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[bookmark: _Toc235220738]1. Introduction
[bookmark: _Toc235220739]1.1 Background and rationale
Cervical cancer remains an important women's health problem. Bray et al. (2024) estimated about 662,000 new cases and 349,000 deaths worldwide in 2022. It was the fourth most common cancer in women. High-risk HPV infection is the key cause. Many infections clear naturally. The main danger occurs when infection persists and causes abnormal cell changes over several years.
Cervical cancer is largely preventable. Mesher et al. (2016) showed that HPV vaccination reduced HPV16 and HPV18 infection in England. Palmer et al. (2019) later found fewer high-grade cervical abnormalities in vaccinated Scottish cohorts. Falcaro et al. (2021) then reported a large fall in cervical cancer among women offered vaccination at age 12 or 13. Screening remains important because vaccination does not cover every high-risk HPV type.
The UK has long-standing HPV vaccination and screening programmes. UK research can show both the biological relationship and the effect of access, trust, knowledge, deprivation, mental health and service design. The evidence uses several study designs, so a broad scoping review is suitable.
[bookmark: _Toc235220740]1.2 Research aim and objectives
The aim of this scoping review is to map existing peer-reviewed research on cervical cancer and identify the main themes in the literature.
This will:
To identify relationship between HPV infection and cervical cancer.
To explore common barriers to prevention, screening, and treatment.
To highlight gaps in current knowledge for future research.
[bookmark: _Toc235220741]1.3 Research question
What is the relationship between HPV infection and cervical cancer?


[bookmark: _Toc235220742]2. Methodology
[bookmark: _Toc235220743]2.1 Review design and justification
A scoping review was chosen because it maps the range and main ideas in varied evidence. It is useful when the aim is to identify themes and gaps rather than calculate one pooled effect. Arksey and O'Malley (2005) describe five stages: defining the question, finding studies, selecting studies, charting data and reporting findings. Levac, Colquhoun and O'Brien (2010) emphasise transparency and Peters et al. (2020) suggest a clear population, concept and context.
A traditional systematic review and meta-analysis were not selected. These are evidence in the form of prevalence of infection, incidence of cancer, performance of screening, attitudes, experience and service implementation. The differences in outcomes are too large to be combined in a single pooled estimate. This scoping approach enables these forms of evidence to be discussed as a group.
[image: ]
Figure 1: Methodology Flow(Create by using Canva)
2.2 Framework used
The review process used the Arksey and O'Malley framework and subsequent guidance from Levac, Colquhoun and O'Brien (2010). The PRISMA extension for scoping reviews (Tricco et al., 2018) was used to inform reporting. Aveyard's simplified thematic analysis was used in conducting the analysis. This method consists of re-reading the results multiple times, picking out recurring ideas, creating short coded phrases, grouping codes together and naming larger concepts (Aveyard, 2014).
[bookmark: _Toc235220745]2.3 PCC framework
Table 1. Population, Concept and Context framework
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[bookmark: _Toc235220746]2.4 Search strategy and information sources
PubMed, CINAHL, Scopus and Google Scholar were selected. Booth, Sutton and Papaioannou (2016) advise using more than one database because no single database contains all relevant evidence.
The planned search period was January 2016 to June 2026. A model search string was:
(“cervical cancer” OR “cervical neoplasia” OR CIN) AND (HPV OR “human papillomavirus”) AND (screen* OR vaccin* OR prevent* OR treatment OR awareness OR experience OR barrier* OR “self-sampling”) AND (“United Kingdom” OR UK OR England OR Scotland OR Wales OR “Northern Ireland” OR NHS)
Reference lists of relevant papers were checked to find further UK research. Forward citation searching was also used where possible. Search terms were adapted to each database.
[bookmark: _Toc235220747]2.5 Inclusion and exclusion criteria
Table 2. Eligibility criteria
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[bookmark: _Toc235220748]2.6 Study selection
Study selection used two stages. Titles and abstracts were first checked against the criteria. Full texts were then reviewed for studies that appeared relevant. Duplicates were removed. Papers were excluded at full-text stage when they did not provide UK evidence, did not report research findings, or did not address the review question or objectives. Five UK-related peer-reviewed research papers met the eligibility criteria and were entered into one evidence chart.
[bookmark: _Toc235220749]2.7 Data extraction
A data-charting table was used. The extracted fields were author and year, research objective, methods, key findings and relevance to the review question. These fields were selected because they allow comparison between different study designs while keeping the chart linked to the research question. Data charting is an integral part of the scoping review process and is used throughout to create a map of the evidence instead of a limited analysis of effect size (Arksey and O'Malley, 2005; Peters et al., 2020).
