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Background: The purpose of this study was to examine the mild and moderate side-effects experienced by the healthcare workers 
(HCWs) in the Eastern Province of Saudi Arabia after receiving the booster dose of the Pfizer-BioNTech/BNT162b2 COVID-19 
vaccine.
Methods: We directed a descriptive cross-sectional study among adults living in the Eastern Province of Saudi Arabia. A survey link 
was distributed through WhatsApp, SMS, or e-mail to HCWs. Participants’ general and demographic information were also collected, 
as well as information about any local and systemic side-effects reported following vaccination.
Results: The results of this study showed that 81.84% (401/490) of the HCWs who contributed to this study reported the minimum 
COVID-19 post-vaccination side-effect. Body pain (89%) and pain at the site of injection (88.73%) were the most frequent frequently 
reported side-effects, followed by headache (28.68%), joint or bone pain (27.18%), muscle pain (26.43%), nausea or vomiting 
(21.2%), fever (18.95%), skin rashes (10.22%). History of chronic diseases had a 0.44-fold increased risk of side-effects compared to 
no history of chronic diseases HCWs (adjusted odds ratio (aOR) = 0.44; 95% CI = 0.224, 0.880), and significant association of 
occupation with side-effects was also 1.61-fold increased risk compared to nonmedical ((aOR) = 1.61; 95% CI = 1.037, 2.513).
Conclusion: According to this study, the Pfizer-BioNTech/BNT162b2 COVID-19 vaccine was safe when given to Saudi Arabian 
HCWs. All reported side-effects were mild to moderate. The outcomes indicated that most participants had body pain and pain at the 
site of injection and fatigue is among the least reported side-effect post-booster dose. Healthcare was highly connected with more 
reporting of side-effects.
Keywords: COVID-19, vaccine, side-effects, healthcare workers, Eastern Province, Saudi Arabia

Introduction
The pandemic impulse generated due to the infectious agent severe acute respiratory syndrome coronavirus 2 (SARS- 
CoV-2) resulted in millions of infections and around six million deaths globally.1,2 As late as May 9, 2022, there were 
755,415 cases reported and 9103 deaths in KSA at the hand of SARS-CoV-2.2 Vaccination is regarded the at most 
survivor from the pandemic. However, keeping with the data collected as late as May 4, 2022, 11,562,157,794 
inoculations are reported to be administered worldwide.3 The earliest COVID-19 vaccine manufactured and approved 
was Pfizer-BioNTech/BNT162b2 which has the goal to hold off the pandemic. The experimental studies were completed 
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in a short duration and were given Food and Drug Administration (FDA) approval just after a few months following its 
I or II clinical trials that were held in May 2020. The EUA (emergency use authorization) for this vaccine was granted in 
the last month of the year 2020. It received 23 August 2021 the full FDA approval, after passing all safety and efficacy 
requirements.4 Three approved companies whose doses are presently available in Saudi Arabia include Pfizer-BioNTech 
/BNT162b2, Moderna, and Oxford/AstraZeneca COVID-19 vaccines.5,6 Among the currently approved COVID-19 
vaccines, Pfizer-BioNTech/BNT162b2 and Moderna mRNA-1273 are based on mRNA technology.7–10

With the detection of novel viral variants, like “Omicron”, “Delta”, and “Coronavirus Mu variant”, there is a worry 
that the decline in immunity over time will diminish the potency; therefore, the third dose called booster may be required 
to boost immunity in fighting against new strains.8 After getting FDA approval, the CDC (Centre for Disease Control and 
Prevention) recommended a third dose for all aged 65 and above, and later the eligibility was expanded to other groups. 
The WHO-World Health Organization is also emphasizing an additional dose of the vaccine, to emphasize vaccine efforts 
to decrease the death rates and turn down the severity of disease, to protect the general maintenance of health.11 In Saudi 
Arabia, an additional dose was suggested for all who crossed the age of 16 and had completed their 2 doses. The Ministry 
of Health (MOH) Saudi Arabia created cognizance of the third dose – booster dose – through a campaign called 
“Maintain Your Level with Booster Shot” so as to achieve maximum immunity in the community.5

