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Abstract
Aims/Background The coronavirus disease 2019 (COVID-19) pandemic has significantly impacted
global health and the economy. Vaccination is crucial for controlling its spread, and healthcare workers
(HCWs) in Saudi Arabia prioritize vaccination. This systematic review aimed to: (1) evaluate the
reported side effects of COVID-19 vaccines among HCWs in Saudi, (2) assess vaccine acceptance
rates and their temporal changes, and (3) identify the factors influencing vaccine uptake and hesitancy.
MethodsWe conducted a systematic review following preferred reporting items for systematic reviews
and meta-analyses (PRISMA) guidelines. The protocol included: (1) systematic searching of five major
databases (MEDLINE, Embase, PubMed, Scopus, and Web of Science) up to 25 November 2024; (2)
independent screening and selection by three reviewers using predefined inclusion criteria; (3) quality
assessment using the Joanna Briggs Institute (JBI) critical appraisal tool; and (4) standardized data ex-
traction and synthesis focusing on vaccine side effects, acceptance rates, and influencing factors among
healthcare workers in Saudi Arabia.
Results Of the 220 citations, 30 met the inclusion criteria. Studies have revealed predominantly mild
to moderate side effects, with severity patterns varying by professional role and demographic factors.
Vaccine acceptance showed significant improvement over time, which was attributed to public health
campaigns, peer influence, and improved accessibility. Higher acceptance was correlated with profes-
sional experience and education levels, while hesitancy stemmed from safety concerns and efficacy
doubts.
Conclusion Understanding these patterns supports the development of targeted interventions, suggest-
ing a need for evidence-based communication and peer-led education programs. Healthcare institutions
should focus on transparent safety communication and address specific misconceptions to enhance vac-
cine confidence among HCWs.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic, caused by the novel se-

vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus, has spread
globally since its initial identification in China. This virus typically presents with a
constellation of symptoms, including fever, cough, dyspnea, and respiratory com-
plications (Huang et al, 2020), while also demonstrating the potential to affect mul-
tiple physiological systems (Anand et al, 2020; Brielle et al, 2020; Lu et al, 2020;
Majrashi, 2023; Wu et al, 2020). The COVID-19 pandemic has had a profound
and multifaceted negative impact on global public health and economy. While the
implementation of rigorous hygiene practices and behavioral control measures has
proven effective in mitigating disease transmission, the development and deploy-
ment of vaccines are widely regarded as the single most important intervention
for providing protection and controlling the spread of this virus (Pogue et al, 2020).
TheWorld Health Organization estimates that routine childhood immunization pro-
grams prevent between 3.5 and 5 million deaths globally each year (Lynch and
Marcuse, 2008).

The Kingdom of Saudi Arabia has been at the forefront of COVID-19 vac-
cination efforts, approving and deploying several effective vaccines to protect its
population. The Saudi Food and Drug Authority (SFDA) (https://www.sfda.gov.s
a/en) granted emergency use authorization to three prominent COVID-19 vaccines:
Pfizer-BioNTech’s (New York, NY, USA (Pfizer Inc.) and Mainz, Germany (BioN-
Tech SE)), mRNA-based vaccine on 24 November 2020, the viral vector vaccine
developed by AstraZeneca (Cambridge, UK), on 18 February 2021, and, most re-
cently, Moderna’s (Cambridge, MA, USA), mRNA-1273 vaccine on 30 April 2021,
shortly after the World Health Organization (WHO) had given its seal of approval.
As part of its strategic approach to combat the pandemic and safeguard the health
and well-being of its citizens, Saudi Arabia has prioritized the early administra-
tion of these approved vaccines to key target groups, including healthcare workers
(HCWs), the elderly, and individuals with chronic or autoimmune conditions (Al-
thaqafi et al, 2023).