2.8 Thematic analysis
The results parts of the papers were read multiple times. Short labels were assigned to important findings. These labels were turned into first code words. Similar codes were placed into categories. The categories were then compared and grouped into four themes. The process used was Aveyard's simplified process as it is understandable, usable and appropriate for use by a student review. Careful movement from codes to named themes was also supported using Braun and Clarke (2006).
Some papers had more than one topic. The frequency table was coded with 1 dominant theme for each of the 5 Studies. This ensured that there would be no re-counting. Narrative discussion is still aware of connections between themes.
2.9 Quality and relevance
Typically, the criteria to exclude studies for scoping reviews are not simply based on the quality of one design versus another. They are primarily used for mapping evidence. Study design, sample, national coverage and limitations, however, were paid attention to. This approach is consistent with scoping review guidance, which recommends transparent interpretation rather than treating all evidence as equal (Levac, Colquhoun and O'Brien, 2010; Peters et al., 2020).
[bookmark: _Toc235220752]2.10 Ethical considerations
This review uses published secondary sources. No participants were contacted and no personal data were collected. Formal research ethics approval is therefore not normally required. Ethical standards were maintained by accurate reporting, balanced interpretation, full acknowledgement of sources, Harvard referencing and avoidance of plagiarism. Findings were not changed to support a preferred conclusion.


[bookmark: _Toc235220753]3. Results
[bookmark: _Toc235220754]3.1 Overview of included evidence
Table 3summarises all 5 included papers. It records the author and year, research objective, methods, key findings and relevance to the review question.
Table 3. Characteristics of5 included UK studies
	No.
	Author(s) and year
	Research objective
	Methods
	Key findings
	Relevance to the review question

	1
	Mesher et al. (2016)
	To measure changes in HPV16/18 prevalence after the English bivalent HPV vaccination programme.
	Ongoing cross-sectional surveillance using residual chlamydia-screening samples from young women in England.
	HPV16/18 prevalence continued to fall. The fall was greatest in younger cohorts with high vaccine coverage.
	Shows that vaccination reduces infection with the high-risk HPV types most strongly linked to cervical cancer.

	2
	Palmer et al. (2019)
	To measure cervical disease at age 20 after routine bivalent HPV vaccination at age 12-13 in Scotland.
	Retrospective population study linking national vaccination and cervical screening records for 138,692 women.
	High-grade cervical disease fell sharply in vaccinated cohorts. Earlier vaccination gave the greatest benefit. Herd protection was also suggested.
	Connects reduced HPV exposure with reduced precancerous cervical disease at population level.

	3
	Falcaro et al. (2021)
	To estimate the effect of the English HPV vaccination programme on cervical cancer and CIN3 incidence.
	National register-based observational study comparing birth cohorts offered vaccination at different ages.
	Very large reductions in cervical cancer and CIN3 were found in cohorts offered vaccination at age 12-13. Effects were smaller in catch-up cohorts.
	Provides direct UK evidence that preventing HPV infection reduces invasive cervical cancer.

	4
	Rebolj et al. (2022a)
	To examine the effect of catch-up bivalent vaccination on outcomes in the English HPV screening pilot.
	Observational analysis of screening outcomes in vaccinated and unvaccinated women.
	Vaccinated women had fewer HPV16/18-related CIN2+ lesions and fewer high-grade lesions overall.
	Supports vaccine effectiveness in women who entered screening after catch-up vaccination.

	5
	Checchi et al. (2023)
	To assess type-specific HPV after more than ten years of vaccination in England.
	Cross-sectional national surveillance of HPV types in young sexually active women.
	Large and sustained reductions were seen in vaccine HPV types. Clear type replacement was not found.
	Shows that vaccine effects on cancer-linked HPV types were sustained.



[bookmark: _Toc235220755]3.2 Code generation
The 5 studies were organised into four themes. Self-sampling and psychosocial experience were the largest theme (see table 4).
Table 4. Code generation and theme development
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[bookmark: _Toc235220756]3.3 Theme 1: HPV vaccination and reduced cervical disease
The vaccination studies gave the clearest population-level evidence for the relationship between HPV infection and cervical cancer. Mesher et al. (2016) found continuing falls in HPV16 and HPV18 among young women in England after the bivalent vaccine programme. These are two of the main high-risk types linked to cervical cancer. The finding supports a causal pathway: when infection with important high-risk types falls, later precancer and cancer should also fall.
Scottish evidence showed that the effect extended beyond infection. Palmer et al. (2019) linked vaccination and screening records for women screened at age 20. High-grade cervical disease was much lower in women vaccinated at age 12 or 13. The reduction was greatest when vaccination took place before likely exposure to HPV. The study also reported evidence of herd protection in unvaccinated women.