Vaccine hesitancy (VH), the biggest challenge to overcome and managing the pandemic, is elucidated as refusal or 
delaying its acceptance despite its availability.12 A research in the Kingdom of Saudi Arabia (KSA) has reported that the 
driving factor in hesitancy in accepting the inoculations of the vaccine was the concern over its efficacy and safety. It was 
revealed in a review that the inclined awareness about safe vaccines and being honest in reporting adverse effects could 
help in tackling the delay faced in vaccine acceptance and improving the uptake of immunization.13

Several studies from various other areas of the world reported fewer side effects after administrating the first 
or second dose, such as pain at the site of injection, swelling, tenderness, redness, warmth, itch, and swollen armpit 
glands, headache, fever, fatigue, night sweats, chills and shivering, joint pain, muscle pain, nausea, vomiting, and loss of 
appetite.14–19 Despite the reality that the clinical studies assured the vaccine was safe and effective, it had limitations, 
such as a few participants recruited in the clinical studies and a healthier than real-world sample. This may neglect some 
less frequent deleterious effects that may happen. The vaccine developed in a short span and using new technology 
triggered a worry among people regarding its safety. Post-marketing evaluation is necessary to increase the public 
confidence in the vaccine and motivate them to accept the vaccine.10,20–23

Keeping the limitations of clinical studies in mind, further epidemiological studies are important to evaluate the short- 
term COVID-19 side effects and to increase public trust in the safety and efficacy of the vaccine. Health professionals are 
recruited in the present study with the hope that the unwanted effects being reported by health practitioners will be 
accurate in comparison to the non-health professionals. Therefore, this research objective is to identify the short-duration 
side effects after receiving the Pfizer-BioNTech/BNT162b2 COVID-19 vaccine in health practitioners in the Eastern 
Province of the Kingdom of Saudi Arabia.

Materials and Methods
Study Settings
A descriptive cross-sectional study, conducted in the Eastern Province of Saudi Arabia, used a self-administered online 
survey to look for adverse reactions reported by healthcare workers (HCWs) who have received the booster dose of 
Pfizer-BioNTech/BNT162b2 vaccine. All vaccinated respondents who had taken their booster dose of Pfizer-BioNTech 
/BNT162b2 vaccine were requested for online surveys wherever the respondents stayed requested to self-report some 
mild-to-moderate indications that they developed post-vaccination. The target people of the current study HCWs (aged 
18 to more than 55 years) were working in the Eastern Province, Saudi Arabia. The entitled respondents were to have 
taken their booster dose of the COVID-19 vaccine prior to participating and filling in the survey questionnaire. Clinical 
(physicians, nurses, medical technicians, and pharmacists) and nonclinical (administrative and medical record profes-
sionals, and nonmedical technicians) HCWs serving at private and public hospitals in Eastern Province during the study 
time were the target populations of the current study. Respondents who had not taken booster doses as well as not HCWs 
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were excluded from the study. The survey team identified the respondents (HCWs) from their professional and personal 
contact. Information was collected about those who were entitled and eager to participate in the survey. We followed 
STROBE guidelines for cross-sectional studies.24

Sample Size
In this study, we calculated the minimum sample size according to Lwanga and Lemeshow.25 Due to the absence of 
previous data on post-vaccination side-effects of COVID-19 booster dose among HCWs in Saudi Arabia, the <0.50 
presumed quantity was used,26 through a 5% margin of error and 95% confidence level. A total of 384 participants were 
deemed necessary for this study based on the minimum number. However, as this study was based on an online survey 
disseminated via social media, it was decided to decrease the sampling bias in our method. We increased it to include 577 
participants, which is near about 1.5-fold of the required size. During the study period, 580 eligible respondents 
participated in the study.

