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Abstract Objective: This systematic review aimed to assess childhood vaccine hesitancy among parents in Saudi
Arabia and explore the perceptions of pediatric healthcare professionals regarding vaccine-hesitant parents (VHPs).
Methods: Following PRISMA guidelines, a search was conducted in Scopus, PubMed and Web of Science for studies
published between January 2015 and December 2024. Studies were selected using the PEO framework. Data were
extracted independently by two reviewers and quality was assessed using the AXIS tool. Results: From 823 initial
records, 26 studies were included in the final analysis. Vaccine hesitancy rates varied from 7.1% to 72.2%. Factors
influencing hesitancy included parental education, fear of side effects, lack of reliable information, social media
misinformation and limited trust in healthcare providers. Conclusion: Demographic, social and healthcare-related factors
contribute significantly to vaccine hesitancy among Saudi parents. Targeted public health interventions, improved health
literacy and effective physician-parent communication are essential to address this growing concern.
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INTRODUCTION

Vaccination, a potent tool against vaccine-preventable
infectious conditions, spares several million lives
worldwide [1]. Despite the availability of gratuitous medical
care and accessible vaccines, a considerable percentage of
children worldwide do not obtain their immunizations, with
the issue exacerbated in countries with limited resources [2].
The obligation to vaccinate children rests with their parents
and caretakers. Consequently, parents' attitudes, knowledge
and beliefs regarding vaccination are crucial since they
influence their actions for prompt and comprehensive
immunization. Previous research suggests a deficiency in
insight and knowledge among Saudi parents is related to
their negative attitudes toward childhood vaccinations [3]. A
further study evaluating parents' vaccination knowledge
revealed that 20-40% of respondents have an inadequate
understanding of the subject [4,5].

Saudi Arabia is a developing nation that has executed its
comprehensive vaccination program since 1984 as a
fundamental and cohesive component of primary healthcare.
This immunization program has significantly lowered

mortality and disability among children from the targeted
ailments in Saudi Arabia [6]. Saudi Arabia, like other
nations, confronts the difficulty of inconsistent vaccination
completion among its population, attributed to restricted
healthcare access in rural regions, moderate parental
levels of literacy and prevailing societal prejudices [7].
Although non-compliance with children's vaccination has
been documented in every nation, developing countries
have a significant incidence of incomplete child
immunization rates [8]. Compliance rates of childhood
vaccination (CV) in Saudi Arabia differ by province, with
certain regions exhibiting significantly higher non-
compliance rates [9].

Due to the scarcity of studies in this domain, especially
in Saudi Arabia, it is essential to investigate vaccination
compliance rates in both urban and rural regions of the
country, along with the causes contributing to non-
compliance [6]. This systematic review analyses Vaccine
Hesitancy (VH) among parents in Saudi Arabia and insights
of pediatric healthcare professionals concerning the
perception of Vaccine-Hesitant Parents (VHP). It
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emphasizes its prevalence and the related factors that
influence public health actions and policy formulation. The
review aimed to assess the level of VH and to determine the
underlying causes to address and mitigate this issue.

Several studies have already examined this matter in
Saudi Arabia yet systematic synthesis of regional data,
population differences and parental vaccination perceptions
remains scarce. Changing parental attitudes demand greater
assessment and understanding because of the COVID-19
pandemic. The research review addresses an essential
knowledge gap through its analysis of studies from the last
ten years which provides an extensive view of vaccine
reluctance factors in Saudi Arabia.

MATERIALS AND METHODS

Reporting Guidelines

The review complies with the "Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)"
requirements for transparent documentation [10]. Figure 1
illustrates the article selection procedure for review, therefore
optimizing the transparency and reliability of the studies.

Focused Question

The primary research question was "What are the prevalence
rates of childhood vaccine hesitancy and the factors
influencing parental immunization compliance across
different regions of Saudi Arabia?"

Search Strategy

A comprehensive search of the literature was conducted to
investigate VH among parents in Saudi Arabia. Digital
databases, such as Scopus, PubMed and Web of Science, were
meticulously searched using the key search terms such as
“childhood vaccine hesitancy,” “vaccine-hesitant parents,”
“parental attitudes concerning childhood vaccination,”
“childhood immunization,” and “Saudi Arabia.” Boolean
operators (AND, OR) were utilized to successfully integrate
the search phrases. The search approach sought to locate
pertinent studies regarding parental views towards CV in Saudi
Arabia. Relevant "field tags," "truncation items," and "MeSH
terms" were employed to conduct the research inquiry. The
search was confined to research on childhood vaccines
published in English from January 2015 to December 2024.
The chosen time for source inclusion was established to
guarantee the literature's relevancy. This time includes the
latest advancements and patterns affecting vaccine hesitancy
studies conducted in Saudi Arabia, offering a contemporary
comprehension of the subject under consideration.