Falcaro et al. (2021) provided direct evidence on invasive cervical cancer in England. The national register-based study found very large reductions in cervical cancer and grade 3 cervical intraepithelial neoplasia in cohorts offered vaccination at age 12 or 13. Smaller reductions were seen in older catch-up cohorts. Rebolj et al. (2022a) also found fewer HPV16/18-related high-grade lesions among women who received catch-up vaccination and entered the English HPV screening pilot.
Checchi et al. (2023) reviewed surveillance after more than ten years of vaccination in England. Vaccine-type HPV remained much less common. The evidence did not show a clear rise in non-vaccine types that would remove the benefit. Falcaro et al. (2024) found that cancer and CIN3 reductions occurred across deprivation groups. However, inequalities in coverage and background risk still require attention.
Overall, this theme answers the research question by showing that high-risk HPV infection is not only associated with cervical cancer but is a preventable cause. Reducing HPV16/18 infection led to later reductions in severe cervical disease and cancer.
[bookmark: _Toc235220757]3.4 Theme 2: HPV-based screening, triage and follow-up
The second theme concerned the use of HPV testing in cervical screening. Rebolj et al. (2019) found that primary HPV testing detected more high-grade abnormalities and cervical cancers than cytology-based screening in the English pilot. Castanon, Landy and Sasieni (2017) also estimated that primary HPV screening could reduce cervical cancer incidence in England. These findings show how testing for the causal infection can improve prevention.
Screening needs to balance early detection with unnecessary tests. Rebolj et al. (2022c) showed that women with a negative HPV test had a very low later risk. This supports longer screening intervals after a negative result. However, women who were HPV positive and returned for early recall formed a different risk group. Their follow-up should not be assumed to be the same as routine negative screening.
Age also affected outcomes. Rebolj et al. (2022b) found that HPV positivity and detected disease varied by age. Many infections involved high-risk types other than HPV16 and HPV18. Sargent et al. (2019) found that urine HPV testing showed promise when compared with matched vaginal and cervical samples. Lei et al. (2024) added that genotype and cycle-threshold information from self-samples could help separate higher-risk from lower-risk HPV-positive women.
Cytology remains important as a triage test after a positive HPV result. Rebolj et al. (2022d) found that changing to HPV primary screening changed the number and type of samples seen by cytology services. Laboratories therefore need suitable training and quality systems. Green et al. (2021) showed that screening effectiveness also depends on attendance at early recall and colposcopy. A sensitive test cannot prevent cancer when positive patients are lost before diagnosis or treatment.
This theme shows that the relationship between HPV and cervical cancer can be used in clinical practice. A negative test identifies low risk. Persistent or higher-risk HPV identifies people who need closer assessment.
[bookmark: _Toc235220758]3.5 Theme 3: Barriers, knowledge and inequalities
Screening is effective only when eligible people can use it. The evidence showed that non-attendance has several causes. Kitchener et al. (2016) tested strategies to improve attendance at the first screening invitation. The effects were modest. This suggests that one invitation method cannot solve all forms of non-attendance.
Practical barriers included difficulty booking an appointment, limited clinic times, work, caring duties and transport. Wilding et al. (2020) found that easier access and reassurance were important influences on intended attendance. Emotional barriers included embarrassment, fear of pain, fear of a cancer result and previous poor experiences. Taratula-Lyons et al. (2024) found similar concerns among young UK women. Limited understanding of HPV and the purpose of screening also affected decisions.
Migration, language and trust created further barriers. Patel et al. (2020) found that migrant Eastern European women in England did not always understand the NHS screening interval or trust the healthcare system.
Bolarinwa and Holt (2023) found that barriers for Black, Asian and minority ethnic women included service design, language, cultural beliefs, religious concerns, low knowledge, fear and lack of social support. Gillibrand et al. (2025) also found that underserved groups needed more than a test kit. Trust, clear instructions, access to follow-up and choice remained important.
The theme shows that inequalities can weaken the prevention pathway between HPV infection and cancer. People who miss vaccination, screening or follow-up have a greater chance that persistent infection will remain undetected.
[bookmark: _Toc235220759]3.6 Theme 4: Self-sampling and psychosocial experience
Self-sampling was the largest theme. It offers a way to test for HPV without a speculum examination. Lim et al. (2017) showed that offering self-sampling through general practice was feasible for non-attenders. Most women with a positive self-sample attended follow-up, and important disease, including invasive cancer, was found. This showed that self-sampling can reach people with previously hidden risk.