Tool and Data Collection
An appraisal of literature, including PubMed, 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 using Google Forms and was written in English and Arabic. The final versions were reviewed by four different 
experts in the field to check for face and content validity. It was initially distributed to a pilot sample consisting of 10 
participants to check for any technical misunderstandings or contraindications. The final data analysis did not include the pilot 
survey response. The survey was made as short in length as possible. It was clarified that the information would be used only 
for medical research purposes, as the participants were not identified and had the right to withdraw at any stage. An online 
survey using choice randomization displays answer options at random to the participants to avoid selection bias. Multiple 
sections were included in the questionnaire. A brief description of the purpose of the study is contained in the first section, 
along with contact details for the investigators, and an agreement for participants to consent to participate. The second section 
of the questionnaire was designed for the purpose of gathering general information about the respondents comprising age, sex, 
educational qualification, occupation, chronic diseases such as hypertension, diabetes mellitus, asthma, and others, in addition 
to whether they had, previous infection history with SARS-CoV-2 infection. 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 is 
a subsection with a list of the most frequently side-effects reported in other studies,21,27–29 redness at the site of the injection, 
pain at the site of the injection, body pain, fatigue, other, fever, chills, delayed menstruation, headaches, skin rashes, swelling at 
the site of the injection, nausea, and vomiting. Moreover, a section was provided for reporting other possible unpublished side- 
effects. The study participants may have experienced. Further-more, 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 are HCWs 
working in the Eastern Province of Saudi Arabia. The survey team identified the respondents for the survey. The survey’s link 
was disseminated to the respondents via WhatsApp, SMS, or e-mail and in individual to set a meeting. Survey/data collection 
has been performed from 7 March 2022 to 20 April 2022. Since all participants were asked to conduct the survey, members of 
the survey team identified and verified the responses of those who did not participate. Survey responses were provided by 
eligible participants based on their willingness to participate in the research.

Data for only those who had taken a booster dose of the Pfizer-BioNTech/BNT162b2 vaccine, respondent’s adherence 
with the inclusion and exclusion criteria and submitted a complete questionnaire. Of 577 participants, 74 (12.82%) 
individuals were excluded due to incomplete survey. Thirteen (2.25%) participants received the Moderna COVID-19 
vaccine and were excluded from this study. In total, 490 (84.92%) respondents were included in the final analysis.

Ethical Approval
For conducting this study, we obtained ethical approval from the standing ethical review committee at Mohammed Al- 
Mana College for Medical Sciences (Reference number: SR/RP/80). We obtained the consent of all study participants 
before participation in the study. The study omitted responses with no informed consent, incomplete responses, those 
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who failed to take a booster dose, respondents other than HCWs and those who taken a COVID-19 vaccine booster dose 
other than the Pfizer-BioNTech/BNT162b2 vaccine.

Statistical Analysis
Statistical analysis was conducted using the data spread from Google Forms (Mountain View, California, USA) and 
Microsoft Excel (Version 2016), and then exported into Statistical Package for Social Sciences (SPSS) version 26.0 
(IBM, Inc., Armonk, NY, USA). To depict the distribution of categorical variables, we used descriptive statistics such as 
occurrence, percentage, and mean ± standard deviation (SD), and to represent quantitative variables, we used median 
(interquartile range, IQR), respectively. Shapiro–Wilk tests were performed before the analysis to determine the normal-
ity of all quantitative variables. We cast off Pearson’s chi-square (χ2) for examining the connotation amongst COVID-19 
post-vaccination side-effects and the independent variables (demographics and background features). Mann–Whitney 
U-tests and Kruskal–Wallis tests were used to evaluate the number of COVID-19 post-vaccination adverse effects 
reported by the respondents as an ordinal dependent variable corresponding to the independent variables.

Additionally, a multivariate logistic regression investigation was conducted to determine the factors related to 
a complaint about side-effects subsequent to administration of the Pfizer–BioNTech/BNT162b2 COVID-19 vaccine, 
which was coded as a replica reliant on variable (yes = 1 and no = 0). A multivariate ordinal logistic regression 
exploration was conducted to determine whether certain factors are associated with side-effects following vaccination. 
A multivariate logistic regression model was created based on all variables that were associated with p ≤ 0.25 in 
univariate investigations.30 Odds ratios were calculated and intervals of confidence were calculated for all analyses. 
P-values were amended for multiple evaluations using the consecutive Bonferroni method (Bonferroni-Holm). Statistical 
significance was defined as p-values less than 0.05.31

Results
Respondent’s General Characteristics
Table 1 shows the general demographic characteristics of 490 vaccinated HCWs with the Booster dose of Pfizer- 
BioNTech/BNT162b2 vaccine participated in the study.

The mean± SD age of the contributors was 33.83±6.91; more than half (56.74%, n = 278) of them were females, and 
43.26% were males. Nurses were accounted for the majority of HCW group at 25.51% (n = 125), followed by Pharmacist 
(Medical) (18.37%, n = 90). Among all the HCW 29.18% (n = 143) have experienced between 1 and 2 years. Participants 
who had been previously diagnosed with COVID-19 made up 32.86% (n = 161), most of whom were females (56.52%, 
91/161). Only 8.37% (n = 41) of participants had reported suffering from a chronic disease.

