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Abstract
Background: Cervical cancer remains an important public health concern despite the availability of effective screening and HPV vaccination. Barriers to screening participation may create missed opportunities for early detection, particularly among women experiencing psychological, practical, socio-cultural and educational difficulties.
Aim: This systematic review examined how barriers to cervical cancer screening affect early detection among women aged 25–60 years in the UK and considered the effectiveness of preventive approaches.
Methods: A systematic review was conducted using PubMed, Scopus and Google Scholar. Relevant UK-based primary studies were identified using defined inclusion and exclusion criteria. The review followed PRISMA principles, and the included studies were critically assessed for methodological quality using appropriate appraisal tools. Findings were systematically extracted and synthesised thematically.
Results: Four themes were identified: psychological and practical barriers; socio-cultural, educational and inequality-related barriers; effectiveness of cervical screening, HPV vaccination and preventive approaches; and screening participation, early detection and clinical outcomes. Fear, embarrassment, discomfort, limited knowledge, perceived low risk, practical difficulties and uncertainty about booking influenced screening participation. Regular screening was associated with reduced cervical cancer incidence and advanced-stage disease, while HPV vaccination reduced high-grade cervical abnormalities. Organised screening, reminders, flexible access, HPV self-sampling and effective follow-up supported improved participation and prevention.
Conclusion: The findings demonstrate that cervical cancer prevention requires more than the availability of screening services. Addressing emotional, practical and social barriers, improving health communication and ensuring equitable access can strengthen screening participation and early detection. Integrating HPV vaccination, organised screening and timely follow-up provides an important approach to reducing cervical cancer burden in the UK.

[bookmark: _Toc239942948]CHAPTER 1: INTRODUCTION
[bookmark: _Toc239942949]1.1 Introduction
The research issue of obstacles to early identification of cervical cancer and the effectiveness of preventative strategies among women in the United Kingdom aged 25 to 60 will be introduced in this chapter. In addition to highlighting the significance of early detection through the NHS Cervical Screening Program and HPV vaccine campaigns, it will give an overview of cervical cancer as a major public health concern. The chapter will discuss the background of the study, identify the key issues associated with declining screening uptake, and present the problem requiring investigation. In addition, the rationale for conducting the research will be explained by highlighting existing gaps in the literature. Finally, the research question, aim, objectives, and significance of the study will be outlined, establishing the foundation for the systematic review presented in subsequent chapters.
[bookmark: _Toc239942950]1.2 Background of the Study
Despite being one of the most preventable types of cancer with excellent immunisation and routine screening programs, cervical cancer continues to be a significant public health concern. According to the World Health Organisation (WHO, 2020), cervical cancer is a leading cause of cancer-related morbidity and mortality among women globally. Nine cases per day, or about 3,300 new cases, are diagnosed in the UK each year (Cancer Research UK, 2024). Cervical cancer is still one of the most prevalent cancers diagnosed in women under 35, despite being the fourteenth most common disease overall (NHS, 2024). Preventive treatments like HPV vaccination and cervical screening are crucial parts of public health policies since persistent infection with high-risk Human Papillomavirus (HPV) is acknowledged as the principal cause of cervical cancer (Ramirez et al., 2023). Early detection through screening enables the identification and treatment of abnormal cervical cells before they progress to invasive cancer, significantly improving clinical outcomes (Alshammari et al., 2024).
The NHS Cervical Screening Programme has been instrumental in reducing cervical cancer incidence and mortality through the early detection of pre-cancerous changes (Bolarinwa and Holt, 2023). Additionally, developments like the HPV vaccination and the transition to primary HPV testing have improved screening accuracy and reinforced preventative efforts (Farajimakin, 2024). However, screening uptake has decreased in recent years, with participation rates among women aged 25–60 years remaining below the national target of 80% (Choi et al., 2023). Research indicates that psychological barriers, including embarrassment, fear, and anxiety, alongside socio-economic inequalities, healthcare accessibility challenges, and cultural stigma, continue to hinder screening participation (Judah et al., 2022). These barriers contribute to delayed diagnosis, which is associated with advanced-stage disease, more intensive treatment requirements, and poorer survival outcomes (Shpendi et al., 2025).
[bookmark: _Toc239942951]1.3 Statement of the Problem
Despite significant advancements in cervical cancer prevention through HPV vaccination and the NHS Cervical Screening Programme, cervical cancer continues to affect thousands of women across the United Kingdom annually (Cancer Research UK, 2024). A major concern is the decline in screening participation, which reduces opportunities for early detection and increases the likelihood of disease progression (Ramirez et al., 2023). Evidence suggests that many women avoid routine screening due to psychological barriers such as embarrassment, anxiety about test results, fear of pain and privacy concerns (Judah et al., 2022). Additionally, socio-economic deprivation, limited access to healthcare services, and cultural misconceptions contribute to inequalities in screening uptake among different population groups (Groves and Brooks, 2022). Consequently, women who do not engage with screening programmes are at greater risk of delayed diagnosis, advanced-stage disease, more invasive treatment pathways, and poorer survival outcomes (Alshammari et al., 2024). If these barriers remain unresolved, the burden of cervical cancer will continue to disproportionately affect vulnerable populations, highlighting the need to investigate their impact on early detection, treatment efficacy, and overall health outcomes.
[bookmark: _Toc239942952]1.4 Rationale of the Research
The rationale for this study arises from the persistent burden of cervical cancer despite the existence of effective preventive interventions. The implementation of HPV vaccination programmes and advancements in cervical screening technologies have significantly improved opportunities for prevention and early detection (Galani et al., 2025). However, declining screening uptake indicates that many women remain disengaged from preventive services (Alfaro et al., 2022). While previous studies have identified individual barriers to screening participation, the available evidence remains fragmented, with limited synthesis of how psychological, socio-economic, and healthcare system factors collectively influence screening behaviours and subsequent clinical outcomes (Charlton and Rodrigues, 2024).
A further gap within the literature concerns the relationship between screening barriers and treatment efficacy. Existing studies frequently focus on screening uptake or vaccination effectiveness independently, rather than examining how barriers to participation contribute to delayed diagnosis and influence treatment pathways and survival outcomes (Galani et al., 2025). Although research has acknowledged that late-stage diagnosis is associated with poorer prognosis, there remains insufficient systematic analysis of the extent to which specific barriers contribute to this phenomenon within the UK healthcare system (Alfaro et al., 2021). Furthermore, the recent transition to primary HPV testing represents a significant development in cervical cancer prevention, yet evidence regarding its long-term effectiveness in reducing incidence and improving outcomes remains limited (Galani et al., 2025).
This systematic review is therefore necessary to consolidate current evidence and provide a comprehensive understanding of the factors influencing cervical cancer prevention and detection among women aged 25–60 years in the United Kingdom. By critically evaluating the effectiveness of current preventive measures and identifying the most significant barriers to screening engagement, the study will contribute to the existing body of knowledge and address important gaps in the literature. The findings may support healthcare professionals, policymakers, and public health organisations in developing targeted interventions that improve screening participation, reduce health inequalities, and enhance early detection outcomes. Ultimately, the research seeks to generate evidence that can contribute towards reducing cervical cancer incidence and mortality while strengthening preventive healthcare strategies across the UK population.
[bookmark: _Toc239942953]1.5 Research Question
To what extent do barriers to the NHS Cervical Screening Programme correlate with late-stage diagnosis and reduced treatment efficacy in women of reproductive age (25–60 years)?
[bookmark: _Toc239942954]1.6 Research Aim
To critically evaluate how socio-cultural and systemic barriers to early detection influence the efficacy of preventative measures and clinical outcomes for adult women aged 25–60 years in the United Kingdom.
[bookmark: _Toc239942955]1.7 Research Objectives
1. To identify the primary psychological and socio-economic barriers that prevent consistent engagement with cervical screening among adult women aged 25–60 years in the UK.
2. To assess the effectiveness of current UK primary prevention strategies, specifically HPV vaccination and the transition to primary HPV testing, in reducing cervical cancer incidence.
3. To analyse the impact of delayed detection on survival rates and treatment pathways for women within the UK healthcare system.
4. To critically evaluate the relationship between screening barriers, late-stage diagnosis, and treatment efficacy among women aged 25–60 years.
[bookmark: _Toc239942956]1.8 Significance of the Study
This study is significant as it addresses a key public health concern in the United Kingdom, where cervical cancer remains prevalent despite effective preventive strategies such as HPV vaccination and routine screening. Declining participation rates highlight persistent barriers to early detection (Choi et al., 2023). By systematically reviewing existing literature, this research will enhance understanding of psychological, socio-economic, and healthcare system factors influencing screening uptake. The findings will support healthcare professionals, policymakers, and public health organisations in developing targeted interventions to improve participation, reduce inequalities, and strengthen preventive strategies. Ultimately, the study aims to improve early detection and reduce the cervical cancer burden.
[bookmark: _Toc239942957]1.9 Summary of the Chapter
This chapter presented the study by examining cervical cancer as a significant public health concern in the United Kingdom. It provided background information on the role of HPV infection, cervical screening, and vaccination in reducing disease incidence and improving early detection. The chapter identified declining screening uptake as a key issue and discussed the psychological, socio-economic, and systemic barriers that contribute to delayed diagnosis and poorer health outcomes. The rationale highlighted gaps in existing literature concerning the relationship between screening barriers, preventive measures, and treatment effectiveness. Furthermore, the research question, aim, and objectives were outlined to guide the study. Finally, the significance of the research was presented, emphasising its potential contribution to policy, practice, and future cervical cancer prevention strategies.
[bookmark: _Toc239942958]1.10. Structure of the study
There are six chapters in this dissertation. The study's background, problem statement, justification, research question, goals, objectives, and significance are all presented in Chapter 1, which also highlights the importance of cervical cancer as a public health issue in the UK. A thorough analysis of the body of research on cervical cancer prevention, screening uptake, and related obstacles is provided in Chapter 2. The methodology for the systematic review, including the search strategy, inclusion and exclusion criteria, and data processing methods, is described in Chapter 3. Chapter 4 presents the findings of the reviewed studies, while Chapter 5 provides a critical discussion of the results in relation to existing literature and research objectives. The dissertation is finally concluded in Chapter 6, which summarises the main conclusions, emphasises the implications for practice and policy, acknowledges the limitations, and makes suggestions for further study to enhance cervical cancer prevention and screening outcomes.