HCWs have been at the forefront of the pandemic response, providing care to
COVID-19 patients and playing a crucial role in the effectiveness of immunization
programs, as their own attitudes and knowledge about vaccinations can influence
their intention to offer them and their personal decision to get vaccinated (Kabamba
Nzaji et al, 2020). Research has shown that HCWs can sometimes be vaccine-
apprehensive (Paterson et al, 2016), and this reluctance may contribute to public
hesitancy and opposition to vaccination (Dubé et al, 2013; Verger et al, 2015). Ad-
ditionally, healthcare professionals with unfavorable opinions about vaccines tend
to recommend them infrequently to their patients (Arda et al, 2011).

The success of an immunization strategy relies heavily on the public’s percep-
tion, acceptance, and use of a vaccine, even if it has been released on an emer-
gency basis. Without this public confidence and readiness to be vaccinated, vac-
cine reluctance will be a significant challenge (Rhodes et al, 2021). Ensuring high
COVID-19 vaccine acceptance and uptake among HCWs, including their experi-
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ences and perceptions regarding vaccine side effects, is important for protecting
them, their patients, and the broader community. This review explored the side
effects of COVID-19 vaccines experienced by HCWs, as their perceived safety of
the vaccines can influence their advocacy and recommendation of vaccines to the
public. Understanding the factors influencing COVID-19 vaccine acceptance, atti-
tudes, and experiences with side effects among HCWs in Saudi Arabia is crucial
for informing targeted interventions and policies to improve vaccine uptake in this
population. This systematic review aimed to address the following research ques-
tions:

(1)What are the reported side effects of COVID-19 vaccines among healthcare
workers in Saudi Arabia and what factors influence their occurrence and severity?

(2) What is the overall level of COVID-19 vaccine acceptance among health-
care workers in Saudi Arabia and how has the acceptance rate changed from the
early to later vaccination periods?

(3)Which demographic, professional, and psychosocial factors influence COV
ID-19 vaccine acceptance and hesitancy among healthcare workers in Saudi Ara-
bia?

(4) What are the prevailing attitudes and perceptions of COVID-19 vaccines
among healthcare workers in Saudi Arabia, particularly regarding vaccine safety,
efficacy, and booster dose?

(5) How do healthcare workers’ knowledge and attitudes toward COVID-19
vaccines influence their overall vaccine acceptance and uptake?

Methods
We followed the recommendations from the preferred reporting items for sys-

tematic reviews and meta-analyses (PRISMA) guidelines to ensure high-quality
reporting in this systematic review (Moher et al, 2009). The PRISMA flowchart
(Fig. 1) outlines the selection process for the studies included in the review. The
PRISMA chart was generated using Review Manager (RevMan) V5.4, manufac-
tured by the Cochrane Collaboration, located in London, UK (https://training.coc
hrane.org/online-learning/core-software/revman). The PRISMA checklist was uti-
lized as a framework for this systematic review and is provided as Supplementary
Table 1.

Search Strategy
Weconducted a comprehensive literature search of fivemajor electronic databa-

ses: Embase Ovid (1974–25 November 2024; https://www.embase.com), MED-
LINEOvid (1946–25November 2024; https://ovidsp.ovid.com), PubMed (inception–
25 November 2024; https://pubmed.ncbi.nlm.nih.gov), Scopus (https://www.scop
us.com), and Web of Science (https://www.webofscience.com). Additional cita-
tions found in Scopus andWeb of Science were duplicates of articles already identi-
fied in the primary databases. The search terms were derived fromMeSH (Medical
Subject Headings) and included: “COVID-19” OR “SARS-CoV-2” OR “Coron-
avirus Disease 2019” AND “COVID-19 Vaccines” OR “SARS-CoV-2 Vaccines”
OR “BNT162 Vaccine” OR “mRNA-1273 vaccine” OR “ChAdOx1 nCoV-19 vac-
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Fig. 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA)
flowchart for the selection process. The PRISMA chart was generated using Review Man-
ager (RevMan), version 5.4, manufactured by Cochrane Collaboration, located in London, UK
(https://training.cochrane.org/online-learning/core-software).

cine”OR “COVID-19Vaccine, AstraZeneca”AND“Attitude toHealth”OR “Health
Knowledge, Attitudes, Practice” OR “Patient Acceptance of Health Care” OR “Ad-
verse Effects” OR “Vaccination Hesitancy” OR “Drug-Related Side Effects and Ad-
verse Reactions” AND “Health Personnel” OR “HealthcareWorkers” OR “Medical
Staff” OR “Hospital Personnel” OR “Physicians” OR “Nurses” OR “Allied Health
Personnel” AND “Saudi Arabia”. The search was limited to articles published in
the English language. Relevant studies were saved for further review to extract the
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key information. The inclusion and exclusion criteria outlined in the study protocol
were used to evaluate eligibility of the identified studies.