Details of COVID-19 Vaccine Side-Effects
As a result of this study, 81.84% (401/490) of the HCWs who took part described at least one post-vaccination side effect 
of COVID-19. There were 3 (1–4) reported side effects (median (IQR). Amongst the 401 HCWs who experienced post- 
vaccination side-effects of COVID-19, Figure 1 displays that body pain (89%) and pain at the site of injection (88.73%) 
were the utmost frequent reported side-effects, followed-by headache (28.68%), joint or bone pain (27.18%), muscle pain 
(26.43%), nausea or vomiting (21.2%), fever (18.95%), skin rashes (10.22%). On the other hand, the smallest often 
reported unwanted effects were redness at the site of injection (8.23), chills (7.98%), fatigue (7.73%), and swelling at the 
site of injection. However, 11.93% of the female respondents also reported delayed menstruation.

Participants who developed COVID-19 post-vaccination side effects were grouped according to their gender 
(Table 2). The results displayed that female HCWs had a meaningfully higher occurrence of side-effects of body pain 
(90.12% vs 87.34%; χ2 = 18.37; p<0.001), pain at the site of the injection (89.30% vs 87.97%; χ2 = 17.08; p = 0.001), 
swelling at the site of the injection (5.35% vs 2.53%; χ2 = 4.76; p = 0.03), headache (89.30% vs27.85%; χ2 = 6.33; p = 
0.01), muscle pain (28.40% vs 23.42%; χ2 = 9.66; p<0.001) and skin rashes (11.11% vs 8.86%; χ2 = 6.33; p = 0.01) 
compared to male HCWs. On the other hand, the male HCWs had an ominously higher frequency of whole-body pain/ 
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fatigue (67.8%, 61/90) related to their female peers (50.0%, 80/160) (χ2 = 4.12; p = 0.04). Nonetheless, these significant 
differences were not retained when the Bonferroni–Holm adjustment was applied.

Associations of the Described COVID-19 Vaccine Side-Effects
In Table 3, we explore how COVID-19 vaccine side effects are associated with participant demographics and 
health background characteristics. HCWs developed side-effects at comparable frequencies (p = 0.001) among 
females (87.41%, 243/278) and males (74.52%, 158/221). There was substantial variance in the frequency of side- 
effects consistent with participants’ age (<0.001) except >55 years age group. Interestingly, medical HCWs had 
a significantly lower frequency of unwanted effects than nonmedical HCWs (61.67% vs 80.73%; p = 0.001). 
Similarly, more than 5 years of experience significant side-effects (86.08%; p = 0.04) compared to another 
experience group of HCWs. There is no significant relationship between the history of comorbidities of 

Table 1 General Demographic and Health Characteristics of the Participants (n = 490)

Variable Outcome n(%)

Age group (years) 18–36 332(67.75)

37–54 130(26.53)

>55 28(5.71)

Gender Males 212(43.26)

Females 278(56.74)

Occupation Administrative Professional (Nonmedical) 22(4.49)

Clinical Nutritionist/Dietician (Medical) 19(3.88)

Dentist (Medical) 48(9.80)

Nurse (Medical) 125(25.51)

Medical Laboratory Professional (Nonmedical) 34(6.94%

Health Education Specialist (Nonmedical) 12(2.45)

Pharmacist (Medical) 90(18.37)

Physical Therapist (Medical) 17(3.47)

Physician (Medical) 50(10.20)

Respiratory Therapist (Medical) 32(6.53)

Technician (Nonmedical) 41(8.37)

Experience in years <1 69(14.08)

1–2 143(29.18)

2–5 84(17.14)

>5 194 (39.59)

History of comorbidities such as DM/HTN/asthma or 

others

Yes 41(8.37)

No 449(91.63)

History of COVID-19 infection before taking booster 

dose

Yes 161(32.86)

No 329(67.14)

Abbreviations: DM, diabetes mellitus; HTN, hypertension.
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COVID-19 infection and side-effects experienced with the booster dose of vaccination. After Bonferroni–Holm 
correction, only two variables, sex, and occupation (medical) displayed a substantial link with the reporting of 
side-effects.
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Figure 1 The frequency of COVID-19 vaccine side-effects reported among the participants (n = 401).