[bookmark: _Toc239942959]CHAPTER 2: LITERATURE REVIEW
[bookmark: _Toc239942960]2.1 Introduction
This chapter will critically review the existing literature relating to cervical cancer early detection and the efficacy of preventive measures among women aged 25–60 years in the United Kingdom. It will outline the literature search strategy used to identify relevant evidence and examine the definition, epidemiology, and aetiology of cervical cancer. The chapter will also critically evaluate psychological, socio-economic, and healthcare system barriers to cervical screening, together with the effectiveness of HPV vaccination and primary HPV testing. Furthermore, gaps within the existing literature will be identified, and relevant theoretical frameworks will be discussed to provide a comprehensive understanding of the factors influencing cervical cancer prevention and early detection.
[bookmark: _Toc239942961]2.2 Literature Search Strategy
A scoping literature search was undertaken to identify key publications that informed the development of this systematic review and the background discussion presented in Chapter One. The purpose of the scoping search was to obtain an overview of the existing evidence relating to cervical cancer prevention, early detection, screening barriers, HPV vaccination, primary HPV testing, and clinical outcomes among women aged 25–60 years in the United Kingdom. This preliminary exploration enabled the identification of recurring themes, influential studies, and relevant gaps in the literature that shaped the focus of the review.
The search strategy was derived from the research question: “To what extent do barriers to the NHS Cervical Screening Programme correlate with late-stage diagnosis and reduced treatment efficacy in women of reproductive age (25–60 years)?” Key search terms included “cervical cancer,” “cervical screening,” “NHS Cervical Screening Programme,” “HPV vaccination,” “primary HPV testing,” “early detection,” “screening barriers,” “psychological barriers,” “socio-economic barriers,” “late-stage diagnosis,” “treatment outcomes,” “United Kingdom,” and “women aged 25–60 years.” Boolean operators such as AND and OR were used to combine search terms and refine the search results.
Several electronic databases were used to identify relevant literature, including PubMed, MEDLINE, CINAHL, Scopus, Web of Science, Google Scholar, and the Cochrane Library. These databases were selected because they provide access to peer-reviewed journal articles, systematic reviews, clinical studies, and public health research related to cervical cancer and screening practices. Additional sources included reports and guidance documents from organisations such as the World Health Organisation (WHO), NHS England, Cancer Research UK, and the UK Health Security Agency.
The scoping search primarily focused on literature published in English between 2016 and 2026, with particular emphasis on UK-based studies. However, seminal international studies and landmark reviews were also considered where they contributed significantly to the understanding of cervical cancer prevention and screening behaviour. Studies were included if they addressed barriers to cervical screening, the effectiveness of HPV vaccination or primary HPV testing, or the relationship between early detection and treatment outcomes. Literature that was not directly relevant to the UK context, did not focus on women aged 25–60 years, or lacked sufficient methodological detail was excluded from the background review.
The identified literature was screened for relevance by reviewing titles, abstracts, and full-text articles where necessary. This process enabled the selection of key studies that provided the foundation for the literature review and helped to establish the rationale for the present systematic review. The scoping search therefore ensured that the chapter was informed by current, credible, and contextually relevant evidence concerning cervical cancer prevention and early detection in the United Kingdom.
[bookmark: _Toc239942962]2.3 Literature Review
The literature relating to cervical cancer prevention and early detection will be critically reviewed in this section to establish the current state of knowledge and identify areas requiring further investigation. Existing evidence demonstrates that cervical cancer is largely preventable through HPV vaccination and participation in organised screening programmes; however, disparities in screening uptake continue to contribute to delayed diagnosis and poorer clinical outcomes. The literature will examine the epidemiology and aetiology of cervical cancer, followed by a critical analysis of the psychological, socio-economic, and healthcare-system barriers that influence participation in the NHS Cervical Screening Programme. Furthermore, the effectiveness of HPV vaccination and primary HPV testing will be evaluated alongside evidence relating to delayed diagnosis and treatment outcomes. By comparing and synthesising findings from previous studies, this review will identify inconsistencies and research gaps that justify the need for the present systematic review.
[bookmark: _Toc239942963]2.3.1 Definition of Cervical Cancer
According to Johnson et al. (2019), persistent infection with high-risk Human Papillomavirus (HPV), specifically HPV-16 and HPV-18, is the primary cause of cervical cancer, a malignant illness that arises in the cells of the cervix. The disease usually progresses slowly through pre-cancerous changes known as cervical intraepithelial neoplasia (CIN), creating opportunities for early detection through organised screening programmes such as the NHS Cervical Screening Programme (Cohen et al., 2019). Although cervical cancer is considered highly preventable through HPV vaccination and routine screening, prevention alone cannot eliminate the disease where psychological, socio-economic, and healthcare system barriers reduce screening participation (Tanimu et al., 2022). Therefore, cervical cancer is recognised not only as an HPV-associated malignancy but also as a significant public health issue influenced by behavioural, social, and healthcare system determinants (Tanimu et al., 2022; Tewari, 2025).
[bookmark: _Toc239942964]2.3.2 Epidemiology
Cervical cancer remains a significant global public health concern despite major advances in prevention and early detection (Castanon et al., 2018). It is among the most common cancers affecting women worldwide, with the burden being considerably greater in low- and middle-income countries where access to organised screening programmes and HPV vaccination remains limited (WHO, 2020). In contrast, high-income countries such as the United Kingdom have experienced notable reductions in cervical cancer incidence and mortality following the introduction of national screening programmes and HPV immunisation (Memon and Bannister, 2019). However, international evidence indicates that inequalities in healthcare access, vaccination uptake, and screening participation continue to influence disease patterns, suggesting that the effectiveness of preventive interventions depends on equitable healthcare provision and sustained public engagement (Zhang et al., 2020).
Within the United Kingdom, cervical cancer continues to represent an important public health issue despite improvements in prevention strategies (Castanon et al., 2018). Approximately 3,300 women are diagnosed with cervical cancer annually, with around nine new cases reported each day (Cancer Research UK, 2024). While cervical cancer is the 14th most commonly diagnosed cancer among women overall, it represents a particularly important cancer burden among women younger than 35 years (NHS, 2024). Around 850 women die from the disease each year despite the availability of effective screening and vaccination programmes (Choi et al., 2023). These findings demonstrate that while national prevention initiatives have reduced disease incidence, cervical cancer continues to affect a considerable number of women, particularly those who do not engage with routine screening (Arbyn et al., 2020).
Epidemiological evidence further indicates that women aged 25–60 years remain the primary target group for the NHS Cervical Screening Programme because they are at increased risk of persistent high-risk HPV infection and cervical abnormalities (Castanon et al., 2018; Pimple and Mishra, 2022). Nevertheless, screening uptake has declined to approximately 70–72%, remaining below the national target of 80% (Choi et al., 2023). Research also highlights that socio-economic deprivation, ethnicity, educational attainment, and healthcare accessibility significantly influence screening participation and disease incidence (Groves and Brooks, 2022). Consequently, reducing the burden of cervical cancer requires not only effective preventive interventions but also targeted public health strategies that address inequalities and improve screening engagement across diverse population groups (Castanon et al., 2018).
[bookmark: _Toc239942965]2.3.3 Aetiology of Cervical Cancer
Cervical cancer develops through a complex interaction of biological, behavioural, environmental, and socio-economic factors. Persistent infection with high-risk Human Papillomavirus (HPV), particularly HPV-16 and HPV-18, is recognised as the primary cause of most cervical cancer cases (Momenimovahed and Salehiniya, 2017; Okunade, 2020). Although HPV infection is common and often cleared naturally by the immune system, persistent infection can lead to progressive cellular abnormalities that may develop into invasive cervical cancer if left untreated (Luvian-Morales et al., 2024). The introduction of HPV vaccination has significantly reduced the prevalence of high-risk HPV infections and strengthened primary prevention (Sahasrabuddhe et al., 2024). However, HPV infection alone does not fully explain disease development, as only a small proportion of infected women progress to cervical cancer (Okunade, 2020). Additional behavioural factors, including smoking, early sexual activity, multiple sexual partners, and weakened immune function, have also been associated with increased disease risk (Meijer and Steenbergen, 2017). These findings indicate that cervical cancer develops through the interaction of viral infection with other biological and lifestyle influences.
Recent evidence has increasingly recognised the contribution of socio-economic and healthcare factors to cervical cancer development and progression (Momenimovahed and Salehiniya, 2017). Women experiencing deprivation, limited access to healthcare services, or poor engagement with cervical screening are more likely to experience delayed detection of pre-cancerous abnormalities (Sahasrabuddhe et al., 2024). Psychological barriers, including embarrassment, fear, anxiety, and cultural stigma, may further discourage participation in preventive services, indirectly increasing the risk of invasive disease (Momenimovahed and Salehiniya, 2017). Consequently, cervical cancer is now understood through a biopsychosocial perspective that considers biological susceptibility alongside behavioural and social determinants of health (Okunade, 2020). This broader understanding highlights that effective prevention requires not only vaccination and screening but also interventions that address inequalities, improve healthcare accessibility, and encourage greater participation in cervical cancer prevention programmes (Sahasrabuddhe et al., 2024).
[bookmark: _Toc239942966]2.3.4. Psychological Barriers to Cervical Screening
Psychological barriers are among the most frequently reported factors influencing women's participation in cervical screening programmes (Lunsford et al., 2017). Numerous studies have identified embarrassment, fear of pain, anxiety regarding abnormal results, and concerns about exposing intimate body parts as major reasons for avoiding cervical screening (Judah et al., 2022). Women who have previously experienced discomfort during screening or who possess limited knowledge about the procedure often perceive cervical screening as physically and emotionally distressing (Shariati-Sarcheshme et al., 2024). These perceptions are further reinforced by cultural beliefs and social stigma surrounding sexual and reproductive health, particularly among women from conservative communities (Stuart and D’Lima, 2022). Consequently, psychological distress frequently delays screening attendance, reducing opportunities for early detection and increasing the likelihood of disease progression (Shariati-Sarcheshme et al., 2024).
Although the importance of psychological barriers is consistently recognised within the literature, researchers differ regarding the most effective strategies for addressing these challenges (Ramachandran and Dörket, 2021). Some studies suggest that improving public education and awareness campaigns can reduce fear and misconceptions surrounding cervical screening, thereby increasing participation rates (Lunsford et al., 2017). Others argue that education alone is insufficient because emotional responses are often influenced by previous healthcare experiences, cultural norms, and trust in healthcare professionals (Lemmo et al., 2021). This indicates that psychological barriers should be addressed through multifaceted interventions combining health education, effective communication, culturally sensitive services, and patient-centred care rather than relying solely on information provision (Judah et al., 2022). Such findings demonstrate that improving screening uptake requires greater attention to women's emotional experiences alongside biomedical prevention strategies (Shariati-Sarcheshme et al., 2024).
[bookmark: _Toc239942967]2.3.5 Socio-economic Barriers to Cervical Screening
Socio-economic factors have been consistently identified as significant determinants of cervical screening participation and early cancer detection (Marlow et al., 2019). Women from lower-income households, those with limited educational attainment, and individuals residing in deprived communities are less likely to participate in routine cervical screening than women from more affluent backgrounds (Groves and Brooks, 2022). Financial constraints, inflexible working hours, transport difficulties, and competing family responsibilities often reduce the ability to attend screening appointments despite services being available through the NHS (Urwin et al., 2024). Furthermore, women from minority ethnic communities may experience language barriers, lower levels of health literacy, and cultural beliefs that discourage engagement with preventive healthcare (Marlow et al., 2019). These inequalities contribute to delayed diagnosis, resulting in more advanced disease and poorer treatment outcomes (Bozhar et al., 2022). Consequently, socio-economic disadvantage continues to undermine the effectiveness of national cervical cancer prevention strategies (Urwin et al., 2024).
The literature increasingly recognises that socio-economic barriers extend beyond individual financial circumstances and reflect broader structural inequalities within society (Marlow et al., 2019). While some researchers argue that improving public awareness may encourage greater participation in screening, others contend that educational interventions alone cannot overcome persistent inequalities in healthcare access (Broberg et al., 2018). Evidence suggests that targeted community outreach programmes, culturally appropriate health promotion initiatives, and policies designed to improve accessibility are more effective in reducing disparities among underserved populations (Urwin et al., 2024). Nevertheless, several studies acknowledge that socio-economic inequalities remain deeply embedded within healthcare systems, making them difficult to eliminate through isolated interventions (Lunsford et al., 2017). This highlights the need for comprehensive public health strategies that address both individual and structural determinants of health to improve cervical screening uptake and reduce inequalities in cervical cancer outcomes (Broberg et al., 2018).
[bookmark: _Toc239942968]2.3.6 Healthcare System Barriers to Cervical Screening
Healthcare system factors play a crucial role in determining women's participation in cervical screening programmes (Douglas et al., 2016). Although the NHS Cervical Screening Programme provides free screening services, evidence suggests that organisational barriers continue to limit accessibility for many eligible women (Bolarinwa and Holt, 2023). Difficulties in obtaining convenient appointments, long waiting times, limited clinic opening hours, and shortages of female healthcare professionals have been identified as common reasons for non-attendance (Douglas et al., 2016). Furthermore, inadequate communication regarding screening invitations, follow-up appointments, and test results may create confusion and reduce women's confidence in the screening process (Connolly et al., 2020). These barriers are particularly evident among women with demanding work schedules, caring responsibilities, or those living in geographically underserved areas, increasing the likelihood of missed screening opportunities and delayed diagnosis (Douglas et al., 2016).
Current literature indicates that improving healthcare accessibility requires more than increasing service availability (Bolarinwa and Holt, 2023). Some researchers argue that extending clinic hours, introducing flexible appointment systems, and expanding self-sampling options could significantly improve screening participation (Connolly et al., 2020). Others suggest that organisational changes alone are unlikely to eliminate inequalities unless accompanied by effective patient communication, culturally competent care, and stronger engagement between healthcare professionals and local communities (Douglas et al., 2016). The recent introduction of primary HPV testing has improved diagnostic accuracy and screening effectiveness; however, its success still depends on women's willingness and ability to access screening services (Bolarinwa and Holt, 2023). Therefore, existing evidence highlights that healthcare system improvements must be integrated with behavioural and public health interventions to maximise the effectiveness of cervical cancer prevention programmes and reduce disparities in screening uptake across the United Kingdom (Douglas et al., 2016).
[bookmark: _Toc239942969]2.3.7 Effectiveness of HPV Vaccination
The Human Papillomavirus (HPV) vaccination programme is recognised as one of the most effective primary prevention strategies for reducing cervical cancer (Falcaro et al., 2024). Introduced in the United Kingdom in 2008, the programme protects against high-risk HPV types responsible for most cervical cancer cases (Kamolratanakul and Pitisuttithum, 2021). Evidence indicates that widespread vaccination has significantly reduced HPV infections, pre-cancerous cervical abnormalities, and the incidence of cervical cancer, while high vaccination coverage has also contributed to herd immunity (Falcaro et al., 2024). Despite these achievements, challenges remain in ensuring equal vaccine uptake across all population groups (Laurent et al., 2018). Vaccination rates vary by socio-economic status, ethnicity, and geography, with disadvantaged communities often reporting lower coverage (Sasieni and Falcaro, 2026). In addition, misinformation, cultural beliefs, and concerns regarding vaccine safety continue to contribute to vaccine hesitancy (Laurent et al., 2018). Therefore, although HPV vaccination has substantially strengthened cervical cancer prevention, its long-term success depends on equitable access, improved public awareness, and continued participation in routine cervical screening programmes (Falcaro et al., 2024).
[bookmark: _Toc239942970]2.3.8 Effectiveness of Primary HPV Testing
The transition from cytology-based screening to primary HPV testing represents a significant advancement in the NHS Cervical Screening Programme (Rebolj et al., 2019). Unlike conventional cytology, which identifies abnormal cervical cells, primary HPV testing detects high-risk HPV infection before cellular changes occur, allowing earlier identification of women at increased risk of developing cervical cancer (Aref‐Adib et al., 2016). Evidence suggests that primary HPV testing has greater sensitivity in detecting pre-cancerous lesions, reducing the likelihood of missed diagnoses and improving opportunities for early intervention (Ellingson et al., 2023). Additionally, women who test negative for high-risk HPV have a very low risk of developing cervical cancer, supporting the use of longer screening intervals while maintaining patient safety (Aref‐Adib et al., 2016). These advantages have enhanced the overall effectiveness and efficiency of cervical cancer screening within the UK healthcare system (Rebolj et al., 2019).
Despite these benefits, several challenges may influence the successful implementation of primary HPV testing (Aref‐Adib et al., 2016). Positive HPV results can cause anxiety because the virus is sexually transmitted, leading to concerns about stigma, relationships, and future cancer risk (Bains et al., 2019). Limited public understanding of HPV and changes to screening procedures may also reduce confidence in the programme and discourage participation (Rebolj et al., 2019). Therefore, the long-term effectiveness of primary HPV testing depends not only on its diagnostic accuracy but also on effective patient education, clear communication, and continued efforts to overcome psychological and healthcare system barriers that affect screening uptake (Illah and Olaitan, 2023).
[bookmark: _Toc239942971]2.3.9 Delayed Diagnosis and Clinical Outcomes
Delayed diagnosis is a major factor influencing cervical cancer prognosis and treatment outcomes (Chen et al., 2019). Women who do not participate in routine cervical screening are more likely to be diagnosed at an advanced stage of the disease, when treatment becomes more complex and survival rates are reduced (Allahqoli et al., 2022). Early-stage cervical cancer can often be managed through less invasive procedures, whereas advanced disease frequently requires surgery, radiotherapy, chemotherapy, or combined treatment approaches (Silva et al., 2019). These intensive treatments are associated with greater physical complications, psychological distress, reduced quality of life, and increased healthcare costs (Chen et al., 2019). Consequently, delayed diagnosis affects both patient well-being and the overall burden on healthcare services (Allahqoli et al., 2022).
Evidence suggests that delayed diagnosis results from the combined influence of psychological barriers, socio-economic inequalities, healthcare accessibility issues, and limited awareness of cervical cancer symptoms rather than a single contributing factor (Allahqoli et al., 2022). Although early detection has consistently been shown to improve clinical outcomes, further research is needed to better understand how these barriers interact within the UK healthcare system and influence diagnosis, treatment effectiveness, and long-term survival (Chen et al., 2019).
[bookmark: _Toc239942972]2.4 Gaps in Literature
Previous research has demonstrated that HPV vaccination, cervical screening, and primary HPV testing can play an important role in reducing both the occurrence of cervical cancer and associated mortality. Numerous studies have also examined psychological, socio-economic, and healthcare system barriers influencing screening participation. However, most studies investigate these factors independently rather than examining how they interact to influence delayed diagnosis, treatment efficacy, and clinical outcomes among women aged 25–60 years in the United Kingdom. Furthermore, much of the available evidence focuses on screening uptake or vaccine effectiveness without critically exploring the relationship between barriers to screening and disease progression. Several reviews also include international populations, limiting the applicability of their findings to the UK healthcare system, where screening policies and healthcare delivery differ.
Another important gap relates to the limited evaluation of the combined impact of HPV vaccination, primary HPV testing, and behavioural barriers following recent changes to the NHS Cervical Screening Programme. Current literature also lacks consensus regarding the most effective interventions for improving screening participation among vulnerable populations, with researchers recommending educational, behavioural, and healthcare system approaches without clear agreement on their relative effectiveness. Therefore, there remains a need for a comprehensive systematic review that critically synthesises recent UK evidence to better understand how barriers to early detection influence treatment outcomes and to provide evidence that can inform clinical practice, future policy, and cervical cancer prevention strategies.
[bookmark: _Toc239942973]2.5 Theoretical Framework
Theoretical frameworks provide a structured approach for understanding the factors that influence health-related behaviours and healthcare utilisation. In cervical cancer prevention, behavioural theories help explain why some women actively participate in cervical screening programmes while others fail to engage despite the availability of free preventive services through the NHS. Given that this systematic review investigates the relationship between screening barriers, preventive measures, and clinical outcomes, the Health Belief Model (HBM) and the Social Ecological Model (SEM) have been selected as the most appropriate theoretical frameworks. Together, these models facilitate an understanding of how individual beliefs, interpersonal influences, healthcare systems, and wider social environments collectively shape women's decisions regarding cervical cancer screening and prevention.
[bookmark: _Toc239942974]2.5.1 Health Belief Model (HBM)
The Health Belief Model (HBM), developed by Rosenstock in the 1950s, is one of the most widely applied behavioural theories in public health research (Daniati et al., 2025). The model proposes that an individual's decision to engage in preventive health behaviour is influenced by six key constructs: perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy (Roy, 2026). In the context of cervical cancer, women are more likely to participate in cervical screening if they believe they are at risk of developing cervical cancer, understand the seriousness of the disease, recognise the benefits of early detection, and perceive that the advantages of screening outweigh the barriers (Al‐Ani et al., 2024). The model therefore provides a useful framework for explaining variations in screening participation among women aged 25–60 years (Daniati et al., 2025).
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(Franklin Murphy, 2024)
Several studies have successfully applied the HBM to investigate cervical screening behaviour and have demonstrated that perceived barriers such as embarrassment, fear of pain, anxiety regarding test results, and misconceptions about HPV significantly reduce screening attendance (Judah et al., 2022). Similarly, women with greater awareness of cervical cancer and stronger beliefs in the benefits of early detection are generally more willing to participate in routine screening programmes (Daniati et al., 2025). These findings indicate that HBM effectively explains many of the psychological determinants influencing preventive health behaviour and supports the development of educational interventions designed to improve screening uptake (Al‐Ani et al., 2024).
Despite its strengths, the Health Belief Model has several limitations. The model primarily focuses on individual perceptions and assumes that health-related decisions are based on rational evaluation of risks and benefits (Daniati et al., 2025). However, cervical screening behaviour is also influenced by socio-economic inequalities, cultural beliefs, healthcare accessibility, and organisational factors that are not adequately addressed by HBM (Al‐Ani et al., 2024). Consequently, while the model provides valuable insight into psychological barriers, it cannot independently explain the wider structural influences affecting screening participation (Roy 2026). For this reason, it is beneficial to combine HBM with broader theoretical perspectives that consider environmental and social determinants of health (Roy 2026).
[bookmark: _Toc239942975]2.5.2 Social Ecological Model (SEM)
The Social Ecological Model (SEM) provides a broader perspective for understanding health behaviour by recognising that individual decisions are influenced by multiple interconnected levels, including individual, interpersonal, organisational, community, and policy factors (Huang and Tan, 2024). Unlike the Health Belief Model, which primarily focuses on personal beliefs and perceptions, the SEM acknowledges that health behaviours are shaped by social relationships, healthcare systems, cultural norms, and public policies (Adegboyega et al., 2023). In the context of cervical cancer prevention, the model explains that women's participation in cervical screening is determined not only by their personal knowledge and attitudes but also by the accessibility of healthcare services, support from family and healthcare professionals, and the effectiveness of national screening policies (Louza et al., 2026).
Evidence reviewed in this chapter supports the application of the SEM because barriers to cervical screening extend beyond individual psychological factors (Louza et al., 2026). Socio-economic deprivation, limited healthcare accessibility, cultural stigma, language barriers, and inadequate health communication have all been identified as significant influences on screening participation (Groves and Brooks, 2022). These factors operate at different levels of the social environment and collectively affect women's ability to access preventive healthcare (Adegboyega et al., 2023). Consequently, the SEM provides a comprehensive framework for understanding how structural and environmental determinants contribute to inequalities in cervical cancer prevention and early detection (Huang and Tan., 2024).
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Despite its strengths, the Social Ecological Model has certain limitations (Adegboyega et al., 2023). The model provides a broad conceptual understanding of health behaviour but does not clearly explain the relative importance of each level or how individual factors interact with wider environmental influences (Louza et al., 2026). Furthermore, implementing interventions across multiple levels often requires substantial financial resources, policy changes, and long-term collaboration between healthcare organisations and communities (Huang and Tan, 2024). Nevertheless, the model remains highly relevant because it encourages comprehensive public health strategies that address both behavioural and structural determinants rather than focusing solely on individual responsibility (Adegboyega et al., 2023).
[bookmark: _Toc239942976]2.6 Summary of the Chapter
This chapter critically reviewed the literature relating to cervical cancer early detection and preventive measures among women aged 25–60 years in the United Kingdom. It examined the literature search strategy, together with the definition, epidemiology, and aetiology of cervical cancer. The chapter also evaluated key themes, including psychological, socio-economic, and healthcare system barriers influencing cervical screening participation, as well as the effectiveness of HPV vaccination and primary HPV testing in preventing cervical cancer. In addition, the consequences of delayed diagnosis on treatment outcomes were discussed, and important gaps within the existing literature were identified to justify the need for further research. Finally, the Health Belief Model and the Social Ecological Model were reviewed to provide a theoretical foundation for understanding factors influencing women's engagement with cervical cancer prevention and screening.

















