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[bookmark: _rko9bj35xrsr][bookmark: _Toc237879025]1. Prevalence of Problem
The human papillomavirus (HPV) is a significant public health problem in the UK due to its involvement in the pathogenesis of cervical cancers and other cancers caused by HPV (Sasieni and Falcaro, 2026). HPV Centre (2023) has provided an estimate of 3,791 new cases of cervical cancer and 1,121 deaths in the UK each year, with 3.2% of women infected with HPV-16/18. According to Figure 1, HPV-16 makes up 61.4% of HPV types involved in cervical cancer, while 17.6% of HPV types are attributed to HPV-18, demonstrating the importance of targeting oncogenic HPV types with the vaccine (HPV Centre, 2023). The overall burden of disease is also significant: according to Engelbrecht et al. (2023), there were 3,142 HPV-related cancer deaths and 47,911 years of life lost in the UK in 2019, along with a high cost of care. The level of coverage is still lower than needed, despite vaccination initiatives. In England, the coverage with the vaccine for the 2024-2025 period was 71.7% in Year 8 females and 67.0% in males (GOV.UK, 2026). 
[image: ]
Figure 1: HPV Types Identified in Cervical Cancers in the UK
(Source: HPV Centre, 2023)
These figures reinforce the need to assess vaccination effectiveness and examine factors influencing equitable programme uptake nationally. 
[bookmark: _6syeloo9wgri][bookmark: _Toc237879026]2. Introduction
Human Papillomavirus (HPV) is a common sexually transmitted disease and an important preventable cause of multiple cancers, especially cervical cancer. Vaccination against HPV is an important public health measure due to its ability to protect against high-risk types of HPV that are responsible for causing malignancy (NHS, 2023). Routine vaccination of HPV was introduced in the United Kingdom in 2008 for girls and in 2019 for boys, signifying increased understanding of its significance for the population (HPV Centre, 2023). However, differences in vaccine coverage and continued presence of diseases caused by HPV make continuous evaluation of the effectiveness of this program necessary (Waheed et al., 2023). Therefore, this study presents a systematic review of literature on the effectiveness of HPV vaccine in adolescents aged 12-18 years in the UK. 
[bookmark: _9x2q6t60zu4a][bookmark: _Toc237879027]3. Background and Literature Review
Human papillomavirus (HPV) is a highly prevalent infection with established links to precancerous lesions and multiple malignancies (Wolf et al., 2024). Persistent high-risk HPV infection is implicated in cervical cancer and contributes to anal, penile, vulval, vaginal and oropharyngeal cancers, making HPV prevention an important public-health priority (Malik et al., 2023; Meng et al., 2025). Global figures provide insight into the scale of the problem. Zhang et al. (2025) suggest that there were 831,204 HPV-related cancer cases and 422,935 deaths in 2022, including 75.6% of cervical cancer cases. Meng et al. (2025), analysing the same GLOBOCAN 2022 database, along with other population-based databases, have produced a higher estimate of 1.5 million HPV-related cancers and 755,303 deaths. The discrepancy between these estimates is due to case attribution and disease definitions. Thus, HPV burden estimates can hardly be considered interchangeable.
It becomes clear that this disease is relevant to the adolescent age group since HPV infection occurs before cancer appears. Tomecka et al. (2025) report that HPV DNA is frequently detected in paediatric populations, with different clinical presentations depending on patient age and body location. However, most of the studies among children relate to either warts of the skin, vertical transmission of HPV, or unusual cases. Hence, such research is valuable for background information on the matter, but it does not prove the risk for the UK population at the age of 12 to 18. The importance of this fact lies in the rationale behind the adolescent vaccine.
The relationship between HPV infection and cancer is supported by persistent high-risk genotypes and cellular transformation. Malik et al. (2023) describe how high-risk HPV contributes to malignancy across several anatomical sites, while Zhang et al. (2025) identify substantial differences in cancer burden by sex, region and anatomical site. However, the evidence is dominated by adult cancer outcomes, meaning that cancer incidence cannot be used as an immediate measure of vaccination effectiveness among adolescents (Kamboj et al., 2024). Precancerous lesions and HPV infection therefore provide important intermediate outcomes when evaluating adolescent vaccination programmes.
The UK provides a particularly relevant setting for evaluation because HPV vaccination has been incorporated into a national prevention programme. Choi et al. (2023) report that the UK programme was introduced in 2008 and has been associated with reductions in HPV-related infection and cervical cancer burden. However, the review also reveals a lack of appropriate coverage and disparities in engagement in screening, with cervical cancer incidence found to be higher in disadvantaged communities (Wearn and Shepherd, 2024). Therefore, the implications of this review indicate that the success of the programme is not only dependent on the availability of the vaccine but also on its consistent and equitable uptake. As such, effectiveness at population level cannot be assumed solely from efficacy measured in controlled settings.