Table 2 Distribution of COVID-19 Vaccine Side-effects Reported Among the Healthcare Worker Participants 
According to Gender (n = 401)

Outcome Female  
(n = 243)

Male  
(n =158)

Total  
(n = 401)

χ2 (p)

Body pain 219(90.12) 138(87.34) 357(89) 18.37(<0.001)*

Pain at the site of the injection 217(89.30) 139(87.97) 356(88.78) 17.08(0.001)*

Headache 71(29.22) 44(27.85) 115(28.68) 6.33(0.01)*

Joint or bone pain 63(25.93) 46(29.11) 109(27.18) 2.65(0.10)

Muscle pain 69(28.40) 37(23.42) 106(26.43) 9.66(<0.001)*

Nausea or vomiting 54(22.22) 31(19.62) 85(21.20) 6.22(0.10)

Fever 41(16.87) 35(22.15) 76(18.95) 0.47(0.49)

Redness at the site of the injection 22(9.05) 11(6.96) 33(8.23) 3.66(0.06)

Chills 19(7.82) 13(8.23) 32(7.98) 1.125(0.29)

Fatigue 11(4.53) 20(12.66) 31(7.73) 2.61(0.11)

Swelling at the site of the injection 13(5.35) 4(2.53) 17(4.24) 4.76(0.03)*

Skin rashes 27(11.11) 14(8.86) 41(10.22) 4.12(0.04)*

Delayed menstruation 29(11.93) – – –

Notes: χ2: Chi-square test statistic. *Significant difference between the two groups (unadjusted p<0.05).
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In Table 4, we display the changes in the number of COVID-19 post-vaccination adverse effects stated by the 
deliberate HCWs according to self-governing variables. Medical HCWs have far fewer side effects (median = 4; IQR = 
2, 3) as compared to nonmedical HCWs (median = 1; IQR = 1, 2) (U = 4148; p = 0.05) based on the Mann–Whitney 
U-test. Nevertheless, the Kruskal–Wallis test did not show any significant differences in the number of side effects 
between age groups (H = 2; p = 0.36). As well, there were no significant differences in the number of side effects across 
variables (p > 0.05).

A Multivariate Analysis of the Factors Associated with Reported Side Effects of the 
COVID-19 Vaccine
In Table 5, we present the results of multivariate logistic regression analysis for the factors accompanying reporting side- 
effects following the booster dose of the COVID-19 vaccine among the HCWs. All variables that displayed relations with p ≤ 
0.25 in the univariate analysis are available in Table 3. Hosmer–Lemeshow test, cast-off for the inferential goodness-of-fit 
test, indicated the model fitted the data well (χ2 = 13.584; p = 0.317). The results revealed that a history of chronic diseases 
had a 0.44-fold increased risk of side-effects compared to no history of chronic diseases health care workers (adjusted odds 
ratio (aOR) = 0.44; 95% CI = 0.224, 0.880), and a significant association of occupation with side-effects was also 1.61-fold 
increased risk compared to nonmedical ((aOR) = 1.61; 95% CI = 1.037, 2.513). Though, the substantial connotation of 
the year of experience with side-effects was not maintained in the multivariate analysis (p = 0.418).

Moreover, Table 6 provides the multivariate ordinal logistic regression analysis results for the factors prompting the number 
of COVID-19 vaccine side-effects described by the studied health care workers. Table 4 presents a univariate analysis that 
showed differences with a probability of p ≤ 0.21; all variables that showed a difference were included in the model. The model 

Table 3 Associations of the Reported COVID-19 Vaccine Side-effects with the Participants’ Background Characteristics (n = 490)

Characteristic Participants with Side 
Effects, (n = 401)

Participants with No Side 
Effects, (n = 89)

OR (95% CI) p-value

Age group (years)

18–36 (n=332) 255(76.80) 77(23.2) 0.27(0.14, 0.51) <0.001*

37–54 (n=130) 121(93.07) 9(6.93) 3.84(1.86, 7.90) <0.001*
>55 (n=28) 25(89.28) 3(10.72) 1.91(0.56, 6.45) 0.29

Sex
Male (n=212) 158(74.52) 54(25.47) 0.42(0.26, 0.67)