[bookmark: _Toc239942977]CHAPTER 3: RESEARCH METHODOLOGY
[bookmark: _Toc239942978]3.1 Introduction
This chapter describes the methodological approach adopted to examine factors that hinder the early identification of cervical cancer and to evaluate the effectiveness of preventive strategies among women aged 25–60 years in the United Kingdom. It will discuss research philosophy, ethical considerations, research approach, research strategy, and systematic review design underpinning the study. The chapter will also explain the methods used for data collection, literature searching, study selection, and the application of inclusion and exclusion criteria.
[bookmark: _Toc239942979]3.2 Research Philosophy 
Research philosophy provides the theoretical foundation that guides the way knowledge is generated, interpreted, and applied throughout the research process (Saliya, 2023). It focuses on the assumptions researchers hold about the nature of reality (ontology), the nature and sources of knowledge (epistemology), and the approaches used to examine a research problem (Paez, 2017). Ontology focuses on whether reality exists independently or is socially constructed, while epistemology considers how knowledge is acquired and evaluated (Paez, 2017). Within health research, philosophical paradigms commonly include positivism, interpretivism, pragmatism, and critical realism, each influencing the selection of research methods and the interpretation of findings (Saliya, 2023). Selecting an appropriate research philosophy ensures methodological consistency and improves the credibility and transparency of the research process (Paez, 2017).
This systematic review will be underpinned by a positivist paradigm, as it seeks to synthesize evidence from published empirical studies using a structured and transparent methodology (Burkholder and Burbank, 2019). Positivism assumes that knowledge can be established through objective observation and the systematic examination of available evidence (Saliya, 2023). A positivist research philosophy provides an appropriate foundation for this review because the study critically evaluates peer-reviewed evidence concerning barriers to cervical cancer screening and the effectiveness of preventive measures within the UK context (Burkholder and Burbank, 2019). The review will not generate new primary data but will objectively examine and interpret existing evidence to answer the research question (Saliya, 2023). Adopting this paradigm will therefore support a rigorous, unbiased, and evidence-based synthesis of the literature while enhancing the validity and reliability of the review findings (Paez, 2017).
[bookmark: _Toc239942980]3.3 Ethical Considerations
Ethical considerations are fundamental to all forms of research because they ensure integrity, transparency, accountability, and respect for intellectual property throughout the research process (Hutchings et al., 2020). Research ethics aim to protect the credibility of scientific findings by promoting honesty in data collection, analysis, interpretation, and reporting while preventing plagiarism, fabrication, falsification, and selective reporting of results (Suri, 2019). Although ethical issues are often associated with studies involving human participants, they are equally important in systematic reviews, as researchers are responsible for accurately identifying, evaluating, and synthesizing published evidence without introducing bias or misrepresenting findings (Fareed et al., 2025). Adhering to recognized ethical principles therefore strengthens the validity and trustworthiness of the review and ensures that conclusions are based on reliable and high-quality evidence (Hutchings et al., 2020; Suri, 2019).
As the study adopts a systematic review methodology based on the analysis of previously published research, it does not involve direct recruitment of participants or the collection of primary data. Ethical considerations were therefore addressed in accordance with the requirements of the UWTSD ethics process and relevant institutional guidance (Fareed et al., 2025). However, the review will be conducted in accordance with recognized academic and professional standards. Only peer-reviewed studies published between 2016 and 2026 will be included to ensure the quality and relevance of the evidence (Suri, 2019). All sources will be accurately cited using the required referencing style to maintain academic integrity and avoid plagiarism (Hutchings et al., 2020). Furthermore, the study selection process, inclusion and exclusion criteria, and reporting of findings will be undertaken transparently to minimize bias and improve reproducibility (Fareed et al., 2025). Any limitations identified within the included studies will also be acknowledged to ensure that the conclusions remain objective, balanced, and supported by the available evidence (Hutchings et al., 2020).
[bookmark: _Toc239942981]3.4 Research Approach
Research approaches provide a structured framework for investigating a research problem and are commonly classified as quantitative, qualitative, mixed-methods, and systematic review approaches (Buljac-Samardzic et al., 2020). Quantitative research focuses on the collection and statistical analysis of numerical data to test hypotheses and identify relationships between variables, whereas qualitative research seeks to explore individuals' experiences, perceptions, and behaviours through non-numerical data (Rivera et al., 2017). Mixed-methods research combines both quantitative and qualitative approaches to develop a broader and more detailed understanding of complex research questions. In contrast, a systematic review does not generate primary data but systematically identifies, critically appraises, and synthesizes findings from existing studies using predefined and transparent methods (Buljac-Samardzic et al., 2020). This approach enables researchers to produce a comprehensive summary of the available evidence while minimizing selection bias and improving the reliability of conclusions (Paez, 2017).
A systematic review approach will be used in this study as it facilitates a suitable framework for critically examining the existing evidence concerning obstacles to cervical cancer screening and the effectiveness of preventive strategies among UK women aged 25–60 years. The review will follow a structured methodology to identify, screen, and synthesize peer-reviewed studies published between 2016 and 2026. Unlike a traditional literature review, a systematic review applies explicit inclusion and exclusion criteria, ensuring that study selection is transparent, reproducible, and less susceptible to bias (Buljac-Samardzic et al., 2020). This approach will facilitate the integration of evidence from qualitative and quantitative studies, providing a comprehensive understanding of the relationship between screening barriers, preventive strategies, and clinical outcomes while strengthening the validity and credibility of the review findings (Paez, 2017).
[bookmark: _Toc239942982]3.5 Research Strategy 
Research strategy provides the logical process through which a study investigates and answers its research question. The two principal research strategies are deductive and inductive. A deductive strategy begins with existing theories, concepts, and published evidence to examine whether they support the research question, whereas an inductive strategy develops new theories from primary observations and collected data (Tjora, 2018). Inductive research is commonly associated with qualitative studies that seek to explore new phenomena, while deductive research is frequently used in quantitative studies and systematic reviews that evaluate existing evidence (Azungah, 2018).
This study will adopt a deductive research strategy because it will synthesize and critically evaluate published evidence relating to cervical cancer screening barriers and preventive measures within the United Kingdom rather than generating new theories (Tjora, 2018). The review will be guided by existing literature and theoretical frameworks to examine how psychological, socio-economic, and healthcare system factors influence screening participation and clinical outcomes (Azungah, 2018). An inductive strategy will not be employed because this research will not involve primary data collection or theory development (Tjora, 2018). Therefore, the deductive approach is considered the most appropriate strategy for ensuring a structured, objective, and evidence-based systematic review (Azungah, 2018).
[bookmark: _Toc239942983]3.6 Study Design 
[bookmark: _Toc239942984]3.6.1 Study Design
A systematic review design will be employed to critically assess and synthesize the available evidence examining challenges affecting cervical cancer screening and the effectiveness of preventive strategies among women aged 25–60 years across the United Kingdom. In contrast to conventional or narrative literature reviews, a systematic review uses a structured, transparent, and reproducible methodology to identify, screen, critically appraise, and synthesize relevant studies according to predefined inclusion and exclusion criteria (Phillips and Barker, 2021). This design is appropriate because it enables comprehensive evaluation of the available evidence while reducing selection bias and providing a robust evidence base to address the research question (Paez, 2017).
Advantages of a Systematic Review
A systematic review offers several advantages that make it appropriate for the present study. It uses a transparent and rigorous methodology that improves the reliability and reproducibility of the findings (Dagher and Khan, 2025). By applying predefined eligibility criteria and a comprehensive search strategy, the review minimizes selection bias and ensures that only relevant, high-quality studies are included (Vetrano et al., 2019). Furthermore, systematic reviews synthesize evidence from multiple studies, allowing consistent patterns, research gaps, and variations in findings to be identified (Dagher and Khan, 2025). This approach provides stronger evidence to inform healthcare practice, policy development, and future research than individual studies alone, thereby enhancing the credibility of the conclusions drawn (Phillips and Barker, 2021).
Limitations of a Systematic Review
Despite its strengths, a systematic review has several limitations. The quality of the review depends on the methodological quality of the included studies, and weaknesses within primary research may influence the overall conclusions (Vetrano et al., 2019). Restricting the review to English-language publications and studies conducted in the United Kingdom may also result in the exclusion of potentially relevant evidence (Dagher and Khan, 2025). In addition, variations in study design, sample characteristics, and outcome measures may make direct comparison between studies more challenging (Phillips and Barker, 2021). The review process is also time-consuming because it requires comprehensive literature searching, careful screening, and transparent reporting (Phillips and Barker, 2021). Nevertheless, the use of a structured methodology helps minimize these limitations and enhances the overall trustworthiness of the review findings (Vetrano et al., 2019).
[bookmark: _Toc239942985]3.7 Method of Data Collection
[bookmark: _Toc239942986]3.7.1 Search Strategy
A comprehensive literature search will be undertaken to identify relevant studies exploring obstacles to cervical cancer screening and evaluating the effectiveness of preventive strategies among women aged 25–60 years across the UK. Electronic databases, including PubMed, CINAHL, Scopus, and Google Scholar, will be systematically searched to identify peer-reviewed studies published between January 2016 and December 2026. The search will be conducted in August 2026 using predefined keywords and Boolean operators (AND, OR, NOT) to combine search terms effectively. Relevant Medical Subject Headings (MeSH) and free-text terms will also be incorporated where appropriate to improve the sensitivity and specificity of the search (Goossen et al., 2020). This structured search strategy will ensure that relevant, high-quality evidence is identified while minimizing the risk of publication and selection bias (Goossen et al., 2020).
[bookmark: _Toc239942987]3.7.2 Framing the Research Question (PICO)
To develop a focused and systematic search strategy, the PICO (Population, Intervention, Comparison, Outcome) framework will be used to formulate the research question and identify appropriate search terms (Hosseini et al., 2024). The PICO framework is widely used in evidence-based healthcare because it helps define the key components of a research question, improves the precision of database searching, and ensures that relevant studies are identified systematically (Speckman and Friedly, 2019). In this review, the population will comprise women aged 25–60 years in the United Kingdom, while the interventions will include cervical screening, HPV vaccination, and primary HPV testing. Comparisons will include differences in screening participation and preventive interventions where applicable, and the outcomes will focus on screening uptake, barriers to early detection, delayed diagnosis, and treatment outcomes. The setting will be limited to the United Kingdom to ensure relevance to the NHS Cervical Screening Programme.
Table 1: PICO framework
	PICO
	Search Terms