Selection Criteria
The study selection process was conducted independently by three authors

(MHZ, AHA, and SYZ). The titles, abstracts, and full texts of the identified arti-
cles were screened to assess their eligibility for inclusion in the systematic review.
Any disagreements were resolved through discussions with other authors. Studies
were included only if they met all the predefined inclusion criteria. Additionally,
the reference lists of the included studies were checked to identify any other rel-
evant articles that may have been missed during the initial database search. The
systematic review was limited to published peer-reviewed articles. Full-text ver-
sions of the selected studies were then retrieved and thoroughly reviewed to ex-
tract the information necessary to address the primary objective and purpose of this
study. For standardized assessment across studies, side effects were categorized
based on severity. Mild side effects included local reactions, such as injection site
pain or swelling, and systemic symptoms that did not interfere with daily activities.
Medium side effects were defined as symptoms that affected daily activities but did
not require medical attention. Severe side effects included those requiring medical
intervention or hospitalization.

Inclusion and Exclusion Criteria
This systematic review included studies that met the following inclusion crite-

ria: (a) original peer-reviewed research using quantitative methods, (b) study pop-
ulation consisting solely of healthcare workers in Saudi Arabia, (c) research ex-
amining COVID-19 vaccine side effects, acceptance, and/or attitudes, (d) articles
published in English, and (e) studies published from 2 March, 2020 onwards.

Studies were excluded if they: (a) contained mixed populations where HCW
data could not be separately analyzed, (b) focused solely on COVID-19 knowledge
without addressing vaccination aspects, (c) presented only preliminary or interim re-
sults without complete data analysis, or (d) lacked adequate description of method-
ological approaches. This systematic approach ensured methodological rigor while
acknowledging the rapid pace of pandemic-related publications.

Data Extraction
The title and abstract screening process was independently conducted by five

authors (HAM, GFH, RAH, SMS, and SMA). The full-text versions of the identi-
fied articles were reviewed to determine their eligibility for inclusion in the study.
Data were then systematically extracted from the selected studies, including the
basic characteristics of the included literature, such as the author, publication date,
research type, number of participants, and study design. The researchers also col-
lected demographic information about the study subjects, such as average age and
sex, as well as the key findings related to the side effects, acceptance, and attitudes
toward COVID-19 vaccination among HCWs in Saudi Arabia. Other relevant data
points were also recorded. Any disagreements or controversies that arose during
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the data extraction process were resolved through thoughtful discussions among all
the study authors. The data extraction process was then independently reviewed
and verified by IMY. and AMS to ensure accuracy and completeness.

Quality Assessment
The quality assessments of the studies were conducted independently by two

authors (MHZ and AHA) using the critical appraisal checklist for analytical cross-
sectional studies, recommended by the Joanna Briggs Institute (JBI) and available
at https://jbi.global/critical-appraisal-tools. Any discrepancies were resolved by
consensus. The checklist consists of eight questions that were considered for each
study. A score of one point was assigned to each affirmative response to the ques-
tions. Therefore, the scores assigned to each study ranged from 0 to 8. The scores
for each domain were categorized as low, high, or unclear risk of bias. The risk of
bias Figs. 2,3 were generated using RevMan V5.4, manufactured by the Cochrane
Collaboration, located in London, UK (https://training.cochrane.org/online-learnin
g/core-software/revman). Based on the overall score, the studies were classified as
having low risk (score ≥7), medium risk (score 4–6), or high risk of bias (score
≤1–3). While quality assessment was performed for all included studies, formal
weighting based on quality scores was not applied in the synthesis of the findings.
However, the methodological quality of the studies was considered in the interpre-
tation of the results and discussed as a limitation where relevant.