Eligibility criteria
Employing the PEO framework (Population, Exposure,
Outcome), several pertinent research were selected.

Population

Saudi parents or guardians with at least one child under 18
years of age and the pediatric personnel responsible for
immunizing children in Saudi Arabia.

Exposure
Research conducted on the Saudi population about childhood
vaccine hesitation or vaccine-hesitant parents.

Outcome

Research undertaken in Saudi Arabia to evaluate the knowledge,
attitudes, behaviours and perspectives of pediatricians and
parents/caretakers regarding children's immunization.

We incorporated studies that examined the perspectives
of Saudi Arabian parents or pediatric professionals regarding
childhood vaccination, the causes of hesitancy and related
factors. Studies that were not conducted on the Saudi
population, studies that investigated vaccine safety and that
involved the general population or healthcare professionals
were excluded. This review excluded grey literature sources,
including reports, conference papers and theses. Although
these sources offer useful insights, emphasizing exclusively
peer-reviewed literature guarantees more integrity and
quality in the selected studies. To preserve consistency and
focus, we removed articles that addressed VH in various
other age groups, or regions.

Study Selection, Data Extraction and Synthesis

Two study investigators independently evaluated the titles
and abstracts, retrieving papers that met the inclusion criteria
for full-text evaluation. The third investigator addressed the
difference of opinion. We utilized a standardized extraction
form for obtaining information from the selected studies,
which included the research design, sample size, population
demographics, VH prevalence and main themes of concern
among parents in Saudi Arabia.

Quality Assessment

We employed the AXIS 20 tool to evaluate the quality of all
reviewed studies. The AXIS tool is an essential evaluation
instrument that determines quality and bias risk in cross-
sectional investigations. The AXIS tool is a 20-item
questionnaire that examines critical aspects of cross-sectional
research, including the design of the investigation, sample size
rationale, population of interest, sampling process, study
validity and reliability and comprehensive methodology [11].

Inter-Reviewer Agreement

Two separate researchers checked and obtained data from
each study. The reviewers settled their differences through
group consensus meetings or by requesting additional
evaluation from a third expert. The review team established
agreement by conducting preliminary testing and continuous
meetings to discuss results.

Justification for Exclusion of Grey Literature
Restained from the data collection were grey literature
components such as conference abstracts and unpublished
theses to prioritize peer-reviewed research materials of high
quality. The selection process improves both the
methodological strength and resultant comparability between
researched materials.
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Figure 1: PRISMA (2020) flow chart of the reviewed studies

RESULTS

From 823 original research publications found in electronic
databases and manual searches, 381 were screened after
deleting duplicate papers. Of them, 296 were discarded for
not meeting search terms and 90 were chosen for retrieval.
Following this, 46 selected research publications were
identified as grey literature sources, when the full-text search
was conducted. After exclusion, 44 papers were evaluated for
full-text review and 18 studies were eliminated because they
did not address VHP (n = 4) and few other studies were
conducted outside Saudi Arabia (n = 18). Finally, 26 studies
[12-37] satisfied the inclusion criteria and were chosen for
the review. Figure 1 shows the PRISMA flow chart. Study
heterogeneity regarding designs and populations alongside
vaccine types (routine childhood drugs vs COVID-19 vs
influenza) disallowed conducting a statistical analysis. A
descriptive analysis of study results took place instead of a
meta-analysis. The paper presents bar charts that show

hesitancy rates split by different regions and vaccine
types in order to present findings range variability.

Nine of these studies [13-15,25,27,32,34,36,37] focused on
childhood vaccine hesitancy, two on seasonal influenza [30,33]
and 13 on the COVID-19 vaccine [12,16-24,26,28,35]. While
Alnasser et al [29] evaluated general vaccine hesitancy
including Covid-19 vaccines, Temsah et al [31] contrasted
vaccine hesitancy for COVID-19 against childhood
immunization. Cross-sectional observational techniques were
employed in all the reviewed studies. The investigations were
conducted in Saudi Arabia, with 11 being conducted in Riyadh
[13-17,19,26,28-30,34], two studies were from Hail region
[25,37], one each in the Taif [18],Central [20] and Eastern Saudi
Arabia [21]. Najran [22], Jazan [27], Mekkah [32], Qassim [33],
Jouf [35] and Jeddah [36]. Four of the reviewed studies were
national cross-sectional surveys [12,23,24,31]. The age of the
children varied across all the investigations. Table 1 summarises
the reviewed studies.
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Prevalence Rate of Childhood Vaccine Hesitancy