Moreover, evidence from other populations serves to strengthen the need for targeted prevention, although it needs to be interpreted with caution. The study by Tadese et al. (2025) demonstrates a greater burden of HPV infection and associated morbidity among people living with HIV than among people who do not have HIV. Even though the study population involves adults with HIV rather than UK adolescents, it provides some evidence for the case. In the same way, the findings by Zhang et al. (2025) and Meng et al. (2025) offer non-UK evidence. Nonetheless, their contribution to the literature is in highlighting the burden of the disease globally and not UK adolescent risk estimation. Vaccine effectiveness studies also confirm the importance of the age at which adolescents receive the vaccine (Goodman et al., 2022). According to Ellingson et al. (2023), vaccine effectiveness is greater where vaccination is initiated early and includes effectiveness of 86% for CIN3+ for girls vaccinated at 12-13 years. Markowitz et al. (2022) similarly reported effectiveness across dose schedules, but highlighted moderate or serious risk of bias across observational studies. Thus, effectiveness should be interpreted alongside age, dose and study quality rather than as a uniform outcome.
Overall, the literature demonstrates a strong epidemiological basis for HPV prevention, but important evidence gaps remain. Existing evidence differs in population, age, anatomical site, disease definition and geographical setting. UK-specific evidence is particularly important because programme delivery, vaccination coverage and healthcare inequalities may differ from other countries. Moreover, evidence describing HPV infection in adolescents does not necessarily translate into evidence of later cancer prevention. A systematic review is therefore warranted to integrate evidence on vaccination effectiveness, infection reduction, precancerous outcomes and cancer prevention while considering age, population characteristics and programme uptake (Wirtz et al., 2022). Such synthesis can determine whether current evidence consistently supports HPV vaccination as an effective UK adolescent cancer-prevention strategy for UK policy.
[bookmark: _m7drryr2bpfa][bookmark: _Toc237879028]4. Rationale
HPV vaccination is considered an effective method of prevention against HPV infection and the associated diseases. However, the degree of effectiveness is not equal for all age groups, vaccination schedules, or outcomes. According to Ellingson et al. (2023), in their synthesis of 21 studies, the level of effectiveness of HPV vaccination decreased with an increase in the age at which vaccination occurred. This pattern is illustrated on the forest plot below, with many different estimates of effectiveness for adolescent population group aged between 12 and 17 years of age, which showed a significantly lower risk of having abnormal cells in comparison with non-vaccinated population (Figure 2). However, the highest estimate of effectiveness among those who were vaccinated between 12 and 13 years old was recorded in the Scottish study, being 86% for CIN3+ (Ellingson et al., 2023). 
[image: ]
Figure 2: HPV Vaccination Effectiveness Against Cervical Abnormalities by Age
(Source: Ellingson et al., 2023)
Data showing longer-term precancerous consequences further strengthen the need for early vaccination. According to Dong et al. (2023), there is a reduced prevalence of CIN2+ in women who were vaccinated prior to age 20 with an adjusted Incidence Rate Ratio (aIRR) of 0.62, as compared to an aIRR of 1.22 in women vaccinated at age 20 or above. However, the situation in Norway restricts any generalisation to British teenagers based on these cumulative incidence graphs (Figure 3). 
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Figure 3: Incidences of CIN2+ among Vaccinated and Unvaccinated Women by Vaccination Age
(Source: Ellingson et al., 2023)
Methodological problems also support the need for a systematic synthesis. While Markowitz et al. (2022) found 35 observational studies demonstrating effectiveness in different doses, all had either moderate or high risk of bias. Hence, differences in effectiveness can be explained by some degree of confounding, time of vaccinations, and study design apart from just the vaccines themselves. On the other hand, the benefits for the UK population will also rely on their adoption. Karakusevic and Foss (2024) found consistent barriers associated with issues of consent, communication, and sociodemographic variables, while Essa-Hadad et al. (2024) pointed to health system barriers impacting disadvantaged groups. Thus, an updated systematic review for the UK is needed to synthesise the evidence. 
[bookmark: _wcnutsoh6adu][bookmark: _Toc237879029]5. Research Aim and Objectives
This research aims to systematically review and evaluate the effectiveness of HPV vaccination in reducing HPV infection and HPV-related disease outcomes among adolescents and young people in the United Kingdom.
The objectives of this study are mentioned below.
· To evaluate the effectiveness of HPV vaccination in reducing HPV infection rates among adolescents and young people in the UK.
· To examine the impact of HPV vaccination on HPV-related precancerous lesions/cancer and early indicators of cancer prevention.
· To identify factors influencing HPV vaccine uptake among adolescents in the UK, including barriers and facilitators affecting vaccination coverage.
· To synthesise current evidence and provide recommendations for improving HPV vaccination programmes and strengthening HPV-related cancer prevention strategies in the UK.