Fig. 2. Risk of bias of the included studies with low, high, and unclear concerns for each item.

Results
Study Selection

The initial electronic database searches of MEDLINE, Embase, PubMed, Sco-
pus, and Web of Science yielded 220 citations. After removing 142 duplicate
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Fig. 3. Risk of bias summary of the included studies with low (+ green sign), high (- red sign),
and unclear (empty space) concerns in each study.

records, 78 studies remained for title and abstract screening. During this screen-
ing process, 48 studies were excluded for the following reasons: 10 were abstracts
or letters to the editor, 15 reported on non-HCW populations, 15 were duplicates,
and eight were unavailable in a full-text format. Ultimately, 30 studies were consid-
ered eligible for inclusion in this analysis. Fig. 1 shows the PRISMA flow diagram
illustrating the selection of 30 studies from the initial 220 citations. The PRISMA
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flow diagram shows a systematic and thorough screening process with clear docu-
mentation of the excluded studies at each stage. The final inclusion of 30 studies
from the 220 initial citations demonstrates the rigorous application of the selection
criteria, thereby enhancing the reliability of the review.

Quality Assessment
The quality assessment and risk of bias for the included studies are presented

in Figs. 2,3, and Table 1. Fig. 2 presents the overall risk assessment by domain,
showing a predominantly low risk across the methodological criteria. Fig. 3 details
the individual study quality assessments, highlighting that most studies maintained
high methodological standards. Table 1 presents detailed quality scores across the
eight JBI criteria, demonstrating that 26 studies achieved high-quality scores (≥7),
particularly in the study design and statistical analysis domains. Three of these
studies (Almusalami et al, 2023; Alobaidi and Hashim, 2022; Qattan et al, 2021)
showed medium risk of bias, and one study (Alhofaian et al, 2021) demonstrated
high risk.

Characteristics (Overview) of Included Studies
Supplementary Table 2 summarizes the characteristics of the included studies.

Studies were primarily conducted in major Saudi cities, with Riyadh (2 studies) and
Jeddah (4 studies) contributing substantial portions. The sample sizes ranged from
173 to 2137 participants, totaling over 20,484 healthcare workers. All the studies
employed cross-sectional designs and were published between 2020 and 2024.

Side Effects of COVID-19 Vaccination
Six of the studies (Ahsan et al, 2021; Alamri et al, 2023; Alghamdi et al, 2022;

Ali et al, 2022; Darraj and Al-Mekhlafi, 2022; Riad et al, 2022) examined vaccine
side effects among HCWs. Following the standardized severity classification:

• Mild effects (local reactions, no activity interference) were most common,
including injection site pain and minor fatigue.

• Medium effects (affecting daily activities) included body pain, headache, and
muscle pain.

• Severe effects (requiring medical attention) were rare.
Key findings showed a higher incidence of side effects among females, those

with chronic diseases, and medical field workers (Ahsan et al, 2021; Alamri et al,
2023; Alghamdi et al, 2022; Ali et al, 2022; Darraj and Al-Mekhlafi, 2022; Riad
et al, 2022). The HCW group had a 1.61-fold increased risk compared with non-
medical personnel.

While understanding the physical impacts of vaccination through side effects
is crucial, it is equally important to comprehend the behavioral aspects of vaccine
acceptance rates and attitudes among HCWs.
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Table 1. Quality assessment of included studies using the JBI tool for analytical cross-sectional studies.
Studies (Author/Date) Alhofaian et

al, 2021
Alobaidi

and Hashim,
2022

Arif et al,
2022

Baghdadi et
al, 2021

Barry et al,
2021

Alshammari
et al, 2022

Hershan,
2021

Maqsood et
al, 2022

Qattan et al,
2021

Temsah et
al, 2021

Temsah et
al, 2022

Althaqafi et
al, 2023

Alamri et al,
2023

Alfosail and
Alghamdi,

2023

Noushad et
al, 2021

JBI criteria: (Yes, No, Un-
clear, NA)
1. Were the criteria for inclu-
sion in the sample clearly de-
fined?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Were the study subjects
and the setting described in
detail?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