The vaccination hesitancy in the publications reviewed
ranged from 7.1% [15] to 72.2% [22]. In general, three
studies [18,27,33,34] reported that Saudi Arabians possessed
a high level of knowledge regarding child vaccination.
Alolayan et al. [33] found 3.9% of a lack of compliance
which indicates a good attitude towards childhood
immunization. Alzahrani et al. [18] used the Parent Attitudes
on Childhood Vaccines (PACV) questionnaire and found a
median PACV score of 23.3 out of 100, indicating vaccine
hesitation. Over half of the parents changed their minds
owing to COVID-19 [18]. Alsubaie et al. [34] surveyed 500
parents and 20% of them had concerns about vaccinating
their children. Higher education levels were associated with
increased reluctance among parents. Vaccines were seen as
redundant and ineffectual, which led to parents' reluctance
and under-vaccination.

Almansour et al. [24] studied COVID-19 vaccinations
for children under 12 and 38.6% of participants were
reluctant to administer the vaccine to their children. Parental
decisions are complicated, as side effects and vaccine safety
were top concerns. In Riyadh, one-third of parents were
unwilling to vaccinate their children against COVID-19 [19].
VH was considerably lower among the Saudi parents of 12-
18-year-olds (23-31%) [12,30,32] than 5-11-year-olds (61.9-
72.2%) [17,22,23].

Demographic Factors

The investigations suggested demographic disparities in
hesitating rates. Attitudes varied by parental age, education
and socioeconomic condition. This necessitates tailored
approaches that address specific demographic issues [18,22].
Like elsewhere, vaccine reluctance has many influential factors
in Saudi Arabia. VHP had low educational levels [31,35],
skepticism about vaccination [24,26] and limited health
education [14,23,25]. Alsubaie et al. [34] and Alnasser et al. [29]
employed the WHO SAGE working group on a VH survey and
claimed that educated parents are at high risk of vaccine
hesitation. Certain population groups are also hesitant due to
vaccine safety, efficacy and previous experiences [32,35].
False information and distrust of vaccines and healthcare
organizations undermine vaccine adoption [32]. Social media
and other misleading information regarding vaccine safety and
efficacy may threaten vaccination efforts [12]. Henceforth,
targeted initiatives are needed to improve vaccination literacy
and counteract misconceptions.

Factors Influencing Childhood Vaccine Hesitancy

Online resources, social networking sites and healthcare
providers were stressed as sources of trustworthy
information. Social media misinformation and divergent
opinions might increase VH, emphasizing the demand for
reliable data sources [18,21,38]. The COVID-19 pandemic
has markedly impacted the perspectives of parents such as
changes in attitudes, uncertainties regarding the COVID-19
vaccine's safety and fear of possible negative effects have
been common. All of these elements work together to

highlight the pandemic's widespread impact on vaccine
choices [17,23,28]. As a rationale for refraining from immunizing
their children against COVID-19, 36.2% of parents cited
inadequate vaccine efficacy data [26]. Additionally, the parental
belief that the child did not pose an elevated risk of contracting
COVID-19 was yet another explanation for not immunizing the
children. This finding was consistent with that of Aedh ef al. [22]
and Temsah et al. [31], indicating that 19% and 26.1% of parents
respectively, viewed their child to be at a low chance of acquiring
COVID-19 infection. With too many immunizations at short
intervals, several parents found the regimen burdensome. Vaccine
safety concerns, especially unfavourable consequences, were
common grounds for hesitancy. These safety concerns must be
addressed to promote vaccination acceptance [16,17,20,28].
Alshammari et al. [37] reported that 60% to 90% of
parents acknowledged the need for vaccination for their
children and that 86% of parents fully immunized their
children. According to Alolayan et al [33], 94.7% of the
parents were in favour of the seasonal influenza vaccine.
Women exhibited a more positive perspective than their male
counterparts. Studies showed that good parental attitudes
were linked to their higher education levels. Parents'
awareness of immunization protocols differed across Saudi
Arabia. Immunization delays were more common at certain
stages of child development. The development of targeted
interventions to resolve these delays at various stages is
contingent upon this information. A prior study by
Alghofaili ez al [15] underscored the significance of
comprehending the precise vaccines and ages at which
delays are frequently observed. It was reported that IPV,
OPV and MCV were the most commonly delayed
vaccines, followed by DTP, hepatitis B and HIB [15].
Banjari et al [36] found that 21.3% of parents
delayed immunization due to travel, followed by vaccine
shortages in healthcare facilities (15.5%). Other possible
causes were transportation challenges and lack of time to
visit the healthcare providers. Some parents of partially
vaccinated children contend that their children do not
require vaccines for no longer prevalent ailments and that
multiple doses in one visit are inappropriate [34].
Travelling to and from immunization centers also caused
delays in receiving vaccinations [37]. However, different
reasons were identified for decreased influenza
vaccination uptake compared to normal children's
vaccines. Parents believed that influenza was a simple
health issue and that the natural immunity of their
children and their communities was superior to the
immunity provided by the vaccine. Consequently, they
did not believe that their children required an influenza
vaccine [30]. Further, some parents believed the
influenza vaccine could induce influenza or other side
effects [33]. Alshammari ef al. [37] found that 86% of
parents in the Hail region administered their children's
mandatory immunization. Similarly, Alsubaie er al. [34]
found that 20% of parents were unwilling to vaccinate
their children and 36% were not properly immunized for
their age.
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Table 2: Quality assessment of reviewed studies using the AXIS tool
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Quality Assessment of the Reviewed Studies