[bookmark: _h7ormc3ox15i][bookmark: _Toc237879030]6. Research Question
[bookmark: _zbwmzorl0azg][bookmark: _Toc237879031]What is the effectiveness of HPV vaccination administered during adolescence in reducing HPV infection and HPV-related cancers in the UK compared with no HPV vaccination?
7. Research Methodology
[bookmark: _s682yue7kg4f][bookmark: _Toc237879032]This study will use secondary research to conduct a systematic review of evidence on the effectiveness of HPV vaccination administered during adolescence in the UK. Page et al. (2021) describe systematic reviews as an appropriate approach for addressing research questions through structured identification, selection and synthesis of relevant evidence. The review will follow PRISMA 2020 principles, including identification, screening, eligibility, appraisal and synthesis of studies. No primary data will be collected and no participants will be directly recruited. Page et al. (2021) also highlight that systematic reviews allow evidence from different studies to be examined alongside the limitations of primary research. Similarly, Mishra and Mishra (2023) emphasise their value in supporting systematic searching, reproducibility and evidence synthesis. Therefore, this approach is appropriate for critically bringing together the available evidence on HPV vaccination in the UK. 
8. Research Design
[bookmark: _ye51rwdylh7w][bookmark: _Toc237879033]The research will use a systematic review design to identify, assess and synthesise existing evidence on HPV vaccination administered during adolescence in the United Kingdom. According to Shaheen et al. (2023), systematic reviews require clearly defined methods for searching, selecting and analysing evidence to reduce the risk of bias and increase confidence in the findings. The study will use predefined inclusion and exclusion criteria, systematic database searching and structured screening before studies are included. Different epidemiological study designs will be considered to avoid excluding relevant evidence on vaccine effectiveness. Kolaski et al. (2024) emphasise that careful methodological planning is important in evidence synthesis, as inappropriate methods may introduce bias. The quality of included studies will therefore be assessed using appropriate CASP checklists before the evidence is synthesised according to its characteristics and outcomes. The study-selection process will follow PRISMA 2020 guidelines to support transparency and reproducibility.
9. Materials
The literature review will use the MEDLINE/PubMed, Embase, CINAHL, Scopus, and Cochrane Library databases to uncover literature as well as grey literature sources. All these databases collectively have comprehensive coverage in terms of biomedical, public health, and interdisciplinary evidence; thus, the possibility of missing relevant research studies is considerably minimised (Shaheen et al., 2023). Both controlled vocabularies and free-text words will be used to search for studies, and they will be linked using Boolean operators. The reporting of the review will follow PRISMA 2020 guidelines.
	Concept
	Search terms