3. Was the exposure mea-
sured in a valid and reliable
way?

NA NA NA NA NA Yes NA NA NA NA NA Yes Yes Yes NA

4. Were objective, standard
criteria used for measurement
of the condition?

NA NA NA NA NA Yes NA NA NA NA NA Yes Yes Yes NA

5. Were confounding factors
identified?

No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Unclear Yes Yes Yes

6. Were strategies to deal
with confounding factors
stated?

No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes

7. Were the outcomes mea-
sured in a valid and reliable
way?

Yes Unclear Yes Yes Yes Yes Yes Yes Unclear Yes Yes Yes Yes Yes Yes

8. Was appropriate statistical
analysis used?

No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Total score (out of 8) 3/8 5/8 6/8 6/8 6/8 8/8 6/8 6/8 5/8 6/8 6/8 6/8 8/8 8/8 6/8
Overall risk of bias (Low,
Medium, High)

High Medium Low Low Low Low Low Low Medium Low Low Low Low Low Low
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Table 1. Continued.
Studies (Author/Date) Alkeridy et

al, 2023
Almojaibel
et al, 2023

Almuqbil et
al, 2023

Almusalami
et al, 2023

Khatrawi
and Sayed,

2023

Al-Qahtani
et al, 2022

Riad et al,
2022

Aedh,
2022

Vellappally
et al, 2022

AlJamaan et
al, 2022

Ali et al,
2022

Alghamdi et
al, 2022

Darraj and
Al-Mekhlafi,

2022

Ahsan et al,
2021

Felemban et
al, 2023

JBI criteria: (Yes, No, Un-
clear, NA)
1. Were the criteria for inclu-
sion in the sample clearly de-
fined?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

2. Were the study subjects
and the setting described in
detail?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

3. Was the exposure mea-
sured in a valid and reliable
way?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

4. Were objective, standard
criteria used for measurement
of the condition?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

5. Were confounding factors
identified?

Yes Yes Yes Unclear Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

6. Were strategies to deal
with confounding factors
stated?

Yes Yes Yes NA Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

7. Were the outcomes mea-
sured in a valid and reliable
way?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

8. Was appropriate statistical
analysis used?

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Total score (out of 8) 8/8 8/8 8/8 6/8 8/8 8/8 8/8 8/8 8/8 8/8 8/8 8/8 8/8 8/8 8/8
Overall risk of bias (Low,
Medium, High)

Low Low Low Medium Low Low Low Low Low Low Low Low Low Low Low

Scoring was based on the JBI critical appraisal checklist (eight questions). One point was assigned for each affirmative response (range 0–8). Risk categorization: low risk (score ≥7), medium risk (score 4–6), and high risk (score
≤1–3). JBI, Joanna Briggs Institute; NA, not applicable.
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Vaccine Acceptance and Attitudes
Twenty-four studies (Aedh, 2022; Alfosail and Alghamdi, 2023; Alhofaian

et al, 2021; AlJamaan et al, 2022; Alkeridy et al, 2023; Almojaibel et al, 2023;
Almuqbil et al, 2023; Almusalami et al, 2023; Alobaidi and Hashim, 2022; Al-
Qahtani et al, 2022; Alshammari et al, 2022; Althaqafi et al, 2023; Arif et al, 2022;
Baghdadi et al, 2021; Barry et al, 2021; Felemban et al, 2023; Hershan, 2021;
Khatrawi and Sayed, 2023; Maqsood et al, 2022; Noushad et al, 2021; Qattan et al,
2021; Temsah et al, 2021; Temsah et al, 2022; Vellappally et al, 2022) examined
vaccine acceptance and/or attitudes. The overall acceptance rate was 72.6%, with
higher rates among:

• Older HCWs;
• Female personnel (52.63% vs 25.5% male);
• Married individuals;
• More experienced staff;
• Those with higher education.
Acceptance increased by 40% between late 2020 and late 2021. The primary

hesitancy factors included safety concerns and efficacy doubts. The booster dose
intention reached 71.1%, influenced by perceived benefits and safety perceptions.

