BNT162b2) vaccine, and our. At the time of the
study supply issues with the alternative Moderna vaccine
meant that there were insufficient recipients to allow
meaningful analysis.

Conclusions

Our study showed that participants in the Eastern prov-
ince of Saudi Arabia receiving a booster dose of the Pfizer-
BioNTech (BNT162b2) COVID-19 vaccine commonly experi-
enced short-lived side effects, especially pain or redness at
the infection site, but also fatigue, body pain, fever and
headache. 2.4% of recipients had sought medical attention
for their side effects, although only four participants (1.1%)
were admitted to the hospital after experiencing side
effects. Findings from this study support the vaccine’s safety
as well as provide important baseline data for healthcare
workers and the general public to be aware of possible side
effects following the COVID-19 vaccine. In light of the cur-
rent study, its results support the vaccine’s safety and pro-
vide important baseline data that will raise healthcare
workers’ and the general public’s awareness of COVID-19
vaccine expected side-effects. In this way, vaccine-hesitant
individuals and pessimists might be convinced to accept the
COVID-19 booster dose.
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