The You Screen implementation trial provided larger English evidence. Lim et al. (2024) found that opportunistic offers in primary care and mailed kits led thousands of non-attenders to return a sample. Opportunistic offers had a particularly high return rate. The programmed also reached people living in deprived areas and people from ethnic minority groups. Drysdale et al. (2024) found high acceptability among kit users. Many wanted self-sampling as a future option. Drysdale et al. (2022) also found that preference was not identical for all women. Some valued clinician sampling and reassurance. Choice is therefore safer than replacing one method with another for everyone.
Self-sampling changes the first step of screening, but it does not remove the need for follow-up after a positive result. Instructions and next steps must be clear. Landy et al. (2022) found that non-speculum clinician sampling could provide another option for older women. Marlow, Drysdale and Waller (2025) found that many participants valued being offered a choice between self-sampling and clinician sampling.
There are also emotional impacts of HPV testing. However, some women were found to be more anxious when they were diagnosed with HPV (McBride et al., 2020), although cytology was normal. McBride et al. (2021) identified a correlation between a sense of fatalism and fear of cancer, with fatalistic attitudes being associated with a higher level of anxiety. As seen in the study by Marlowe et al. (2020), women desired to have clarity concerning the implications, origin, and impact of HPV in the future. Marlow et al. (2022) discovered there was no one size fits all distress. It might decrease, stay the same or increase with retests. When women find out they have HPV, they may feel powerful feelings of fear, shame and withdrawal, especially if they have a mental health condition, according to a study by O'Donnell et al. (2024).
This theme demonstrates that a positive HPV is not just a lab result. May impact on identity, relationships and fear of cancer.
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[bookmark: _Toc235220760]5. Discussion
[bookmark: _Toc235220761]5.1 Answer to the research question
The evidence shows a strong relationship between HPV infection and cervical cancer. Persistent high-risk HPV infection is the central biological step in the development of most cervical cancers (Bray et al., 2024; Rebolj et al., 2019). There are three pieces of evidence in the UK that strengthen this conclusion. Vaccine-type HPV infection decreased following vaccination (Mesher et al., 2016; Checchi et al., 2023). Secondly, there was a subsequent decrease in high-grade abnormalities in the cervical area in the vaccinated groups (Palmer et al., 2019; Rebolj et al., 2022a). Thirdly, invasive cervical cancer declined the most in cohorts who received the vaccine prior to likely HPV exposure (Falcaro et al., 2021; Falcaro et al., 2024). This is the order of events one might expect to find in a causal relationship, not just an association.
The same association is seen in screening studies, from a different angle. HPV testing can detect risk before abnormal cells can be seen (Rebolj et al., 2019; Rebolj et al., 2022d). If a person has a negative HPV test, the likelihood of their having a near-term risk is very low (Rebolj et al., 2022c). Longer periods of infection, specific virus types, and more intense virus signals correlate with increased risk for CIN2+ or CIN3+ (Green et al., 2021). HPV testing thereby makes it possible to shift screening from repeat cell inspection to risk-based prevention. (Rebolj et al., 2022b; Rebolj et al., 2022c).
[bookmark: _Toc235220762]5.2 Prevention needs a complete pathway
Vaccination and screening are complementary. Vaccination prevents many infections, but it does not protect every person from every cancer-causing HPV type (Mesher et al., 2016; Checchi et al., 2023). Screening identifies risk in unvaccinated people, people with incomplete vaccine protection and people who acquire non-vaccine high-risk types (Rebolj et al., 2019). Follow-up and treatment are then needed to remove high-grade abnormalities (Green et al., 2021). Failure at any point can allow persistent infection to progress.
Much stronger evidence for vaccination and screening was found in the UK than treatment experience. This is in line with the national programmes focus on prevention. It also forms a gap. The need for further research in the area of patient experience following colposcopy, treatment for CIN, recurrence, fertility and long-term effects of treatment.
5.3 Inequality impacts the HPV-cancer pathway.
HPV and cancer are a biological relationship, but the opportunity of prevention – is social and organisational. Access to vaccination, screening, results, colposcopy and treatment. Various factors along this path can be interrupted by practical, cultural, knowledge, fear, language and mistrust issues (Bolarinwa and Holt, 2023). Coverage and background health risk can also be influenced by deprivation (Falcaro et al., 2024).
A universal invitation does not necessarily mean equal service. Others may require translated material, appointments that can meet their needs, alternatives to speculums, and trauma-informed care and/or support by trusted community organisations (Patel et al., 2020). There is evidence that Eastern European migrants and minority ethnic women and underserved groups require targeted work to be carried out in addition to the national programme (Gillibrand et al., 2025).