Figs. 2,3 show the overall high methodological quality of the included studies.
The predominance of low-risk assessments across most quality domains, partic-
ularly in the study design and statistical analysis, supports the robustness of our
findings. A few areas showing higher risk, mainly in exposure measurement and
confounding factors, were considered when interpreting the results.

The findings from our systematic review provide important insights into the
multifaceted nature of COVID-19 vaccination among HCWs in Saudi Arabia, with
implications for both clinical practice and public health policies.

Discussion
This systematic review explored the side effects, acceptance, and attitudes re-

garding COVID-19 vaccination among HCWs in Saudi Arabia. The findings offer
essential insights into the experiences and perceptions of healthcare professionals,
guide strategies to enhance vaccination rates, and address related concerns. Beyond
the physical manifestations of vaccination through side effects, the psychological
and behavioral aspects reflected in acceptance rates and attitudes provide a compre-
hensive picture of HCWs’ vaccination experiences.

The findings of this systematic review indicate that HCWs in Saudi Arabia
have a high incidence of side effects following the COVID-19 vaccination. The
most frequently observed side effects include body pain, injection site pain, headache,
joint or bone pain, and muscle pain. These symptoms were more severe among
HCWs than among non-medical personnel, with factors such as gender, pre-existing
health conditions, and professional role influencing the likelihood of experiencing
side effects (Barry et al, 2021). These findings underscore the need for effective
communication and education to address concerns about vaccine safety and effi-
cacy.
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This review demonstrated substantial vaccine acceptance among HCWs in
Saudi Arabia, with rates comparable to those in other countries such as Pakistan,
Greece, China, and France. The factors contributing to this high acceptance rate
include older age, female gender, marital status, extensive years of experience, af-
filiation with the healthcare profession, and higher educational attainment. This pat-
tern mirrors findings from other countries: in Pakistan, 70.2% of HCWs accepted
the vaccine; in Greece, the acceptance rate was 78.5%; in China, it was 76.98%;
in France, 76.9% of HCWs were receptive to vaccination (Gagneux-Brunon et al,
2021; Malik et al, 2021; Papagiannis et al, 2021; Wang et al, 2021); and in South
Africa, where structural inequities influenced hesitancy (Engelbrecht et al, 2022).
Conversely, vaccine hesitancy was more common among non-HCWs, driven by
concerns about potential side effects, doubts regarding the vaccine’s efficacy, and
general mistrust in government. Addressing these concerns through targeted com-
munication and educational initiatives could further enhance acceptance of the vac-
cine.

Based on our findings, educational interventions (Barry et al, 2021) should
specifically target (1) misconceptions about vaccine safety and DNA alteration,
which 5.7% of HCWs believed possible; (2) concerns about rapid vaccine devel-
opment, which decreased acceptance by 60%; and (3) understanding of vaccine
efficacy, as approximately half held incorrect opinions. The observed increase in
acceptance rates (40% higher in late 2021 than in late 2020) can be attributed to
several factors: successful government public health campaigns, including trans-
parent communication about vaccine safety data, positive peer experiences with
vaccination (increasing odds by 0.30), improved vaccine accessibility (increasing
odds ratio by 0.39), and accumulating real-world safety data. However, healthcare
facilities’ vaccine mandates showed a potentially negative effect, decreasing accep-
tance odds by 0.27. The higher acceptance rates among educated and experienced
HCWs suggest that peer-led educational programs and the sharing of personal vac-
cination experiences could be particularly effective intervention strategies.

The findings also reveal a substantial increase in COVID-19 vaccine accep-
tance over time, with higher acceptance rates observed in the later period (Septem-
ber to October 2021) than in the earlier period (November to December 2020). This
trend suggests that governmental initiatives and public health campaigns have suc-
cessfully improved both acceptance and advocacy of the vaccine (Gagneux-Brunon
et al, 2021; Malik et al, 2021; Papagiannis et al, 2021; Wang et al, 2021). No-
tably, there was a significant increase in the willingness to advocate the COVID-19
vaccine during the later period, reflecting a growing confidence in the vaccination
process and its benefits. This increase in advocacy highlights the effectiveness of
ongoing communication strategies and educational efforts aimed at fostering a pos-
itive perception of vaccines among the population.

