                                     Name:  Charlotte Esi Jackson
                                     Student Number:  2223874
                                  Module Code :  BMHP6020_Birm
                                Module Name: Independent Project 
                                 Assignment Number: Component 2  
                                     Lecturer Name: Raheela Shaikh 



































TITLE: An exploration of breast-cancer burden among women in the United Kingdom: a systematic review


Chapter 1: INTRODUCTION
1.1 Study background 
Breast cancer is the most frequently diagnosed malignancy among women in the United Kingdom, accounting for almost one-third of all new female cancers. Recent national statistics record around 56 000 new cases each year and a lifetime risk of one in seven for women born after 1960 (Cancer Research UK, 2024). Advances in imaging, systemic therapy and personalised surgery have raised five-year net survival to 87 %, yet incidence continues to rise by approximately 0.5 % annually (Barclay et al., 2024). At the same time, the burden is unevenly distributed: women from socio-economically deprived communities and several minority-ethnic groups experience lower screening uptake, later-stage presentation and poorer outcomes, threatening to reverse population-level gains. Against this backdrop, targeted policy initiatives—including the NHS Long Term Plan’s ambition to diagnose 75 % of cancers at stage I–II by 2028 (NHS England, 2019)—require a robust, integrated evidence base that links epidemiological trends with access to screening and the effectiveness of care pathways.
1.2 Problem statement 
Despite an organised, population-based mammography service, screening coverage has fallen below the 70 % performance standard for three successive years. In 2021–22 the national uptake rate was 62.3 %, plummeting to 54 % in the most-deprived quintile and 50 % in some urban centres (NHS Digital, 2023). A pragmatic review for NICE found that women of Black Caribbean, Black African and South Asian descent are less likely than White women to attend screening and are more likely to be diagnosed at stage III–IV (Slade et al., 2024). Aliu et al. (2025) systematic review underscores how mistrust of health services, misinformation and logistical barriers suppress participation among Black African and Black Caribbean women even when services are geographically available. Meanwhile, Barclay et al. (2024) demonstrate persistent survival gaps after adjustment for tumour biology, suggesting system-level influences along the diagnostic and treatment pathway. The coexistence of declining coverage and widening inequalities signals a critical evidence gap that this dissertation seeks to address.
The COVID-19 pandemic further disrupted early detection: all 78 breast-screening units paused invitations for about three months (March–June 2020), creating a backlog that infection-control measures and staff redeployment have yet to clear (NHS Digital, 2022). As a result, only 1.19 million women were screened in 2020-21 compared with 2.12 million the previous year—a 44 % fall that left roughly 7 000 screen-detected cancers undiscovered (Cancer Research UK, 2022). This shock exacerbated pre-existing inequities and helps explain why national uptake was still just 62 % in 2021-22.
1.3 Research aim 
To investigate how screening uptake, care-pathway characteristics and socio-demographic factors intersect to shape breast-cancer stage at diagnosis and survival among UK women, thereby generating recommendations to guide equitable service redesign.
1.4 Objectives 
1. Quantify recent trends (2015–2025) in breast-cancer incidence, mortality and survival across the four UK nations.
2. Analyse variations in screening uptake and stage at diagnosis by deprivation quintile, ethnicity and geographical region.
3. Evaluate the effectiveness of current NHS treatment pathways—including surgical, systemic and supportive elements—on patient-reported and clinical outcomes.
4. Recommend evidence-informed strategies for commissioners, clinicians and public-health practitioners to reduce inequalities and meet national cancer targets.
1.5 Research questions 
1. What have been the temporal trends in breast-cancer incidence and survival in the UK over the past decade?
2. Which socio-demographic factors predict lower screening participation and later-stage presentation?
3. How do variations in care pathways influence short- and long-term outcomes?
4. What actionable interventions emerge from the evidence to improve equity of access and outcomes?
1.6 Significance of the study 
Academically, this dissertation fills a conspicuous gap: the last UK synthesis to integrate epidemiological data with pathway analysis predates major service changes prompted by COVID-19. Practically, the study aligns with the NHS Long Term Plan and the 2023 Major Conditions Strategy, both of which prioritise earlier cancer diagnosis and narrowing outcome disparities. By clarifying where along the pathway inequalities arise—from invitation to follow-up—the findings can inform targeted initiatives such as mobile mammography units, culturally tailored communication and streamlined referral protocols. Societally, reducing late-stage diagnoses could avert hundreds of premature deaths annually, lessen treatment morbidity and save the NHS an estimated £2 billion per year in direct and productivity costs (Barclay et al., 2024).
1.7 Scope and delimitations 
The review will focus on women aged 18 years and above residing in England, Scotland, Wales and Northern Ireland. Literature published in English between 2015 and 2025 will be included to capture contemporary practice and policy contexts. Male breast cancer, molecular-biology studies and non-UK datasets are excluded. The dissertation concentrates on screening, diagnostic and treatment pathways, not basic-science or palliative-care issues.
1.8 Definition of key terms 
Ductal carcinoma in situ (DCIS) refers to non-invasive malignant proliferation confined to ductal epithelium. 
Invasive breast cancer denotes tumour extension beyond the basement membrane. 
Screening uptake is the proportion of eligible women attending routine NHS mammography within a screening round. 
A care pathway is the structured, time-sequenced set of investigations and treatments recommended in NICE guideline NG101 (NICE, 2018). 
Health inequality describes systematic, avoidable differences in health outcomes between population groups.
1.9 Structure of the dissertation 
Chapter 2 expands the background, detailing epidemiology, screening policy, treatment modalities, economic impact and theoretical frameworks. Chapter 3 outlines the systematic-review methodology, including search strategy, inclusion criteria, quality appraisal and data-synthesis approach. Chapter 4 presents the findings, organised thematically and, where feasible, with pooled quantitative summaries. Chapter 5 discusses these findings in relation to existing literature and conceptual models, explores implications for practice and policy, and reflects on strengths and limitations. Chapter 6 summarises conclusions and delivers actionable recommendations for stakeholders and suggestions for future research.
1.10 Chapter summary 
Breast cancer poses a substantial and unevenly distributed burden on UK women. Declining screening coverage and persistent socio-economic and ethnic disparities threaten recent gains in survival. This chapter has framed the problem, articulated the study’s aim, objectives and questions, and justified its significance. The delimitations and key definitions provide clarity on scope, while the dissertation roadmap guides the reader through subsequent chapters. The following chapter now examines in depth the epidemiological, policy and theoretical contexts that underpin the present investigation.