	Population (P)
	Women aged 25–60 years, adult women, female, United Kingdom, UK

	Intervention (I)
	Cervical screening, NHS Cervical Screening Programme, HPV vaccination, primary HPV testing

	Comparison (C)
	Screened versus non-screened women, vaccinated versus unvaccinated women, different preventive strategies

	Outcome (O)
	Screening uptake, barriers to screening, early detection, delayed diagnosis, treatment outcomes, cervical cancer prevention

	Setting (S)
	United Kingdom, NHS, primary care, community healthcare



[bookmark: _Toc239942988]3.7.3 Database Search Procedure
The database search will be conducted using a structured and reproducible approach to maximize the identification of relevant studies. Medical Subject Headings (MeSH) will be applied where appropriate to improve search accuracy by retrieving articles indexed under standardized subject headings rather than relying solely on author keywords (Mendes et al., 2019). Alongside MeSH terms, free-text keywords will also be used to capture studies that may not yet be indexed or that use alternative terminology. Boolean operators (AND, OR, and NOT), phrase searching, and truncation will be employed to combine search terms and refine the search results, ensuring both sensitivity and specificity (Goossen et al., 2020).
Following the database search, all retrieved records will be exported into reference management software, where duplicate studies will be identified and removed. The remaining articles will then undergo title, abstract, and full-text screening against the predefined inclusion and exclusion criteria (Mendes et al., 2019). Throughout the search process, detailed records of the search strategy and study selection will be maintained to ensure transparency, reproducibility, and methodological rigour in accordance with systematic review guidance (Mendes et al., 2019).
[bookmark: _Toc239942989]3.7.4 Hand Search
In addition to electronic database searching, a hand search will be undertaken to identify relevant studies that may not have been retrieved through the primary search strategy. This process will involve examining the reference lists of included articles and relevant review papers to locate additional eligible studies (Cooper et al., 2017). Hand searching is an important component of systematic reviews because it helps identify potentially relevant publications that may have been missed due to indexing limitations or variations in search terminology (Bramer et al., 2018). Any studies identified through this process will be assessed using the same inclusion and exclusion criteria as those retrieved from the electronic databases to ensure consistency and methodological rigour throughout the review (Cooper et al., 2017).
[bookmark: _Toc239942990]3.7.5 Grey Literature
Grey literature refers to research materials that are not formally published in peer-reviewed academic journals, including government reports, policy documents, organisational reports, dissertations, and conference proceedings (Bramer et al., 2018). Although grey literature can provide valuable contextual information and reduce publication bias, it often varies in methodological quality because it has not undergone formal peer review (Khalil et al., 2026). Therefore, this systematic review will primarily include peer-reviewed journal articles to ensure the reliability and validity of the evidence (Khalil et al., 2026). Relevant grey literature may be consulted to provide background information where appropriate, but it will not be included in the final evidence synthesis (Bramer et al., 2018).
[bookmark: _Toc239942991]3.8 Inclusion and Exclusion Criteria
Explicit inclusion and exclusion criteria will be defined prior to conducting the literature search to support a transparent, consistent, and objective process for selecting relevant studies. These criteria will define the characteristics of studies eligible for inclusion in the systematic review and ensure that only evidence directly relevant to the research question is synthesized. The criteria will be developed using the PICO framework to align with the study objectives and maintain methodological rigor. Only peer-reviewed studies focusing on cervical cancer screening barriers and preventive measures within the 25–60-year age group of women in the United Kingdom will be considered. Studies that do not meet the predefined criteria, including those conducted outside the UK, involving different populations, or unrelated to the research topic, will be excluded. The detailed inclusion and exclusion criteria are presented in Table 3.2.
Table 3.2: Inclusion and Exclusion Criteria
	PICO
	Inclusion Criteria
	Exclusion Criteria