Experience in years

<1 (n=69) 53(76.81) 16(23.18) 0.70(0.37, 1.30) 0.70

1–2 (n=143) 118(82.51) 25(17.48) 1.06(0.65, 1.78) 0.24
2–5 (n=84) 63(75) 21(25) 0.60(0.34, 1.05) 0.07

>5 (n=194) 167(86.08) 27(13.91) 1.63(1, 2.68) 0.04*

History of comorbidities such as DM/ 

HTN/Asthma or others

Yes (n=41) 38(92.68) 3(7.31) 3(0.90, 9.950) 0.08
No (n=449) 363(80.84) 86(19.16) 0.33(0.10, 1.10) 0.05

Occupation
Medical (n=381) 235(61.67) 68(38.33) 0.43(0.25, 0.74) 0.001*

Nonmedical (n=109) 88(80.73) 21(19.26) 0.91(0.52, 1.56) 0.74

Diagnosed previouslywith COVID-19

Yes (n = 161) 134(83.22) 27(16.77) 1.15(0.70, 1.90) 0.57

No (n = 329) 267(81.15) 62(18.85) 0.86(0.52, 1.42) 0.57

Note: *Significant association (using the Bonferroni–Holm correction for multiple comparisons). 
Abbreviations: OR, odds ratio; CI, confidence interval. Significant association (unadjusted p < 0.05).
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Table 4 Number of Side-effects Reported by the Participants Following the Booster Dose of COVID-19 Vaccine 
According to the Participants’ Background Characteristics (n = 401)

Characteristic No. of Reported Side-Effects Statistics p

Median (IQR)

Age, years H= 2 0.36
18–36 (n=255) 4(3, 2)

37–54 (n= 121) 2(2, 3)

>55 (n=25) 1(1, 2)

Experience in years H=3 0.39

<1 (n=53) 1(1, 2)
1–2 (n= 118) 2(1, 3)

2–5 (n=63) 2(2, 3)

>5 (n=167) 4(3, 3)

History of comorbidities such as DM/HTN/Asthma or others U=9801 0.80

Yes (n=38) 1(1, 2)
No (n=363) 4(3, 3)

Occupation U=4148 0.05*
Medical (n=381) 4(2, 3)

Non-medical (n=109) 1(1, 2)

History of COVID-19 infection before taking booster dose U=35511 0.33

Yes (n=134) 1(1, 2)
No (n=267) 4(3, 4)

Notes: Significant difference (unadjusted p < 0.05). Significant difference (using the Bonferroni correction for multiple comparisons). *Significant association. 
Abbreviations: IQR, interquartile range; U, Mann–Whitney U-statistic; H, Kruskal–Wallis test statistic.

Table 5 Multivariate Analysis of Factors Associated with Reporting of Side-effects 
Following COVID-19 Vaccine Among the Participants (n = 401)

Variable aOR 95% CI p

History of chronic diseases 0.44 0.224, 0.880 0.020*

Occupation (Medical) 1.61 1.037, 2.513 0.034*

Year of experience (1) 5.41 0.439, 1.408 0.418

Note: *Significant association of COVID-19 vaccine side-effects (p < 0.05). 
Abbreviations: aOR, adjusted odds ratio; CI, confidence interval.

Table 6 Results of Ordinal Logistic Regression for the Factors Associated with the 
Number of Reported Side-effects Following the COVID-19 Vaccine (n = 401)

Variable aOR 95% CI p

Age (Year) 0.946 −1.510, 0.508 0.331

Gender (Female) 5.164 0.116, 1.576 0.023*

Occupation (Medical) 0.172 −0. 603, 0.926 0.679

History of COVID-19 infection 17.410 0.575, 1.974 <0.001*

Note: *Significant association of COVID-19 vaccine side-effects (p < 0.05). 
Abbreviations: aOR, adjusted odds ratio; CI, confidence interval.
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had a good fit and was statistically significant (χ2 = 19.254, p < 0.001). In the current study, the rate of stated side-effects was 
meaningfully predisposed by HCW gender and history of COVID-19 infection. The results indicated that holding other variables 
unchanged, a history of COVID-19 infection was fewer expected to report a greater number of side-effects than no history of 
COVID-19 infection (aOR = 17.410; 95% CI = 0.575, 1.974; p < 0.001). Likewise, female respondents were less likely to report 
a greater number of side-effects than male contributors (aOR = 5.164; 95% CI = 0.116, 1.576; p = 0.023).