The results of this systematic review offer several key insights into enhanc-
ing COVID-19 vaccination efforts among HCWs in Saudi Arabia. First, health-
care providers must recognize the common side effects of vaccines and engage in
transparent communication and educational initiatives to mitigate concerns. Ad-
dressing these issues can effectively build trust and alleviate fear among HCWs.
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Second, to tackle vaccine hesitancy among non-HCWs, targeted strategies should
be implemented that specifically address their apprehensions about side effects and
strengthen trust in governmental public health initiatives. Providing clear evidence-
based information and fostering an environment of trust are essential for improving
acceptance rates. Third, the review highlights that HCWs with higher educational
levels and years of experience are more inclined to accept the vaccine. This under-
scores the need to focus vaccination campaigns on these demographics, leveraging
their potential to encourage broader acceptance within the community. Finally, the
observed increase in vaccine acceptance over time indicated that continuous and
persistent efforts to promote vaccination and address concerns are effective. Sus-
tained public health campaigns coupled with ongoing education and engagement
can significantly enhance vaccine uptake and advocacy among healthcare profes-
sionals and the general public.

This systematic review had several limitations that should be considered. First,
the review was limited to studies conducted in Saudi Arabia, which may limit the
generalizability of the findings to other countries or to HCW populations. Second,
the included studies were likely limited by their cross-sectional design, which pre-
cludes any causal inferences. The reliance on self-reported data regarding vaccine
side effects and attitudes is another limitation, as this may be subject to recall or so-
cial desirability bias. Additionally, while quality assessment was conducted, formal
weighting of the studies based on quality scores was not performed in the synthesis,
which should be considered when interpreting the findings. Finally, the heterogene-
ity in the study populations, methods, and outcome measures across the included
studies made it difficult to synthesize the findings in a quantitative meta-analysis.
A key limitation is that all the included studies used cross-sectional designs, which
cannot establish causal relationships between variables. While we identified asso-
ciations between factors such as education level and vaccine acceptance or gender
and side effects, we cannot determine causation. This limitation affects our ability
to make strong recommendations about interventions and necessitates cautious in-
terpretation of temporal relationships in vaccine acceptance patterns. Despite these
limitations, this systematic review provides valuable insights into the current state
of knowledge regarding COVID-19 vaccination side effects, acceptance, and atti-
tudes among HCWs in Saudi Arabia, which can inform targeted interventions and
policies to improve vaccine uptake in this critical population.

Conclusion
This systematic review sheds light on crucial aspects of COVID-19 vaccina-

tion among HCWs in Saudi Arabia, including side effects, acceptance, and atti-
tudes. The findings underscore the necessity of addressing concerns about vaccine-
related side effects through comprehensive education and transparent communica-
tion. Building trust in governmental health initiatives is essential for improving
vaccine acceptance and addressing hesitancy. Additionally, the review suggests
that targeted strategies aimed at HCWs with higher educational levels and exten-
sive professional experience can be particularly effective in boosting vaccination
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rates. By focusing on these groups and implementing tailored educational and ad-
vocacy efforts, public health authorities can enhance overall vaccine uptake, ulti-
mately contributing to a more robust and well-protected healthcare workforce.

Key Points
• Healthcare workers in Saudi Arabia reported predominantly mild to mod-

erate COVID-19 vaccine side effects, with severity influenced by gender,
pre-existing conditions, and professional role.

• Overall vaccine acceptance rate reached 72.6%, with higher rates among
older, female, married, and more experienced healthcare workers.

• Vaccine acceptance increased significantly over time, demonstrating ef-
fectiveness of public health campaigns and growing confidence in vaccine
safety.

• Vaccine hesitancy was primarily driven by safety concerns and efficacy
doubts, suggesting need for targeted educational interventions.

• Higher education levels and professional experience positively influenced
vaccine acceptance, indicating the potential value of peer-led education
programs.
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