	Population
	Women aged 25–60 years residing in the United Kingdom
	Men, women below 25 years or above 60 years, and populations outside the UK

	Intervention
	Cervical screening, HPV vaccination, primary HPV testing, and interventions addressing screening barriers
	Studies unrelated to cervical cancer prevention or screening

	Comparison
	Studies comparing screening participation, preventive interventions, or clinical outcomes where applicable
	Studies without relevant comparisons or unrelated comparisons

	Outcome
	Screening uptake, barriers to screening, early detection, delayed diagnosis, treatment outcomes, and preventive effectiveness
	Outcomes unrelated to cervical cancer screening or prevention

	Setting
	Studies conducted within the United Kingdom and the NHS healthcare context
	Studies conducted outside the United Kingdom


[bookmark: _Toc239942992]3.9 Screening Results
Following the completion of the literature search, all retrieved records will be exported to reference management software, where duplicate articles will be identified and removed (Forbes et al., 2024). The remaining studies will then be screened systematically according to the predefined inclusion and exclusion criteria. Screening will be undertaken in sequential stages, including title screening, abstract screening, and full-text assessment, to ensure that only studies directly relevant to the research question are retained (Forbes et al., 2024). The screening process will be conducted transparently to reduce selection bias and enhance the reliability of the systematic review. A total of 10 studies will meet the eligibility criteria and be included in the final evidence synthesis. The screening results are presented in Table 3.3.
Table 3.3: Screening Results
	Database
	Search Date
	Inclusion Year
	Search Results
	Excluded
	Included

	EMBASE
	30/06/2026
	2016–2026
	765
	763
	2

	CINAHL
	5/7/2026
	2016–2026
	648
	645
	3

	PubMed Central
	11/07/2026
	2016–2026
	532
	531
	1

	Google Scholar
	18/07/2026
	2016–2026
	1,286
	1,284
	2

	Hand Search
	28/07/2026
	2016–2026
	42
	40
	2

	Total Articles Identified
	—
	—
	3,273
	3,263
	10

	Studies Included in the Review
	—
	—
	—
	—
	10


[bookmark: _Toc239942993]3.10 Study Selection
Step 1: Overall Screening of Articles
After the database search is completed, all identified records will be imported into reference management software to detect and remove duplicate studies. The remaining records will then be systematically organised and screened against the predefined inclusion and exclusion criteria. This initial screening stage will ensure that only potentially relevant studies progress to the subsequent stages of the review. The overall screening results are presented in Table 3.3.
Step 2: Title and Abstract Screening
The titles and abstracts of all remaining studies will be screened to determine their relevance to the research question. Studies that do not address cervical cancer screening, HPV vaccination, primary HPV testing, screening-related barriers, or preventive strategies among UK women within the 25–60-year age group will be excluded. Articles involving non-UK populations, unrelated health conditions, duplicate publications, non-peer-reviewed literature, and studies that do not meet the predefined eligibility criteria will also be removed. This stage will ensure that only studies directly relevant to the objectives of the systematic review are retained for further assessment (Kanagavalli et al, 2019).
Step 3: Full-Text Screening
The full-text versions of the remaining studies will then be obtained and carefully evaluated against the predefined inclusion and exclusion criteria. Each article will be examined to confirm that it addresses the research question, includes an appropriate study design, and reports relevant outcomes relating to cervical cancer screening barriers or preventive measures (Kanagavalli et al., 2019). Studies lacking sufficient methodological detail or failing to meet the eligibility criteria will be excluded. This stage will ensure that only methodologically appropriate and relevant studies are included in the final review (Page et al., 2020).
Step 4: Summary of the Study Selection Process
Following completion of all screening stages, 10 studies will satisfy the eligibility criteria and be included in the final systematic review. The study selection process will be conducted transparently and systematically to minimise selection bias and improve the reliability of the findings (Page et al., 2020). The complete screening process, including the identification, screening, eligibility assessment, and final inclusion of studies, will be illustrated using a PRISMA 2020 flow diagram, which will be presented as Figure 3.1.
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[bookmark: _Toc239942994]3.11 Quality Assessment
Quality assessment will be undertaken to evaluate the methodological rigour, validity and reliability of the included studies and to determine the confidence that can be placed in their findings (Delavari et al., 2023). Appropriate critical appraisal tools will be selected according to each study design, such as the CASP checklist for qualitative studies and relevant JBI checklists for quantitative observational studies (Whiting et al., 2017). The assessment will consider factors including clarity of the research objectives, appropriateness of study design, participant selection, measurement of exposure and outcomes, identification of confounding factors, data analysis and credibility of conclusions (Delavari et al., 2023). Studies meeting at least 50% of the applicable criteria will be considered sufficiently robust for inclusion, while studies failing to meet this threshold will be excluded. This approach will reduce the influence of methodological weaknesses and strengthen the credibility of the systematic review findings (Whiting et al., 2017).
Table 3.4: JBI Checklist Tool for Cross-Sectional Studies
	References
	Inclusion criteria
	Study settings
	Exposure measurement
	Standard procedure
	Confounding factors
	Strategy to deal confound factors
	Outcome
	Statistical analysis
	Score /8

	Bennett et al. (2018)
	Yes
	Yes
	Yes
	Yes
	Not clear
	Yes
	Yes
	Yes
	7/8

	Ryan et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8/8

	Wilding et al. (2020)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8/8

	Castanon et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8/8







Table 3.5: CASP Checklist Tool for Cohort Studies
	Reference
	Focused issue addressed
	Cohort recruited in an acceptable way
	Exposure measurement
	Outcome measurement
	Confounding factors
	Strategy to deal with confounding factors
	Follow-up subjects
	Results
	Result precision
	Do you believe the result?
	Applicability to local context
	Fit other evidence
	Score /12

	Saunders et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	12/12

	Rebolj et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	12/12



Table 3.6: Newcastle-Ottawa Checklist Tool for Longitudinal Studies
	Reference
	Representativeness of exposed cohort
	Selection of non-exposed cohort
	Ascertainment of exposure
	Outcomes absent at start of study
	Comparability of cohorts
	Follow-up
	Assessment of outcome
	Adequacy of follow-up
	Score /8

	Landy et al. (2016)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8/8

	Marlow et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Not clear
	7/8

	Patel et al. (2018)
	Yes
	Yes
	Yes
	Yes
	Yes
	Not clear
	Yes
	Yes
	7/8

	Symmons et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8/8



[bookmark: _Toc239942995]3.12 Data Extraction
Data extraction will be undertaken systematically to ensure that relevant information from the 10 included studies is recorded consistently and accurately. A standardised data extraction table will be used to document the study author and year, objective, setting and sample, study design, strengths, weaknesses, key results or outcomes, and conclusions. Additional information relating to cervical screening barriers, HPV vaccination, primary HPV testing, screening participation, and clinical outcomes will also be recorded where applicable. Using a structured extraction process will facilitate comparison across studies and support identification of common patterns and differences in the evidence. This approach will improve transparency, reduce the risk of selective reporting, and ensure that the final synthesis is based on information directly relevant to the research question.
Table 3.7: Data Extraction of all studies 
	Study Author’s name/ year
	Objective/purpose
	Setting/sample 
	Study design 
	Strength 
	weakness 
	Results /outcomes 

	Conclusion 

	Landy et al. 2016
	To estimate the impact of regular cervical screening on cervical cancer incidence and mortality and determine the extent to which screening prevents advanced-stage disease and cervical cancer deaths.
	England: population-based study using prospectively recorded cervical screening data. Included 11,619 women aged 25–79 years diagnosed with cervical cancer and two individually age-matched cancer-free controls for each case. The analysis particularly reported outcomes for women aged 35–64 years.
	Population-based case-control study using cervical screening records and conditional logistic regression.
	Large population-based sample; prospectively recorded screening data; age-matched controls; stage-specific analysis; clinically important outcomes including cancer incidence and mortality; directly relevant to the UK screening programme.


	The study was observational, so associations cannot establish causality with complete certainty. Mortality estimates were indirectly derived using stage-specific survival data, including SEER data for age adjustment.
	Regular cervical screening was associated with a 67% reduction in stage 1A cervical cancer and a 95% reduction in stage 3 or more advanced cancer among women aged 35–64 years. Compared with women who received no or minimal screening, those attending screening regularly had lower odds of cervical cancer incidence (OR 0.18) and mortality (OR 0.08). The findings estimated that regular screening could prevent around 70% of cervical cancer deaths, potentially increasing to approximately 83% if all eligible women attended screening regularly.
	Regular cervical screening was strongly associated with reduced cervical cancer incidence and mortality, with the protective association becoming stronger for more advanced-stage disease. The findings demonstrate the importance of regular screening participation for preventing cervical cancer deaths. 

	Bennett et al., 2018
	To investigate reasons for non-participation among women who had actively decided not to attend cervical screening and to assess their interest in HPV self-sampling as an alternative approach.
	Population-based survey conducted among screening-eligible women in Great Britain using home-based computer-assisted interviews. The analysis included 543 women who had either actively declined screening or intended to attend but were overdue.
	Population-based cross-sectional survey using structured interviews and predefined screening barriers.
	Population-based sample; directly examines reasons for screening non-participation; includes several psychological and practical barriers; evaluates interest in HPV self-sampling; highly relevant to screening engagement.
	Cross-sectional design limits the ability to establish causal relationships. Self-reported responses may be affected by recall or social desirability bias. Reported interest in self-sampling does not necessarily demonstrate actual future participation.
	Women who actively declined screening were more likely to report having other priorities and considering screening of low relevance because of their sexual behaviour. 70% expressed interest in HPV self-sampling. Interest was particularly high among women reporting previous negative screening experiences, embarrassment, lack of time, or discomfort with a male screening provider.
	Women who actively reject screening may perceive limited personal benefit and competing priorities. HPV self-sampling may potentially improve participation by reducing practical, psychological, and privacy-related barriers.

	Marlow et al., 2019
	To explore barriers to cervical screening among women aged 50–64 years from lower socio-economic and ethnic minority backgrounds and identify factors that could inform interventions to improve screening participation.
	UK; six focus groups involving 38 women aged 50–64 years from lower socio-economic and ethnic minority backgrounds.
	Qualitative study using focus groups. Data were recorded, transcribed and analysed using the Framework Approach and thematic analysis.
	Focuses on hard-to-reach groups whose experiences may be underrepresented in research; provides a detailed understanding of personal, social and healthcare barriers; qualitative methodology allows participants' experiences and perceptions to be explored in depth.
	Small sample size limits generalisability. Focus-group discussions may be influenced by group dynamics, and self-reported experiences may be affected by recall or social desirability bias.
	Barriers included poor knowledge, discomfort, embarrassment, negative perceptions of healthcare professionals, worry, lack of trust in results, concerns about the procedure, personal beliefs and previous negative experiences. Some women also reported not receiving screening invitations or reminders.
	Screening information should be tailored to older women and clearly explain the purpose and relevance of screening. Improving communication, reducing discomfort and increasing awareness among sample takers may help address negative experiences and improve participation.