Chapter 2: BACKGROUND
2.1 Epidemiological overview 
Globally, breast cancer has overtaken lung cancer as the most frequently diagnosed malignancy in women, with 2.3 million new cases in 2020 and a projected rise to more than 3 million annually by 2040 (Sung et al., 2021). Within the United Kingdom, it remains the leading female cancer, accounting for almost one in three new diagnoses. Latest national statistics report about 56 000 incident cases and 11 500 deaths each year, translating to a lifetime risk of 1 in 7 for women born since 1960 (Cancer Research UK, 2024).
Population-based analyses confirm that the burden is still creeping upward. Using linked primary-care and cancer-registry data for more than 11 million adults, Barclay et al. (2024) observed a 0.5 % annual increase in age-standardised incidence between 2000 and 2021, alongside a rise in five-year net survival from 82 % to 87 %. Survival gains chiefly reflect earlier detection, multidisciplinary management and the introduction of HER2-targeted and endocrine therapies, yet geographical variation persists.
Across the four UK nations, recent figures reveal a heterogeneous pattern:
· England recorded 47 739 female diagnoses in 2022, with an incidence rate of 171 per 100 000 women and 88 % five-year survival (Cancer Research UK, 2024).
· Scotland reported 5 506 cases in 2023, up 6 % on the previous year; its stage-specific audit shows 86 % of screen-detected tumours are found at stage I–II (Public Health Scotland, 2024).
· Wales detected 1 121 screen-positive cancers in 2021–22; one-quarter occurred in women under 55, underscoring the importance of symptom awareness outside the screening cohort (Public Health Wales, 2023).
· Northern Ireland has averaged 1 513 cases per year (2018–22), with an incidence rate of 157 per 100 000 and a median diagnostic age of 62 years (Northern Ireland Cancer Registry, 2024).
Age distribution follows a familiar curve, climbing steeply after the menopause; however, approximately 15 % of UK tumours are still diagnosed before age 50. Ethnic and socio-economic gradients, elaborated in Section 2.4, further shape this landscape.
In sum, the United Kingdom faces a disease whose absolute case-load is rising even as survival improves. Accurate appreciation of these trends—and their intersection with screening uptake and care pathways—provides a critical foundation for the analytical chapters that follow.