AXIS 20 quality assessments of reviewed studies are shown in
Table 2. The included studies explicitly defined their objectives
and aims. Competent study designs with appropriate sample
sizes were employed in most of the studies that were reviewed.
However, studies by Albaker et al [14], Almalki er al [23],
Temsah et al [31], Banjari ef al. [36] and Alshammari ef al. [37]
lacked justification for sample size estimation. Studies that were
included in the analysis yielded consistent and well-defined
outcomes. This systematic review found no conflicts of interest
in any investigation. However, some of the studies [14,16,17,
20,23,26,28,31,33,35] had financial sources that could alter the
authors' interpretations. All reviewed studies obtained ethical
clearance and participants’ consent.

DISCUSSION

This systematic review examined the prevalence of
childhood vaccine hesitancy and the factors influencing it.
Low educational attainment, skepticism of vaccine
knowledge and poor health education are the most typical
factors influencing vaccine hesitancy among Saudi parents.

Additionally, the hesitation is influenced by a variety of
factors, such as previous experiences with vaccination,
concerns regarding negative effects, doubts regarding safety
and efficacy, confidence in the healthcare system and the
availability of free vaccines from government organizations.
Globally, vaccine hesitancy and refusal have afflicted
healthcare authorities [38,39]. Further, to mitigate the
widespread transmission of COVID-19, it was imperative to
immunize the greatest number of individuals possible to
develop herd immunity [40]. Parental hesitation about
immunizing children was a major issue worldwide [41,42].
Nevertheless, a prior study reported that parents were more
positive and receptive to standard childhood immunization
than COVID-19 vaccinations and they were more cautious
about vaccinating their children [43]. The benefits of
immunizations are well recognized, although certain
studies may not provide this data [44].

The hesitancy rates observed in the Saudi population
closely mirror global trends reported in Europe, South Asia
and North America. However, certain unique regional
challenges-such as low vaccine confidence in rural areas and
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significant trust in traditional beliefs-exacerbate the issue. A
similar trend was seen in studies from Bangladesh and
Pakistan, while European studies showed relatively higher
acceptance of pediatric COVID-19 vaccines.

Parental age adversely correlated with child
immunization. This supports recent findings of lower
vaccination knowledge and attitudes in elderly parents [45,46].
Parent-physician relationships affect parents' knowledge,
attitude and practice of immunizing their children [47]. Young
parents have a stronger interaction with practitioners regarding
immunization expertise and safety than parents of older
children [45]. These factors may partially explain the
unfavourable relationship between parental age and child
immunization. In contrast to parental age, the child’s age was
positively linked with vaccination frequency. That is, older
children were more inclined to be fully immunized [48]. This
is most likely contingent upon an additional time frame that
permits the completion of the immunization schedule.
Nevertheless, this does not guarantee that the immunizations
were accomplished on time, or there might have been some
delays.