	Patel et al., 2018
	To explore women's awareness, understanding and attitudes towards HPV testing as the primary cervical screening test and identify factors that may influence its acceptability and participation.
	England; 46 women aged 25–65 years recruited from community and secondary care settings.
	Qualitative study using semi-structured interviews and focus groups. Data were analysed using an inductive-framework approach.
	Includes women across the relevant screening age range; uses qualitative methods to explore attitudes in depth; examines awareness, knowledge, emotional responses and social perceptions; directly relevant to primary HPV screening.
	Relatively small sample limits generalisability. Self-reported attitudes may not accurately predict actual screening behaviour. Participants from community and secondary care settings may not represent all eligible women.
	Women demonstrated limited awareness and knowledge of HPV testing. Positive HPV results generated shock, fear and anxiety. Concerns about HPV being sexually transmitted created barriers, particularly among women in long-term relationships. Some women feared social judgement and questioned whether screening was necessary following a negative result.
	Limited HPV knowledge, fear, stigma and concerns about sexual transmission may reduce acceptability of primary HPV screening. Effective communication and education about HPV and the preventive purpose of screening are therefore important for maintaining participation.

	Ryan et al., 2019
	To identify practical barriers preventing women from booking cervical screening appointments and explore preferences for alternative invitation and booking methods that may improve screening participation.
	Great Britain; 614 women aged 25–64 years, including 255 overdue 'intenders' and 359 up-to-date 'maintainers'.
	Cross-sectional survey.
	Includes a substantial sample within the target age range; directly compares women who are overdue with those up to date with screening; identifies practical barriers; evaluates preferences for potentially accessible digital booking methods.
	A cross-sectional design cannot establish causality. Findings are based on self-reported barriers and intentions rather than actual use of alternative booking systems. Lower interest in digital methods among older and lower-social-grade women may also indicate potential digital inequality.
	'Intenders' reported more practical barriers than 'maintainers' and were more likely to expect that they would forget to book an appointment (OR=2.87, 95% CI 2.01–4.09). 62% preferred smartphone website booking, 58% computer booking and 52% app-based booking. Older and lower-social-grade women were less likely to prefer online booking.
	Women who intend to attend screening but remain overdue experience important logistical barriers. Redesigning invitation and appointment-booking systems could reduce these barriers and potentially increase cervical screening participation.

	Wilding et al., 2020
	To identify barriers and facilitators influencing cervical screening attendance among women in the UK and assess the perceived importance of these factors in screening decisions.
	UK; 194 women recruited through an online research recruitment website. 128 (66%) were up-to-date with screening, while 66 (34%) had never been screened or were overdue.
	Cross-sectional online survey using free-text responses, factor ratings, thematic content analysis and multivariable analysis.
	Directly examines both barriers and facilitators; includes women who had never attended or were overdue; combines qualitative free-text responses with quantitative ratings; identifies practical and psychological factors influencing screening decisions.
	Online recruitment may introduce selection bias and may exclude women with limited internet access. Self-reported responses may be affected by recall or social desirability bias. The relatively small sample may limit generalisability to the wider UK population.
	The main barriers were pain/discomfort, embarrassment and lack of time. Important facilitators included ease of booking appointments, peace of mind and fear of cancer/preventing serious illness. Up-to-date women placed greater importance on the belief that screening could be life-saving and represented personal responsibility.
	Improving appointment flexibility, including screening locations and times compatible with work and childcare, may improve participation. Public health interventions should address barriers while strengthening psychological facilitators such as reassurance and awareness of the life-saving benefits of screening.

	Castanon et al., 2021
	To examine the impact of changes in English cervical screening programme guidance on the age and intervals at which women receive cervical screening tests.
	England; screening histories from 46,037 women who served as controls in a population-based case-control study. Screening records were obtained from the national call/recall database.
	Population-based observational study using routinely recorded screening data. Kaplan–Meier estimation was used to examine screening patterns by birth cohort, age and time since previous screening.
	Very large sample; uses routinely collected screening records rather than self-reported data; examines changes across different birth cohorts; directly evaluates organised screening programme guidance and screening intervals.
	Observational design cannot establish causality. The study focuses mainly on screening patterns and programme implementation rather than individual psychological or socio-cultural barriers. Changes in screening behaviour may also be influenced by factors other than programme guidance.
	Across successive birth cohorts, the proportion undergoing screening by age 26 rose from 55% to 67%. Among those previously screened three years earlier, testing at age 28 increased from 36% to 56%. Testing between ages 23 and 27 among those without an earlier screening test also increased, from 34% to 80%. However, screening uptake at ages 60–65 declined in more recent cohorts.
	Well-defined programme guidance and quality assurance processes helped to standardise the ages and intervals for cervical screening, thereby promoting more consistent implementation of the organised screening programme across England.


	Saunders et al., 2021
	The study aimed to compare cervical screening participation across women who have sex exclusively with women, women who have sex with both women and men, women who have sex exclusively with men, and women who have never had sexual activity, while also examining differences in the risk of CIN3 and cervical cancer.
	UK; 218,674 women participating in UK Biobank. Screening participation and CIN3/cervical cancer outcomes were assessed among women eligible for national screening programmes.
	Prospective cohort study using UK Biobank data, examining screening participation and prevalent and incident CIN3 and cervical cancer over follow-up.
	Very large sample size; UK-wide cohort; compares different population groups; includes both screening participation and clinical outcomes; uses adjusted statistical analysis; provides evidence regarding health inequalities in screening.
	UK Biobank participants are volunteers and may not fully represent the wider UK population. Sexual behaviour was self-reported. The observational design cannot establish causality. Screening participation may also be influenced by unmeasured socio-cultural and healthcare factors.
	Compared with women who had sex exclusively with men, women who had sex exclusively with women had substantially lower reported screening attendance (OR 0.10), while women who had sex with women and men also had lower attendance (OR 0.73). Women who had never had sex had very low reported attendance (OR 0.02). CIN3 was observed among women who have sex with women and women who have sex with women and men, demonstrating that cervical abnormalities can occur despite differences in sexual behaviour.
	Screening uptake was substantially lower among some groups of women who have sex with women and among women who had never had sex. The findings highlight the need for inclusive and targeted interventions to improve cervical screening participation and reduce inequalities.

	Symmons et al., 2021
	To explore women's information needs and suggestions for improving communication following an HPV-positive/normal cytology screening result, including differences according to educational level.
	England; 30 women aged 24–63 years who received an HPV-positive/normal cytology result at routine cervical screening. Equal numbers had lower-than-degree-level and degree-level-or-higher education.
	Qualitative study using in-depth interviews. Secondary qualitative data were analysed using Framework Analysis.
	Directly explores women's experiences and information needs; includes comparison by educational level; provides detailed qualitative evidence; highly relevant to communication and health-literacy barriers associated with HPV primary screening.
	Small sample limits generalisability. Participants were specifically women with HPV-positive/normal results, so findings may not apply to all screening participants. Secondary analysis may limit the scope of the available data.
	Women across education groups had unanswered questions about the meaning of HPV-positive/normal results and the primary HPV screening process. Women with lower educational attainment had greater difficulty understanding the relationship between HPV and normal cytology and experienced more difficulty obtaining additional information.
	More accessible, clearly presented and appropriately tailored information is needed to enhance women’s understanding of HPV screening results. Information should consider educational differences and provide accessible explanations of HPV, cytology and follow-up.

	Rebolj et al., 2022
	To determine the impact of catch-up bivalent HPV vaccination on cervical screening outcomes among women entering the national cervical screening programme.
	England; 108,138 women aged 24–25 years who were offered vaccination and 26–29 years who were not offered vaccination. Participants were included in the English HPV screening pilot.
	Population-based observational comparative study using cervical screening and HPV outcome data.
	Very large sample; population-based English data; directly evaluates a national HPV vaccination programme; reports genotype-specific outcomes; provides estimated vaccine effectiveness.
	The comparison between age groups may be affected by differences other than vaccination status. The study is observational rather than randomised, so causal interpretation should be cautious. The vaccinated group includes women aged 24–25, with some potentially outside a strict 25+ inclusion criterion.
	HPV16/18-associated CIN2+ decreased from 3% to 1%, with estimated vaccine effectiveness of 87%. Any CIN2+ decreased from 6% to 3%, with estimated vaccine effectiveness of 72%. Reductions among women aged 26–29 were substantially smaller.
	Population-based catch-up bivalent HPV vaccination was highly effective in reducing high-grade cervical abnormalities. The findings support the effectiveness of HPV vaccination as a major preventive measure and provide evidence for considering longer screening intervals among vaccinated cohorts.


[bookmark: _Toc239942996]3.13 Chapter Summary
This chapter describes the methodological approach used to investigate challenges affecting cervical cancer screening and evaluate preventive strategies among women aged 25–60 years in the UK. It discusses research philosophy, ethical considerations, research approach, deductive strategy, and systematic review design used to address the research question. The chapter also outlines the data collection process, including the search strategy, database selection, study identification, screening, and the application of predefined inclusion and exclusion criteria. The quality appraisal process assesses the methodological quality and relevance of the selected studies, while data extraction provides a consistent framework for recording key study characteristics, strengths, weaknesses and outcomes. 





[bookmark: _Toc239942997]CHAPTER 4: RESULTS
[bookmark: _Toc239942998]4.1 Introduction
This chapter reports the findings from the systematic review, focusing on factors that hinder the early detection of cervical cancer and the effectiveness of preventive strategies among women in the UK. The findings are derived from the ten studies that met the predefined eligibility criteria. The chapter first describes the systematic search and study selection process using numerical data from the PRISMA flow process. The findings are subsequently organised into four themes corresponding to the four research objectives. These themes examine psychological, socio-cultural and healthcare barriers; the effectiveness of preventive measures; the relationship between screening participation and clinical outcomes; and barriers and facilitators influencing early detection. Finally, similarities and differences between the included studies are considered.
Systematic Search of Databases
The systematic search identified 3,273 records from the selected electronic databases. After removing 458 duplicate papers, 2,815 records remained for screening. Titles and abstracts were screened, resulting in 2,742 irrelevant papers being excluded. A total of 73 full-text articles were then assessed for eligibility. Following full-text assessment, 63 papers were excluded because they did not meet the predefined eligibility criteria. Consequently, 10 studies met all inclusion criteria and were included in the final systematic review. The selected studies comprised qualitative, cross-sectional, cohort and population-based observational research relevant to the review objectives and research question.