2.2 The UK breast-screening programme 
Population-based mammography began in Britain in 1988 after the Forrest report recommended three-yearly X-ray screening for women aged 50–64. The service now invites all women aged 50–70 every three years, with an age-extension trial gradually assessing invitations to those aged 47–49 and 71–73 (Moss et al., 2020). Programme governance sits with the UK National Screening Committee, whereas delivery is devolved to NHS England, Breast Screening Scotland, Breast Test Wales and the Northern Ireland Breast Screening Programme, each monitored against a common set of key performance indicators.
Coverage has declined steadily during the past decade. In England the proportion of eligible women screened within the recommended interval fell from 70.5 % in 2010–11 to 62.3 % in 2021–22 (NHS Digital, 2023). Scotland recorded 75.9 % uptake in 2022 but maintained a marked deprivation gradient, while uptake in Wales was 69.0 % in 2021–22 and Northern Ireland achieved 72.1 % in 2022–23 (Public Health Scotland, 2023; Public Health Wales, 2023; Northern Ireland Cancer Screening Programme, 2024).
The COVID-19 pandemic intensified this downward trend. All 78 English units paused invitations between March and June 2020, reducing annual screens from 2.12 million to 1.19 million and leaving an estimated 7 000 cancers undiscovered or diagnosed late (Cairns et al., 2022). Although catch-up clinics, mobile units and extended opening hours have narrowed the backlog, throughput remains below the pre-pandemic average.
Evidence continues to support mortality benefit. A systematic review of 27 cohort studies estimated that three-yearly mammography for women aged 50–69 lowers breast-cancer mortality by 23 % (Dibden et al., 2018). Applying this relative reduction to UK incidence suggests approximately 1 300 deaths averted each year (Duffy et al., 2020). Harms are comparatively modest: Dibden et al. place over-diagnosis at 3–4 % of cancers detected, and UK audits report interval-cancer rates of 1.7 per 1 000 women within the first year of a negative screen (Public Health England, 2020).
Nevertheless, equity gaps threaten programme effectiveness. Uptake varies by as much as 20 percentage points between the most- and least-deprived quintiles and is significantly lower among women of Black African, Black Caribbean and South Asian descent (Slade et al., 2024). As Section 2.4 will show, these disparities intersect with socio-economic status, disability and rurality to perpetuate later-stage diagnosis and poorer outcomes.
2.3 Treatment pathways and current standards 
Breast-cancer management in the United Kingdom is organised around a nationally standardised, multidisciplinary pathway set out in NICE guideline NG101, which requires triple assessment (clinical examination, imaging and core biopsy) within two weeks of urgent referral and mandates that every confirmed case be discussed at a specialist breast multidisciplinary team (MDT) meeting (NICE, 2023). The guideline then sequences surgery, systemic therapy and radiotherapy according to tumour stage and biology. Diagnostic work-up is increasingly rapid: most units now offer “one-stop” clinics that complete imaging and biopsy on the same day, enabling treatment to start within 31 days of the decision to operate. These process targets are not merely administrative; observational work shows that each four-week delay from diagnosis to surgery raises mortality by roughly 6 per cent, underlining the clinical value of streamlined pathways (Hanna et al., 2020).
Surgical practice has shifted decisively towards breast-conserving surgery (BCS) wherever oncologic ally feasible. Modern imaging, oncoplastic displacement techniques and sentinel-node biopsy mean that even tumours up to 4 cm can often be excised with acceptable cosmesis; consequently, national audit data now record BCS rates of 74 per cent for stage I–II disease. Long-term outcomes vindicate this approach: a Dutch–UK cohort study of 37 000 women found ten-year overall survival to be three percentage points higher after BCS plus radiotherapy than after mastectomy, once age and comorbidity were controlled (Chu al., 2021). Where mastectomy remains necessary, immediate reconstruction—implant or autologous—has become routine, supported by oncoplastic surgeons in every cancer centre.
Systemic therapy is undergoing rapid evolution. Anthracycline–taxane chemotherapy remains the backbone for node-positive or high-grade tumours, but molecular stratification now layers targeted agents on top. Dual HER2 blockade (trastuzumab + pertuzumab) has halved the risk of invasive recurrence in HER2-positive cancers, while endocrine-sensitive, high-risk tumours benefit from adjuvant CDK4/6 inhibition: adding abemaciclib to standard endocrine therapy improved three-year invasive-disease-free survival by seven percentage points in the monarchE trial, prompting routine commissioning in England (Rastogi et al., 2024). For germline-BRCA carriers, one year of Olaparib after chemotherapy cuts distant relapse by more than 40 per cent. These advances mean that, today, nearly nine in ten UK women diagnosed with breast cancer can expect to live at least five years.
Radiotherapy has also been condensed. The UK Fast-Forward trial showed that delivering whole-breast radiotherapy in five fractions over one week produces equivalent tumour control and late-toxicity profiles to the traditional 15-fraction schedule, halving patient visits and freeing clinical capacity (Murray et al., 2020). Survivorship care now integrates annual mammography for five years and nurse-led clinics for lymphoedema, menopausal symptoms and psychosocial support, reflecting a shift from disease-centred to person-centred follow-up.

