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Introduction
Vaccination is the most straightforward, safe, and effective method of preventing harmful diseases before exposure.  Vaccines leverage the body’s natural defences to resist specific infections and create immunity for years or sometimes a lifetime saving millions of lives around the world (World Health Organisation (WHO), 2024).  The National Health Service (NHS) (2024) correlates this explanation of the (WHO, 2024).  Although vaccines have been proven to be effective and safe in disease prevention, vaccine hesitancy among parents is widespread.  This report aims to explore the causes of vaccine hesitancy among parents because understanding these causes is essential for designing effective strategies to boost vaccination rates thereby increasing disease prevention.  
Background Information
[bookmark: _Hlk170990125]Vaccine hesitancy among parents is increasingly becoming a public health concern because it can have serious consequences for disease prevention and health promotion for children and communities (Olson, Berry and Kumar (2020).  According to Peretti‐Watel et al (2019), vaccine hesitancy is the reluctance or delay in accepting vaccines despite the availability of vaccination services.  Health promotion is the skills and ability to assist individuals in altering their lifestyles to achieve optimal health (Garg, 2023).  Disease prevention is stopping disease from happening in the first place (WHO, 2023).
Zimmerman et al (2024) asserted that the outbreak of the coronavirus 2019 (COVID-19), has increased the debate about vaccine safety and immunity in the public discourse.  Parents are concerned about the safety, and effectiveness of vaccines, and their children being too young was a huge contributing factor to hesitancy.  Misinformation especially on social media about perceived harms caused by vaccines for example, some parents believe the information on social media that the measles-mumps-rubella (MMR) vaccine causes autism while others believe the COVID-19 vaccine contains a microchip, a government tracking device, and not enough research is done on the disease.  


This parental hesitancy towards vaccines does have widespread consequences, that affect the health of their children and community immunity, putting others at risk for instance, (Zimmerman et al, 2024) reported that in 2019, the United States of America (USA) experienced measles outbreaks that started from vaccine-hesitant communities.  Nguyen et al (2022) highlighted that parental vaccine hesitancy needs to be addressed by implementing strategies to encourage vaccine intake for children to increase disease prevention, immunity, and health promotion. 
[bookmark: _Toc170211280][bookmark: _Toc170211644][bookmark: _Toc170211281][bookmark: _Toc170211645]Research Articles
Research Article 1
[bookmark: _Hlk171075723]The article ‘Prevalence of Parental refusal rate and its associated factors in routine immunization by using WHO Vaccine Hesitancy tool: A Cross-sectional study at district Bannu, KP, Pakistan’ (2021) was written by Farhad Ali Khattak, Khalid Rehman, Muhammad Shahzad, Numan Arif, Naeem Ullah, Zeeshan Kibria, Muhammad Arshad, Saima Afaq, Arsalan Khan Ibrahimzai, and Zia ul Haq.  The article presents the findings of a quantitative research study that aimed to determine the vaccination refusal rate, identify associated factors, and understand the perceptions of parents who refuse routine immunizations for their children in Bannu, KP, Pakistan utilizing the (WHO)’s Strategic Advisory Group of Experts on Immunization (SAGE) Vaccine Hesitancy Survey Tool.
Research Methodology: This is quantitative research of a cross-sectional study conducted over sixteen months in Bannu District, Khyber Pakhtunkhwa Province, Pakistan from March 2019 to July 2020.  A required sample size of 610 was calculated using OpenEpi software taking a parental vaccination refusal rate of 18.2% and a margin of error of 5%, with a design effect of 2 and 95% confidence intervals, and a non-response rate of 10% (Khattak et al, 2019).  
[bookmark: _Hlk171083972]Quantitative research is a research method that involves the collection and analysis of numerical data, which can be examined using statistical methods to produce objective and generalizable results (Bieńkowska and Sikorski, 2024).  OpenEpi is a free, web-based, open-source series of programs designed for public health and medicine to provide a range of epidemiologic and statistical tools for summarizing data (Sullivan, Dean and Soe, 2009).

[bookmark: _Hlk171112579][bookmark: _Hlk171075765]Sampling Selection: Multi-stage cluster sampling was applied, for cluster sampling, the target population is initially divided into various sub-clusters based on specific criteria. Each sub-cluster is considered a sampling unit. Subsequently, several sub-clusters are randomly selected for analysis (Yan et al, 2020).  The study focused on parents with children aged 0–59 months who had resided in the target geographic area of Bannu District for at least 12 months.  Parents involved in delivering any health service, particularly healthcare staff, were excluded to avoid bias (Khattak et al, 2019).
Data was collected using the SAGE Working Group on Vaccine Hesitancy Survey Tool, following informed consent from participants.  The questionnaire was translated and validated through a pilot study with 30 participants.  Both oral and written informed consent was obtained, and ethical approval was granted by Khyber Medical University, Peshawar (Dir/KMU-EB/PP/000800) (Khattak et al, 2019).  Two out of four tehsils (Bannu Tehsil, Miryan and Bakakhail and Domail Tehsil) in Bannu District were at random selected in the first stage. In the second stage, union councils within each selected tehsil were randomly chosen. In the third stage, the total number of households was divided by the sample size to determine the sampling interval (k), and participants were selected from every kth household using a systematic sampling technique.  If more than one parent resided in a household, one parent was randomly chosen for the interview (Khattak et al, 2019). 