	HPV
	“human papillomavirus” OR HPV

	Vaccination
	“HPV vaccine*” OR “human papillomavirus vaccine*” OR immunisation*

	Effectiveness
	effective* OR impact OR prevention OR reduction

	Outcomes
	infection* OR prevalence OR incidence OR CIN OR precancer* OR cancer*

	Population
	adolescent* OR teenager* OR youth OR “young people”

	UK
	“United Kingdom” OR UK OR England OR Scotland OR Wales OR “Northern Ireland”


Table 1: Search Terms
	Criterion
	Inclusion
	Exclusion

	Population
	UK adolescents aged 12–18
	Populations outside the age range

	Intervention
	HPV vaccination
	Other vaccinations

	Comparator
	Unvaccinated/non-vaccinated groups
	No relevant comparison

	Outcomes
	HPV infection, CIN/precancer, HPV-related cancer indicators, uptake and barriers
	Unrelated outcomes

	Evidence
	Peer-reviewed studies and relevant official evidence
	Editorials, opinions and unreliable websites

	Date/language
	Recent English-language evidence
	Non-English or unjustifiably outdated evidence


Table 2: Inclusion and Exclusion Criteria 
Screening will be done on the basis of predetermined criteria, and selected papers will be recorded for qualitative analysis. This method ensures consistency and reduces selection bias during evidence identification.
[bookmark: _atg4q8qiq0m3][bookmark: _Toc237879034]10. Data Analysis Technique
Qualitative thematic analysis will be used in the review for the synthesis of evidence around barriers and facilitators to HPV vaccination uptake, while the effectiveness evidence will be synthesised narratively according to outcomes, age, vaccination regimen, and study features. According to Braun and Clarke (2023), it should be noted that thematic analysis is a family of techniques and not a standard procedure that includes coherence of the analytical technique, assumptions of the research, and interpretations. Regarding the qualitative evidence, the reflexive thematic approach will be used to construct meanings around the barriers and facilitators rather than to create categories. As described by Byrne (2022), thematic analysis involves a six-phase cyclic process, including familiarisation, coding, theme development, reviewing, defining, and reporting. Effectiveness evidence will be compared narratively in terms of effect size and confidence intervals due to the potential limitations for pooling due to design and outcome differences. 
[bookmark: _hfqh5iugrrbb][bookmark: _Toc237879035]11. Ethical Considerations
[bookmark: _vg8jiz7uzld1][bookmark: _Toc237879036]As this research will use a systematic review of published evidence, no participants will be directly recruited and no personal or identifiable data will be collected. Therefore, risks relating to informed consent, participant confidentiality and direct participant harm are not anticipated. Ethical approval will be sought from UWTSD before the research begins.
Ethical considerations will instead focus on responsible conduct throughout the review. All sources will be referenced accurately, plagiarism will be avoided and findings will be reported transparently. Predefined inclusion and exclusion criteria, systematic study selection and critical appraisal will be used to reduce the influence of researcher bias.
There is a small potential risk of stress or tiredness associated with reviewing a large volume of literature, as well as the possibility of errors when selecting studies or recording information. These risks will be managed through appropriate time management; regular breaks, careful checking of extracted information and regular discussion of progress with the research supervisor.
Research materials, including journal articles, data-extraction tables and dissertation drafts, will be stored securely on a password-protected personal laptop and backed up using the University's institutional cloud storage. Access will be limited to the researcher and, where necessary, the research supervisor. Files will be retained until the dissertation has been completed and assessed and will then be deleted in accordance with University data-management guidance.
 12. Implications of Research
The results have practical implications for public health policies in the UK in relation to vaccination programs and prevention of cancer among adolescents. In light of the evidence on vaccine efficacy, the research findings could provide a rationale for continued investment in HPV vaccination in situations where earlier vaccination is associated with increased protection against HPV-induced illnesses (Ellingson et al., 2023). In addition, the review could shed light on factors that impede vaccine uptake, such as consent and communication issues and sociodemographic differences, thus guiding the development of more focused vaccination campaigns (Karakusevic and Foss, 2024). Therefore, the results will help improve school-based vaccination programs and communication efforts regarding vaccination. 
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Figure 4: Gantt Chart (Source: Developed by Learner)
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