Immunizing their children was more prevalent among
parents who were employed in the private sector than among
those who were either studying or unemployed [49]. Private
employment provides financial security and usually demands
higher educational requirements, which may eventually improve
child immunization [50]. Previous studies by Zhang ef al. [51],
Shati er al [52] and Chen ef al. [53] have documented a well-
established link between parents' occupation type and their
children's vaccination status. These findings are further
substantiated by the correlation between childhood vaccinations
and the chosen means of transportation. As opposed to parents
with moderate to low incomes, wealthy parents are considerably
more inclined to travel to primary healthcare facilities.
Additionally, increased PHC waiting time leads to reduced
childhood immunization rates. The literature suggests that
the under-immunization of children is partly attributable
to parents' unfavourable health clinic experiences,
including higher wait times [54]. This shows the need to
improve healthcare services to shorten waiting times and
increase childhood immunization.

The parental perception of vaccination is a critical factor
in the decision they immunize their children, as parents who
have a negative perception of vaccinations are considerably
less inclined to be proactive in doing so. A recently published
systematic review by Alabadi et al [6] found a strong
association between detrimental vaccine perception and
lower child immunization. Our data confirms and expands
these reports to multiple Saudi Arabian areas. The results of
this investigation showed that most Saudi parents were
unwilling to vaccinate their children against COVID-19.
West et al [55] found considerable parental vaccine
hesitation for COVID-19 vaccination for children in
Bangladesh. These findings contradict a European study by
Alfieri et al. [41] that found a substantially higher parental
COVID-19 vaccine acceptance frequency for their children.
Similarly, Aw et al. [56] documented that Italian parents were

more likely to accept the COVID-19 vaccine for their
children than in Arab nations. Goldman et al. [57] conducted
a study in Asian nations such as India, Pakistan and
Bangladesh, where parents displayed COVID-19 vaccine
hesitation for both themselves and their children due to bogus
information, convictions regarding religion and self-
imagined fictitious ideologies.

The study elucidates the factors influencing childhood
vaccine hesitancy, providing valuable information for
policymakers and healthcare professionals to formulate
focused policies aimed at enhancing vaccination acceptance
rates among children in Saudi Arabia. However, the
generalisability of the results to the Saudi population and any
causal inferences are restricted by the cross-sectional design
of the reviewed studies and the non-probability sampling
method. Further, parents may underestimate or overestimate
survey questions, generating a non-differential bias. Specific
policy recommendations include the implementation of
parent-targeted education campaigns, enhancement of
communication skills among pediatricians and the use of
digital health platforms to combat vaccine misinformation.
Collaborative strategies with schools and local health centers
may also improve outreach in underserved regions. Although
this study has illuminated the complex causes of childhood
vaccine hesitancy, a more targeted effort is needed to enhance
immunization rates. It is imperative to provide specific
recommendations to facilitate action in this domain.
Strategies for fostering confidence in vaccination, combating
misinformation and addressing safety concerns must be
implemented. This involves making vaccine information
transparent and accessible to comprehend the concerns of the
community and partnering with reputable institutions to
spread factual knowledge. Additionally, the resolution of
vaccine hesitancy has wider repercussions for the attainment
of expanded public health objectives. Increased vaccination
acceptance and adoption can boost population immunity,
minimize vaccine-preventable illnesses and thereby improve
health outcomes.

CONCLUSION

This systematic review highlights key parental factors
contributing to vaccine hesitancy in Saudi Arabia,
including demographic disparities, misinformation,
healthcare accessibility and attitudes toward vaccine
safety. The findings support the need for culturally
tailored public health initiatives and strengthened
healthcare communication to increase immunization
uptake. Further longitudinal studies and interventional
research are needed to understand long-term patterns and
develop effective solutions.
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Components of the AXIS tool
Introduction

1. Did the study have a clear aim or objectives?

Methods

2. Was the research design satisfactory for the specified aim(s)?

3. Was the sample size justified?

4. Was the target/reference population explicitly stated?

5. Did the sampling frame accurately correspond to the
target/reference population under inquiry?

6. Was the selection method expected to choose
subjects/participants representative of the

target/reference population?

7. Were non-responders addressed and categorized?

8. Were the risk factors and outcome variables evaluated
consistent with the study aims?

9. Were risk factorsand outcome parameters accurately
quantified using pretested, piloted, or published instruments?

10. How were statistical significance and precision
estimations determined? (CIs, p-values)

11. Were the approaches well detailed for repeatability,
including statistical methodologies?

Results

12. Was the basic results well-presented?

13. Does the response rate indicate non-response bias?

14. If applicable, was non-responder information provided?
15. Were the study results internally consistent?

16. Were the analysis results as indicated in the methods?

Discussion

17. Did the result of the study support the authors' discussion
and conclusion?
18. Were study limitations addressed?

Other

19. Was there any financial support or conflicts of interest
that could impact the authors' evaluation of the results?

20. Was an ethical clearance or permission obtained from
participants?
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