Period and controlling of the described COVID-19 vaccine side-effects among the health care workers who developed 
COVID-19 post-booster dose vaccination side-effects, 77.81% (312/401) of the testified side-effects happened on the day of 
getting the vaccine (Day 0). In contrast, 16.21% and 5.49% of the stated side-effects happened on Day 1 and Day 2 post- 
vaccination (the second and third post-vaccination days of booster dose), correspondingly. However, only 0.50% HCWs reported 
side effects appeared after day 2 of a post-booster dose of vaccination. The period of informed side-effects was 1–2 days for 
58.35% (n = 234) and 3–5 days for 25.94% (n = 104), while the side-effects lasted for more than 5 days for only 7.73% (n = 31) of 
the subcategory of members who reported unwanted effects. Furthermore, 3.0% (n = 12) of those who experienced side-effects 
go to a doctor, and medicine for a post-booster dose of vaccination side-effects was taken by 83.79% (n = 336). Only 1.5% HCWs 
(n=6) were admitted to the hospital for less than 24 hours; however, only 0.50% (n = 2) were admitted to the hospital for 24–36 
hours (Table 7).

Discussion
Presenting transparently the possible side effects post-vaccine administration is an approach to keeping trust in the 
vaccines and maximizing the benefits of vaccines safely. Subsequently, populations’ fears against vaccines could be 
dissipated. In this context, the current research sheds light on the prevalence of Side-Effects related to mRNA-based 
COVID-19 Vaccine booster dose among HCWs in the Eastern Province of Saudi Arabia.

The outcomes of the current study revealed a high incidence of side effects among the respondents where 81.84% of 
them have stated the minimum of one side-effect post-COVID-19 vaccine booster dose. This is consistent with data from 
other studies examining the safety of booster dose.32 However, compared to a previous study for first and second doses in 
which short-term side-effects of Pfizer-BioNTech/BNT162b2 in individuals age span between 18 and 70 years old were 
investigated, fewer overall side-effects (40%, n = 208) were recorded.33

Table 7 The Onset, Duration, and Management of COVID-19 Vaccine Side-effects Were Reported Among the Participants in the 
Study (n = 401)

Onset and Duration of Side Effects Male (n = 158) Female (n = 243) Total (n =401) χ2 (p)

Duration of the side effect symptom 9.80(0.02)

<1 day 15(9.49) 17(7.00) 32(7.98)

From 1 to 2 days 101(63.92) 133(54.73) 234(58.35)
From 3 to 5 days 37(23.42) 67(27.57) 104(25.94)

>5 days 5(3.16) 26(10.70) 31(7.73)

Time of the side effects started to appear 1.03(0.79)

Day 0 120(75.95) 192(79.01) 312(77.81)
Day 1 29(18.35) 36(14.81) 65(16.21)

Day 2 8(5.06) 14(5.76) 22(5.49)

After 2 days 1(0.63) 1(0.41) 2(0.50)

Taking medication to alleviate side effects 125(79.11) 211(86.83) 336(83.79) 22.01(<0.001)

Visiting a hospital due to side effects 3(1.9) 9(3.70) 12(3.0) 3(0.80)

Hospitalization because of side effects 0.89(0.34)
<24 Hours 1(0.53) 5(2.05) 6(1.50)

24–36 Hours 1(0.53) 1(0.411) 2(0.50)

Note: χ2: Chi-square test statistics.
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Our findings show that body pain (89%) and injection site pain (88.73%) were typically indicated side-effects by the 
HCW respondents, similar to the data publicized by Phase 3 clinical trial with the Pfizer-BioNTech/BNT162b2 vaccine 
revealed that pain at the injected site was the prevalent complication (71–83%). However, in contrast to findings of the 
stated clinical trial where fatigue was the second reported side-effects (34–47%), our data show fatigue was among the 
least frequently reported side effects (7.73%).34 We found higher values for delayed menstruation indicated by female 
participants (11.93%) than those reported by Edelman et al in the USA (4.3%).35