PRISMA Chart
Articles found by looking across databases.
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Duplicate papers removed.
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Following the screening of titles and abstracts for eligibility, studies that did not meet the predefined criteria will be excluded 
(n = 2,742).
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[bookmark: _Toc239942999]4.2 Thematic Analysis
The thematic analysis identified four themes based directly on the four research objectives. The synthesis considered the findings, populations, study designs, barriers, preventive measures and outcomes reported across the ten included studies. Although the studies differed in methodology and sample size, common patterns were identified concerning women's engagement with cervical screening, understanding of HPV, accessibility of screening services and the effectiveness of preventive interventions. The findings demonstrate that early detection is influenced by interacting with individual, social and healthcare-system factors.
The four themes provide a structured interpretation of the evidence. Theme 1 examines psychological and practical barriers affecting screening participation. Theme 2 focuses on socio-cultural, educational and inequality-related barriers. Theme 3 considers the effectiveness of preventive measures, including regular screening, HPV vaccination and HPV-based approaches. Theme 4 examines the relationship between screening participation, early detection and clinical outcomes. Together, the themes provide a comprehensive synthesis of how barriers and preventive strategies influence cervical cancer prevention and early detection among women in the UK.
[bookmark: _Toc239943000]4.2.1 Theme 1: Psychological and Practical Barriers to Cervical Screening Participation
Psychological and practical barriers were consistently identified across several studies. Bennett et al. (2018) reported that women who declined cervical screening were more likely to view other priorities as more important and to consider screening less personally relevant. The study also found that 70% of participants were interested in HPV self-sampling, particularly those who had previously experienced negative screening, embarrassment, time constraints, discomfort, or concerns about being screened by male healthcare providers. Marlow et al. (2019) identified similar embarrassment, discomfort, worry, poor knowledge, concerns about the screening procedure and previous negative experiences as important barriers. Some participants also reported concerns about healthcare professionals and a lack of trust in screening results. These findings indicate that emotional responses and previous experiences can influence women's willingness to participate.
Practical barriers were also evident in Ryan et al. (2019) and Wilding et al. (2020). Ryan et al. (2019) found that overdue women experienced more practical barriers than women who were up-to-date with screening and were significantly more likely to expect that they would forget to book an appointment (OR=2.87, 95% CI 2.01–4.09). Although 62% preferred smartphone website booking, 58% preferred computer booking and 52% preferred app-based booking, older and lower-social-grade women were less likely to favour online methods. Wilding et al. (2020) identified pain or discomfort, embarrassment and lack of time as the main barriers, while ease of booking, peace of mind and awareness of cancer prevention facilitated attendance. Collectively, the findings demonstrate that both emotional concerns and practical accessibility influence screening participation.
[bookmark: _Toc239943001]4.2.2 Theme 2: Socio-cultural, Educational and Inequality-related Barriers
The second theme demonstrates that screening participation is also influenced by socio-cultural factors, education and differences between population groups. Marlow et al. (2019), focusing on women from lower socioeconomic and ethnic minority backgrounds, identified poor knowledge, personal beliefs, mistrust, negative experiences and concerns about screening as barriers. These findings suggest that social and socioeconomic circumstances can shape women's understanding and experience of screening. Patel et al. (2018) further demonstrated that women had limited awareness and understanding of HPV testing. Positive HPV results generated shock, fear and anxiety, while concerns about HPV being sexually transmitted created stigma and fear of judgement, particularly among women in long-term relationships. Consequently, misunderstanding HPV and its relationship with sexual transmission may negatively affect women's willingness to engage with HPV-based screening.
Symmons et al. (2021) highlighted clear educational inequalities in understanding cervical screening results. Women with HPV-positive but normal cytology frequently reported having unanswered questions, while those with lower educational attainment found it more difficult to understand the relationship between HPV infection and normal cytology and to access further information. Saunders et al. (2021) identified another important inequality, reporting substantially lower screening participation among women who had sex exclusively with women (OR=0.10), women who had sex with women and men (OR=0.73), and women who had never had sex (OR=0.02), compared with women who had sex exclusively with men. CIN3 was nevertheless observed among relevant groups, demonstrating that lower screening participation does not mean absence of cervical disease risk. Overall, the findings support inclusive, culturally sensitive and accessible communication targeted towards groups experiencing greater barriers.
[bookmark: _Toc239943002]4.2.3 Theme 3: Effectiveness of Cervical Screening, HPV Vaccination and Preventive Approaches
The third theme demonstrates the effectiveness of cervical screening and HPV vaccination as preventive measures. Landy et al. (2016) provided strong evidence that regular cervical screening was associated with substantially reduced cervical cancer risk. Among women aged 35–64 years, regular screening was associated with a 67% reduction in stage 1A cancer and a 95% reduction in stage 3 or worse cancer. Regular screening was also associated with lower cervical cancer incidence (OR=0.18) and mortality (OR=0.08) compared with no or minimal screening. Screening was estimated to prevent approximately 70% of cervical cancer deaths, increasing to approximately 83% if all women attended regularly. These findings demonstrate that maintaining screening participation is an important component of secondary prevention.
HPV vaccination also demonstrated substantial preventive effectiveness. Rebolj et al. (2022) found that HPV16/18-associated CIN2+ decreased from 3% to 1%, with estimated vaccine effectiveness of 87%, while any CIN2+ decreased from 6% to 3%, with estimated effectiveness of 72%. The findings therefore support catch-up HPV vaccination as an effective strategy for reducing high-grade cervical abnormalities. Evidence from Patel et al. (2018), however, indicates that the effectiveness of HPV-based approaches may be influenced by women's knowledge and emotional responses to HPV results. Bennett et al. (2018) identified HPV self-sampling as another potentially useful approach, with 70% of participants expressing interest. Therefore, preventive strategies appear most effective when clinical interventions are accompanied by clear information and approaches that reduce barriers to participation.
[bookmark: _Toc239943003]4.2.4 Theme 4: Screening Participation, Early Detection and Clinical Outcomes
The fourth theme concerns the relationship between screening participation, programme organisation and clinical outcomes. Landy et al. (2016) demonstrated a clear association between regular screening and reduced cervical cancer incidence, advanced-stage disease and mortality. The stronger protective association observed for advanced-stage disease indicates the importance of detecting cervical abnormalities before progression to more serious disease. Saunders et al. (2021) also linked differences in screening participation with clinical outcomes. Although some groups had substantially lower screening attendance, CIN3 occurred among women who have sex with women and women who have sex with women and men. This finding demonstrates that reduced screening participation can represent an important missed opportunity for early detection in groups that may be incorrectly perceived as having low risk.
The organisation of screening services also influenced opportunities for timely detection. Castanon et al. (2021) found that changes in English screening guidance were associated with greater standardisation of screening ages and intervals. The proportion of women screened by age 26 rose from 55% to 67%, while screening at age 28 among women who had undergone a previous test three years earlier increased from 36% to 56%. However, the proportion receiving screening at ages 60–65 years decreased across later cohorts, indicating potential differences in engagement among older women. Symmons et al. (2021) further showed that inadequate understanding following HPV-positive/normal cytology results could create uncertainty about appropriate follow-up and information seeking. Overall, the evidence indicates that early detection depends on continued participation, equitable programme delivery and effective communication following screening results.
[bookmark: _Toc239943004]4.3 Summary
The findings from the ten included studies indicate that early detection of cervical cancer is affected by a combination of psychological, practical, socio-cultural, and healthcare-related factors. The first theme identified that embarrassment, discomfort, fear, time constraints, competing priorities, previous negative experiences, and difficulties with appointment booking may contribute to lower participation in cervical screening (Bennett et al., 2018; Marlow et al., 2019; Ryan et al., 2019; Wilding et al., 2020). The second theme demonstrated inequalities associated with socioeconomic circumstances, education and sexual behaviour, while limited HPV knowledge, stigma and uncertainty about screening results created additional barriers (Patel et al., 2018; Saunders et al., 2021; Symmons et al., 2021). The third theme provided evidence of substantial preventive benefits from regular screening and HPV vaccination. Landy et al. (2016) showed marked reductions in cervical cancer incidence, advanced-stage disease and mortality, whereas Rebolj et al. (2022) reported that HPV vaccination was highly effective in preventing high-grade cervical abnormalities. HPV self-sampling also emerged as a potentially acceptable alternative for some women (Bennett et al., 2018). The fourth theme highlighted the importance of sustained screening participation, inclusive programme delivery and effective communication for early detection. Overall, the results indicate that clinical prevention alone is insufficient unless barriers to equitable screening participation are also addressed.
[bookmark: _Toc239943005]4.4 Homogeneity and Heterogeneity Between Studies
The studies included showed substantial methodological heterogeneity but important consistency in their overall findings. Study designs included population-based case-control research, cross-sectional surveys, qualitative focus groups and interviews, prospective cohort research and observational comparative studies.  Sample sizes ranged from small qualitative samples to large population-based datasets, with different studies measuring screening participation, attitudes, HPV outcomes, CIN3, cervical cancer incidence or mortality. 
This variation limited direct quantitative comparison between studies. However, considerable homogeneity existed in the direction of findings. Most studies identified barriers related to knowledge, psychological concerns, practical accessibility and inequalities, while the studies examining preventive interventions consistently demonstrated benefits from screening and HPV vaccination. Therefore, the evidence was heterogeneous in methodology and outcome measurement but broadly consistent in its implications for cervical cancer prevention and early detection.
[bookmark: _Toc239943006]4.5 Chapter Summary
This chapter represented the findings of the systematic review and organised the evidence according to four themes aligned with the research objectives. The results demonstrate that cervical cancer screening participation is affected by psychological, practical, socio-cultural, educational and healthcare-related barriers. The findings also highlight inequalities between different groups of women, indicating a need for inclusive and targeted approaches to screening promotion. Regular screening remains strongly associated with improved cervical cancer outcomes, while HPV vaccination represents an important preventive intervention. HPV-based approaches, including self-sampling, provide opportunities to improve accessibility and participation but require effective communication to address anxiety, stigma and uncertainty.