[bookmark: _Toc235220764]5.4 Self-sampling: benefit and caution
Self-sampling is a promising way to reach people who do not attend routine cervical screening (Lim et al., 2017). It reduces the need for a speculum examination and can provide privacy and convenience (Landy et al., 2022). YouScreen shows that it can work at scale in English primary care (Lim et al., 2024). However, self-sampling is a test for HPV, not a complete diagnostic pathway. People with a positive result may still need clinician sampling, cytology, colposcopy or treatment (Green et al., 2021).
The best model is likely to be informed choice. Some people prefer self-sampling (Drysdale et al., 2022). Some prefer a clinician because they want reassurance or help (Marlow, Drysdale and Waller, 2025). Others may prefer a clinician-taken sample without a speculum (Landy et al., 2022). Services should explain the accuracy, possible results and next steps for each option.
[bookmark: _Toc235220765]5.5 Communication and psychological safety
HPV information can cause worry because it is sexually transmitted and linked to cancer. A positive result may lead to fear, blame or relationship concerns. The studies showed that anxiety can occur even when cytology is normal. It can be stronger in people with fatalistic cancer beliefs or existing mental health conditions (McBride et al., 2021; O'Donnell et al., 2024).
Result letters and consultations should use simple messages. HPV is common. It may be present for years without symptoms. A positive result does not mean cancer. It does not show when infection occurred or prove recent infidelity. Most infections clear, but follow-up is important when HPV remains. Clear timing and contact information should be provided (Marlow et al., 2020; McBride et al., 2020; O'Donnell et al., 2024).
[bookmark: _Toc235220766]5.6 Knowledge gaps
· UK evidence is heavily concentrated in England and, for vaccination, Scotland (Palmer et al., 2019; Falcaro et al., 2021; Checchi et al., 2023). More research is needed in Wales and Northern Ireland. 
· Treatment and recovery after CIN or cervical cancer are less studied than vaccination and screening. 
· Long-term self-sampling research should measure completion of follow-up, treatment, cancer outcomes, cost and equality, not only kit return (Lim et al., 2024; Drysdale et al., 2024). 
· Communication interventions should be tested to reduce anxiety after HPV-positive results without reducing the perceived importance of follow-up (Marlow et al., 2020; McBride et al., 2020; Marlow et al., 2022). 
· The effect of vaccination and screening changes should continue to be monitored by deprivation, ethnicity and other measures of inequality (Falcaro et al., 2024). 
[bookmark: _Toc235220767]5.7 Strengths and limitations of the review
A strength is the clear UK focus. The 5-paper evidence chart includes large national datasets, service studies and patient-centred qualitative research. The same fields were extracted from every paper, which made comparisons more transparent. This approach is consistent with scoping review guidance, which supports systematic study charting and clear mapping of diverse evidence.
There are limitations. One reviewer may increase selection and coding bias. Google Scholar is less reproducible than bibliographic databases. The English-language limit may exclude relevant work. The included systematic review may overlap with individual studies. Most evidence also came from England, which limits UK-wide conclusions.
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[bookmark: _Toc235220768]6. Conclusion and Recommendations
[bookmark: _Toc235220769]6.1 Conclusion
Persistent infection with high-risk HPV is the main cause of cervical cancer. UK research shows that preventing HPV infection through vaccination reduces high-grade cervical disease and invasive cancer. HPV primary screening improves early risk detection and supports longer intervals after a negative test. However, the prevention pathway depends on attendance, follow-up and access to treatment.
Barriers are practical, emotional, cultural and structural. Self-sampling can improve access, especially for non-attenders, but it should be offered with clear information, choice and a reliable follow-up pathway. Future research should include all four UK nations, underserved populations, treatment experience and long-term outcomes after self-sampling. The overall evidence supports an integrated approach: high vaccine coverage, equitable HPV screening, sensitive communication and timely treatment.
[bookmark: _Toc235220770]6.2 Recommendations
Health services should ensure high and equitable coverage of HPV vaccination, and continue to offer catch-up programmes and community outreach to communities with lower vaccination rates, to enhance cervical cancer prevention in the UK. HPV testing should be maintained as a safe screening option with appropriate screening intervals based on risk, effective recall systems, and timely follow-up for women who test positive for HPV. Women should also have the option to be screened using self sampling and non-speculum methods, especially if they have not been to screening appointments before. Communication is key – it should be clear and supportive, providing simple and non-judgemental information about HPV, the risks for cervical cancer, test results, and subsequent steps. Also, screening should be organized in collaboration with underserved communities and in a way that meets their needs beyond just using a standard invitation letter.
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