Our results corroborate with previous studies where a gender-related variance in describing adverse events after 
numerous vaccines. It was detected a vigorous inflammatory and immune responses to vaccines in females as opposed to 
males, which could elaborate the gender-based variances response toward vaccinations.36 Additionally, behavioral, 
genetic, and hormonal elements could trigger the divergence in adverse events after vaccination between genders.37,38

Remarkably, the contemporary paper revealed that medical profession participants showed an important connotation 
with the reporting of side-effects, which concurs well with the findings of a study done by Darraj et al in Saudi Arabia.39 

Medical HCWs were more likely than nonmedical HCWs to detail a higher figure of side effects. These could be related 
to the medical and scientific background of medical HCWs about vaccine safety, which would improve their capacity to 
recognize and distinguish manifestations.39

Contrary to several earlier reports indicating that people with prior exposure to COVID-19 infection detailed more 
side effects, our results do not seem to confirm their observation.20,34,40 In fact, no significant relations with history of 
COVID-19 infection and side effects experienced with the booster dose of vaccination were noted in our study. However, 
a noteworthy link between increased reporting side effects and participants having a history of chronic diseases was 
noted and also confirms previous findings in Germany.41

In this study, 77.81% of the reported side-effects happened on vaccination day (0 day), which is in agreement with the 
results stated in other comparable studies.33,42 In the present investigation around 83.79% of the respondents were on 
medications (chiefly analgesics) to lessen the side effects. Analgesics are commonly used by Saudi Arabians both 
currently working in healthcare and those not in healthcare to ease the COVID-19 vaccine’s side effects.43 Moreover, just 
3% of the respondents necessitated seeing a physician owing to side-effects from the vaccines, and only 2% of the 
respondents were hospitalized. This will fully endorse the vaccines’ safety.

As a result of the present study, we can add more social confidence related to the safety of the COVID-19 Pfizer- 
BioNTech/ BNT162b2 vaccine, allowing to speed vaccination coverage. The transparent reporting of side effects by 
health care workers is especially central for accepting vaccinations for the general public. This is because people are 
more likely to be vaccinated when directed by a healthcare professional.44

However, our study is not without limitations. First, a self-administered online survey was used to assemble the data, 
which could result in a reporting bias and quite a small sample size. We chose an online study because we wanted to 
guarantee participants’ safety, due to the COVID-19 pandemic, SARS-CoV-2 viruses, and the recommendation to 
continue social distancing as a precaution measure in Saudi Arabia. In addition, conducting community-based surveys 
would be difficult during this pandemic. Thus, we collected our data online through a self-reported survey, and it was 
distributed based on the authors’ networks. Another limitation of the current study is that it observed the vaccine’s short- 
term side-effects (from day 0). Vaccine effects on our cohort are still unknown in both the short- and long-term. 
Likewise, side effects subsequent to the booster dose of the vaccine were investigated, whereas the side-effects post the 
first and second dose of the vaccine were not studied. Additionally, the participants were only Pfizer-BioNTech 
/BNT162b2 recipients. Therefore, more multicentred investigations with bigger sample sizes are necessary to confirm 
the different COVID-19 vaccines safety profiles permitted in the country as well as, forthcoming studies to assess other 
rare events such as thromboembolic profiles and myocarditis and to confirm the immunogenicity of the booster doses are 
also important.45

Conclusions
The current research comes up with relevant information regarding the side effects that can occur post-COVID-19 
vaccine administration amongst HCW in the Eastern Province of Saudi Arabia. The outcomes indicated that most 
respondents had body pain and site injection pain, whereas fatigue is among the least reported side-effects post-booster 
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dose. The female respondents also report delayed menstruation, but it would be necessary to collect extensive data 
from a large number of vaccinated populations to assess any significant association between delayed menstruation and 
the COVID-19 vaccine. Additionally, occupations related to healthcare were highly connected with more reporting of 
side-effects. Self-medication practice to alleviate side-effects due to the vaccination is clearly manifested in the. 
Overall, the outcomes pointed to entirely tolerable mild to moderate reported COVID-19 post-booster dose vaccination 
side-effects. Consequently, the existing study’s findings reinforce the vaccine’s safety and offer main standard facts to 
rise healthcare workers’ and the general community’s awareness of the predictable side-effects subsequent COVID-19 
vaccines. This could convince the reluctant, refusal persons and pessimists to receive the booster dose COVID-19 
vaccine.
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