[bookmark: _Toc239943007]CHAPTER 5: DISCUSSION AND CONCLUSION
[bookmark: _Toc239943008]5.1 Introduction
This chapter demonstrates the findings of the systematic review in relation to the research question and existing evidence on cervical cancer screening among women in the UK. The discussion interprets the findings from the four themes identified in Chapter 4, focusing on psychological and practical barriers, socio-cultural and demographic inequalities, screening participation and early detection, and the effectiveness of HPV vaccination and HPV-based preventive approaches. The findings are critically considered to identify their meaning for cervical cancer prevention, screening participation and early detection, while also highlighting implications for practice, policy and future research.
[bookmark: _Toc239943009]5.2 Discussion of results themes 
Theme 1: Psychological and Practical Barriers to Cervical Screening Participation
The findings indicate that psychological concerns and perceptions of personal relevance are important influences on cervical screening participation. Bennett et al. (2018) identified competing priorities and low perceived relevance among women who declined screening, while Marlow et al. (2019) highlighted embarrassment, discomfort, worry, poor knowledge and previous negative experiences. These findings are aligned with Chorley et al. (2017), whose systematic review found that women considered whether screening was personally valuable before deciding to attend and described screening as physically and emotionally demanding. The similarity strengthens the interpretation that screening decisions are influenced not only by awareness but also by perceived threat, emotional discomfort and the value women attach to screening. However, the current findings additionally highlight interest in HPV self-sampling, suggesting that alternative approaches may help reduce some of the emotional and privacy-related concerns associated with conventional screening.
Practical barriers were particularly evident among women who were overdue for screening. Ryan et al. (2019) reported that women who were overdue for screening were more likely to forget to arrange appointments and experienced greater practical difficulties in accessing screening services, while Wilding et al. (2020) identified lack of time, discomfort and difficulties associated with attendance. This supports Chorley et al. (2017), who concluded that practical barriers can prevent women from translating an intention to attend into actual screening behaviour. Similar findings were reported by Symmons et al. (2025) and Mulcahy et al. (2024), where underscreened women described uncertainty about how to book screening and limited opportunities for attendance. The Irish studies further identified reminders, healthcare professional support and peer encouragement as important facilitators, extending the current findings by showing that practical access can be strengthened through social and professional support.
The findings therefore suggest that barriers are interconnected rather than isolated. Fear and embarrassment may reduce motivation, while limited time, uncertainty about booking and unsuitable services can prevent motivated women from attending. Mulcahy et al. (2024) reported that fear of cancer could act both as a motivator and a deterrent, which provides a useful interpretation of the current finding that awareness of cancer prevention can facilitate attendance while anxiety can discourage it. Symmons et al. (2025) similarly emphasised understandable communication, reminders and social support. Overall, the evidence suggests that improving participation requires interventions addressing both women's emotional concerns and the practical conditions surrounding screening. Flexible appointments, clear information, supportive healthcare professionals and accessible alternatives such as self-sampling may therefore help women move from screening intention to actual attendance.
Theme 2: Socio-cultural, Educational and Inequality-related Barriers
The findings indicate that socio-cultural circumstances, socioeconomic position and limited knowledge can contribute to women's engagement with cervical screening. Marlow et al. (2019) identified poor knowledge, personal beliefs, mistrust and negative healthcare experiences among women from lower socioeconomic and ethnic minority backgrounds, while Patel et al. (2018) found that limited HPV awareness, fear and stigma surrounding sexual transmission could reduce acceptance of HPV screening. These findings are supported by Shin et al. (2017), who identified socio-cultural perceptions of women's sexual lives, limited knowledge, discomfort and practical difficulties as interconnected barriers. Similarly, Bayrami et al. (2015) reported that lack of awareness, incorrect attitudes, health-seeking behaviours and cultural taboos influenced screening. Although these studies were undertaken outside the UK, their findings indicate that participation in cervical screening may be influenced by broader social norms and personal beliefs, rather than being determined solely by knowledge.
Educational inequalities also appear important in understanding differences in screening engagement. Symmons et al. (2021) found that women with lower educational attainment experienced greater difficulty understanding the relationship between HPV and normal cytology and obtaining additional information. This finding is consistent with Shin et al. (2017), where low to moderate knowledge and limited accessibility of information were identified among young women, and with Bayrami et al. (2015), where lack of awareness contributed to delayed preventive behaviour. However, the current UK evidence provides a more specific explanation of how educational differences affect understanding following HPV-positive/normal cytology results. Lee et al. (2026) further showed that perceived benefits were associated with greater cervical screening uptake, while having a regular physician could reduce some sociodemographic inequalities. This suggests that accessible information and supportive healthcare relationships may strengthen women's understanding of screening benefits and reduce inequalities.
The findings concerning sexual behaviour provide an additional dimension to inequality. Saunders et al. (2021) found substantially lower screening participation among women who have sex exclusively with women, women who have sex with women and men, and women who had never had sex, despite cervical abnormalities being identified among relevant groups. This may reflect assumptions about personal risk and limitations in inclusive screening communication. The findings correspond with Shin et al. (2017), where conservative perceptions of unmarried women's sexual health created barriers and confidentiality was identified as an important intervention need. 
Theme 3: Effectiveness of Cervical Screening, HPV Vaccination and Preventive Approaches
The findings demonstrate that cervical screening is an effective secondary prevention strategy because regular participation is associated with substantially lower cervical cancer incidence, mortality and advanced-stage disease. Landy et al. (2016) showed particularly strong protection among regularly screened women, indicating that the benefit of screening depends not only on the availability of the programme but also on continued participation. This interpretation is supported by Chan et al. (2019), who reported that organised cervical screening programmes are consistently associated with reductions in cervical cancer incidence and mortality and are potentially more effective than opportunistic approaches. Therefore, the findings suggest that organised, population-based screening can improve early detection by identifying abnormalities before progression to advanced disease. However, the effectiveness of screening remains dependent on women engaging with the programme and receiving appropriate follow-up.
The findings also demonstrate the important contribution of HPV vaccination to primary prevention. Rebolj et al. (2022) found substantial reductions in HPV16/18-associated and overall CIN2+, supporting catch-up vaccination as an effective approach for preventing high-grade cervical abnormalities. This is consistent with Lowy (2016), who described the development of prophylactic HPV vaccines and their strong efficacy in preventing HPV infection and HPV-associated disease. Chrysostomou et al. (2018) similarly highlighted the importance of HPV vaccination alongside the development of HPV molecular testing, supporting an integrated prevention strategy rather than reliance on screening alone. Taken together, these findings indicate that vaccination reduces the underlying risk of HPV-related cervical disease, while screening provides an additional opportunity to identify precancerous changes among women who remain at risk.
However, the findings indicate that clinical effectiveness does not automatically result in population-level prevention. Patel et al. (2018) demonstrated that limited HPV knowledge, anxiety and stigma surrounding HPV results can influence women's responses to HPV-based screening, while Bennett et al. (2018) identified strong interest in HPV self-sampling. Chrysostomou et al. (2018) emphasised the transition towards organised programmes using primary HPV testing, while Chan et al. (2019) noted continuing differences in screening implementation between populations. These comparisons suggest that preventive approaches are most effective when scientific advances are combined with accessible delivery, clear communication and reduced participation barriers. 
Theme 4: Screening Participation, Early Detection and Clinical Outcomes
The findings indicate that screening participation is central to achieving early detection and reducing adverse cervical cancer outcomes. Landy et al. (2016) demonstrated that regular screening was strongly associated with lower incidence, advanced-stage disease and mortality, while Saunders et al. (2021) showed that groups with lower participation could experience missed opportunities for identifying cervical abnormalities. This interpretation is consistent with Barlow et al. (2020), who showed that screening participation and timely diagnostic evaluation are interconnected stages of the screening pathway. Although their cervical screening participation was relatively high, not all abnormal results received timely diagnostic follow-up, indicating that participation alone does not guarantee effective early detection. Therefore, the present findings suggest that screening programmes require both equitable participation and reliable progression from screening to diagnosis.
The findings further demonstrate that programme organisation can influence opportunities for timely screening. Castanon et al. (2021) found that changes in English screening guidance were associated with more standardised screening ages and intervals, supporting the value of organised programme delivery. Winer et al. (2019) provide further evidence that alternative delivery approaches can improve participation among underscreened women. Their randomised trial found that mailed HPV self-sampling increased screening uptake compared with usual reminders, although significant improvements in CIN2+ detection were not demonstrated. This distinction is important because increased participation does not necessarily translate immediately into improved clinical outcomes. It suggests that self-sampling can address access and participation barriers, but positive results must still be followed by appropriate diagnostic assessment and treatment.
Effective follow-up is therefore an essential component of early detection. Symmons et al. (2021) found that women experiencing HPV-positive/normal cytology results could have difficulty understanding their results and identifying appropriate information, potentially affecting subsequent engagement. This is supported by Varon et al. (2024), who found that interventions improved follow-up, with multicomponent approaches being more effective than single interventions and navigation representing an important strategy. Together, these findings indicate that early detection depends on a continuous pathway involving attendance, appropriate screening, clear communication, timely follow-up and diagnostic resolution. The evidence therefore supports organised, inclusive and supportive screening services that reduce participation gaps while ensuring that abnormal findings are acted upon promptly.
[bookmark: _Toc239943010]5.3 Implications of the Study
The findings have important implications for cervical cancer prevention and screening practice in the UK. Healthcare professionals should recognise that psychological, practical and socio-cultural barriers can reduce screening participation. Clear and simple information about HPV, screening procedures and the benefits of early detection should be provided. Communication should address embarrassment, fear, discomfort and misconceptions about HPV. A respectful and confidential approach may help women feel more comfortable and support informed screening decisions.
The findings also have implications for the organisation of screening services. Flexible appointments, accessible services, reminders and supportive communication may help women experiencing practical difficulties or uncertainty about booking screening. HPV self-sampling may provide an alternative for women reluctant to attend conventional screening because of discomfort, embarrassment or access difficulties. However, increasing participation should be supported by effective communication of results and timely follow-up to ensure that abnormal findings are appropriately investigated.
At policy level, the findings support an integrated approach combining HPV vaccination, organized cervical screening and HPV-based preventive approaches. Screening policies should address inequalities related to socioeconomic circumstances, education, culture and perceived risk. Inclusive and understandable communication is particularly important for groups who may consider themselves at low risk. Future service development should evaluate whether interventions improve not only screening participation but also timely diagnosis and follow-up, ensuring that increased access contributes to better cervical cancer prevention and early detection.
[bookmark: _Toc239943011]5.3 Strengths and Limitations of the Study
A key strength of this systematic review is its focused examination of cervical cancer screening, HPV vaccination and preventive approaches among women in the UK. A structured search strategy was applied across PubMed, Scopus and Google Scholar, with defined inclusion and exclusion criteria used to identify relevant primary studies. The use of PRISMA principles supported a transparent study-selection process, while quality assessment helped evaluate the methodological strengths and weaknesses of the included evidence. The review also considered psychological, socio-cultural, educational and healthcare-system factors, providing a broader understanding of barriers to early detection rather than focusing only on screening attendance. The inclusion of evidence concerning screening effectiveness and HPV vaccination further strengthened the relevance of the findings to prevention and early detection.
Nevertheless, several limitations should be considered when interpreting the findings. Restricting the review to English-language, peer-reviewed studies may have resulted in the exclusion of relevant research published in other languages or available as grey literature. Variation in study designs, participant characteristics, settings, and outcome measures introduced heterogeneity across the included studies, making direct comparison of findings difficult. In addition, reliance on self-reported data in some studies may have increased the risk of recall and reporting bias. Some qualitative studies also involved relatively small samples, which may limit the extent to which their findings can be generalized to wider populations. In addition, most evidence was observational, meaning that associations between screening participation, barriers and clinical outcomes could not always establish causality. These limitations indicate that the findings should be interpreted critically while recognizing their relevance to UK cervical cancer prevention and screening practice.
[bookmark: _Toc239943012]5.4 Conclusion
This systematic review examined how barriers to cervical cancer screening affect early detection among women in the UK and considered the effectiveness of preventive approaches, including HPV vaccination and HPV-based screening. The findings demonstrate that cervical cancer prevention depends on both effective screening P Programmes and women's ability to access and engage with them. Psychological barriers such as fear, embarrassment, discomfort and anxiety, together with practical difficulties including lack of time, forgetting appointments and uncertainty about booking, can reduce screening participation. Socio-cultural and educational factors also influence engagement, particularly where women have limited knowledge of HPV, experience stigma or perceive themselves to be at low risk. These findings demonstrate that screening behaviour is influenced by multiple interconnected factors rather than by awareness alone.
The review also demonstrates the importance of regular screening for early detection and improved clinical outcomes. Evidence indicated that consistent screening was associated with reduced cervical cancer incidence, advanced-stage disease and mortality. Differences in participation among specific groups highlight the risk of missed opportunities for early detection and the importance of inclusive screening communication. Organized screening services, appropriate reminders, flexible access and effective follow-up can strengthen the screening pathway. HPV vaccination was also shown to reduce HPV-related high-grade cervical abnormalities, demonstrating the value of combining primary prevention through vaccination with secondary prevention through screening. HPV-based approaches and self-sampling may further improve accessibility for women who experience barriers to conventional screening, although increased participation requires appropriate follow-up of abnormal results.
Overall, the research question is addressed by demonstrating that psychological, practical, socio-cultural, educational and healthcare-system barriers can reduce screening participation and consequently create missed opportunities for early detection. The findings support a comprehensive approach to cervical cancer prevention in the UK, combining HPV vaccination, organized screening, accessible HPV-based approaches and timely follow-up. Healthcare professionals and policymakers should prioritize clear communication, culturally sensitive and inclusive services, practical support and equitable access to screening. Addressing barriers across the entire screening pathway can improve participation and strengthen opportunities for detecting cervical abnormalities before progression. Therefore, reducing inequalities in screening engagement remains essential for achieving more effective cervical cancer prevention and improving early detection outcomes among women in the UK.
[bookmark: _Toc239943013]5.6 Recommendations for Future Research
Future research should examine cervical screening barriers among specific underserved groups in greater depth. Attention should be given to women from lower socioeconomic backgrounds, ethnic minority communities, women with different sexual behaviours and older women. Research should explore how cultural beliefs, perceived risk, education and previous healthcare experiences influence screening decisions. This could provide more detailed support for designing interventions that respond to the specific needs of diverse population groups.
Further research should evaluate the effectiveness of HPV self-sampling and other flexible screening approaches within UK populations. Studies should assess whether self-sampling improves screening participation among women who are overdue or have never attended screening. Research should also examine whether increased participation results in timely detection, follow-up and treatment of cervical abnormalities. Long-term studies could provide stronger evidence about the impact of these approaches on cervical cancer prevention.
Future studies should investigate interventions designed to improve communication and follow-up after abnormal screening results. Research could evaluate the effectiveness of reminders, patient navigation, digital communication and support from healthcare professionals in helping women understand HPV results and complete recommended follow-up. Such research should consider whether multicomponent interventions are more effective than individual approaches in reducing missed appointments and delays in diagnosis.
Finally, future research should use robust and diverse study designs to strengthen the evidence base. Longitudinal and intervention studies could provide stronger evidence about relationships between screening barriers, participation and clinical outcomes than cross-sectional research. Studies should also use consistent outcome measures to improve comparison between interventions and populations. Further UK-based research is particularly important to evaluate whether changes in screening delivery and HPV-based prevention reduce inequalities and improve early detection across different groups of women.
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