[bookmark: _Hlk171112604]Limitations: The limitations of this study were the inability to interview mothers directly due to cultural barriers, resulting in only fathers being interviewed.  Also, it was challenging to determine the role of polio campaigns in vaccination refusal, as polio campaigns for children under 5 years old are conducted almost monthly in Pakistan.  It remains unclear whether these campaigns positively or negatively influence vaccination refusal.  Likewise, the cross-sectional design of the study prevented the establishment of causal relationships between parental vaccination refusal and any of the independent variables.

[bookmark: _Toc170211282][bookmark: _Toc170211646]Research Article 2
The article two ‘Why Parents Say No to Having Their Children Vaccinated against Measles: A Systematic Review of the Social Determinants of Parental Perceptions on MMR Vaccine Hesitancy’ (2023) was written by Novilla, M Lelinneth B ; Goates, Michael C ; Redelfs, Alisha H ; Quenzer, Mallory ; Novilla, Lynneth Kirsten B ; Leffler, Tyler ; Holt, Christian A ; Doria, Russell B ; Dang, Michael T ; Hewitt, Melissa ; Lind, Emma ; Prickett, Elizabeth ; Aldridge, Katelyn.  The article presents the finding of qualitative research to find out the determinant factors for parent refusal or hesitancy.
Research Methodology: The methodology for this qualitative systematic review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines which is the standard format for reporting systematic reviews (Novilla et al, 2023).
Sampling Selection: Articles written in English and published between 2000 and 2022 to capture vaccine hesitancy patterns and related perspectives, attitudes, and behaviours within the context of social determinants of health.  This timeframe helps explain the resurgence of measles during the post-measles elimination era in the United States.  Included empirical research studies and literature reviews, such as journal articles, dissertations, and theses (Novilla et al, 2023).
[bookmark: _Hlk171114148]Studies focused on the United States of America (USA) and addressed measles/MMR vaccine hesitancy and discussed or mentioned parent/caregiver demographics, vaccine beliefs, attitudes, practices towards measles/MMR, sources of vaccine information, and social factors facilitating or hindering vaccine compliance.  The review focused primarily on MMR (measles, mumps, rubella) vaccines because COVID-19 vaccines were excluded from the scope, as they were not approved by the FDA for children until June 17, 2022, which is outside the review’s timeframe for relevant publications (Novilla et al, 2023).
Limitations: The limitation of this study is there is a likelihood of missing important studies that met inclusion criteria, but which were not cited in the databases that we selected.  In addition, publication bias or the preference toward studies with statistically significant results may have also influenced the studies cited and eventually included in this systematic review (Novilla et al, 2023).

[bookmark: _Toc170211647]Themes
[bookmark: _Toc170211648]Themes 1
[bookmark: _Hlk171114834]In Article One, researchers established that a quarter of parents who took part in the study refused their children to be vaccinated and the main factors were lack of education, misinformation, unemployment, and food security as well as the belief that vaccines cannot protect their children but will instead harm them.  These refusals affect disease prevention and hinder community immunity (Zimmerman et al, 2024).
[bookmark: _Toc170211649]Themes 2
Authors of the articles included in this review mentioned the hesitancy to the MMR vaccine along with the hesitancy to other childhood vaccines and identified the risk of adverse/hypersensitivity reactions as the most common parental concern to childhood vaccines in general, followed by general/other safety concerns included risk of autism (Novilla et al, 2023).

[bookmark: _Toc170211651]Conclusion
[bookmark: _Hlk171115939]The parental vaccination refusal rate in the Article One study was high. Factors contributing to vaccination refusal included lack of education (especially paternal education), paternal employment, susceptibility to negative rumours, family income, and food security. Despite refusing vaccinations, most parents strongly agreed that childhood vaccination programs are beneficial and believed that religious and political leaders support these programs (Zimmerman et al, 2024).  In article two, it is emphasized that parental refusal or vaccine hesitancy is a public health threat. It undermines historical achievements and thwarts years of progress in the fight against infectious diseases. It is marked by low parental vaccine trust, poor vaccination uptake, and high NMEs. The geographic clustering of vaccine hesitancy, particularly against the MMR vaccine, indicates that social drivers shape parental perceptions and decisions on immunization (Novilla et al, 2023).
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