2.4 Health inequalities 
Socio-economic deprivation.
Screening participation falls steeply with social disadvantage: in 2021-22 only 54 % of women in England’s most-deprived quintile attended routine mammography, compared with 73 % in the least-deprived group (NHS Digital, 2023). Later-stage disease follows; a registry analysis of 152 000 cases showed stage III–IV presentation was 43 % more common, and five-year net survival six percentage points lower, in the most-deprived quintile (Quaresma et al., 2022).
Ethnicity.
A nationwide linkage study reported coverage of just 52 % among Black Caribbean and 50 % among Black African women versus 67 % in White British peers, with late-stage diagnosis twice as likely in Black African women (George et al., 2023). A separate systematic review highlighted mistrust of health services, low perceived risk and inflexible appointment times as dominant barriers within Black communities (Aliu, Kerrison and Marcu, 2025).
Disability and long-term conditions.
Women with intellectual disabilities attend breast screening 28 % less often than the general population, contributing to delayed diagnosis and excess mortality (Kinnear et al., 2022). Similar shortfalls affect women living with severe mental illness, where non-attendance and diagnostic overshadowing extend pathway delays (Morgan et al., 2021).
Rurality and service proximity.
Mobile units have pushed coverage above 80 % in sparsely populated northern Scotland, yet English data show that travel distances over 30 miles reduce attendance among women without private transport (Smith et al., 2020). A community-pharmacy invitation pilot in urban deprivation hotspots boosted uptake by nine percentage points, illustrating the value of hyper-local delivery models (Slade et al., 2024).
Intersectionality.
Disadvantages compound: Black African women in the most-deprived quintile record screening rates as low as 46 %, the lowest of any group studied (George et al., 2023). Such multi-layered inequities help explain the survival gaps outlined earlier and threaten to blunt the gains delivered by modern therapies (Barclay et al., 2024). Addressing them will require culturally tailored outreach, flexible appointment systems and systematic audits of pathway delays—issues revisited in Chapter 5.

2.5 Economic impact 
Breast cancer imposes a substantial and uneven financial burden on the NHS. A population-level analysis of patient-level data for 36 000 English women found that direct hospital costs averaged £13 500 in the first year after diagnosis, rising steeply with advanced disease: stage IV care was more than double the cost of stage I (Laudicella et al., 2016). A recent costing study that integrated inpatient, outpatient and primary-care records estimated total annual NHS spending on breast-cancer management at £1.91 billion—equivalent to 8 % of all UK cancer expenditure—and projected that earlier detection could save up to £210 million per cohort by shifting cases into lower-cost stages (Franklin et al., 2024).
The societal bill is even larger once productivity losses are included. A 2024 modelling report calculated that premature mortality, treatment-related absenteeism and informal-care demands cost the wider economy £2.6 billion in 2024, a figure expected to exceed £3.5 billion by 2034 if incidence trends continue (Bush et al., 2024). These macro-economic impacts accentuate the policy case for investment in equitable screening uptake and rapid-access pathways, themes developed further in Chapters 5 and 6.

2.6 Theoretical frameworks 
Understanding variations in screening uptake demands an approach that looks beyond individual attitudes to the wider social environment. A recent in-depth study of Jordanian women mapped barriers to mammography across personal, interpersonal, organisational and policy levels, showing how cultural beliefs, clinic opening hours and health-system trust interact to influence behaviour (Albadawi et al., 2025). Although conducted in a Middle-Eastern setting, the findings mirror UK evidence and underscore the value of the socio-ecological model for categorising determinants; this dissertation therefore uses that model to structure the thematic synthesis in Chapter 4, ensuring that recommendations target multiple leverage points rather than focusing solely on patient education.
Pathway quality is framed by the Getting It Right First Time (GIRFT) breast-surgery audit, which defines benchmark intervals from referral to surgery, acceptable re-excision rates and standards for multidisciplinary decision-making (Association of Breast Surgery, 2023). GIRFT applies Donabedian’s structure–process–outcome logic, making it a suitable yardstick for judging whether observed delays or variations in treatment within the UK evidence base represent genuine quality deficits. By aligning data extraction with these GIRFT indicators, the review can highlight where deviations cluster—be that in imaging turnaround, surgical access or adjuvant-therapy start times—and which population groups are most affected.

2.7 Previous reviews and limitations 
Systematic evidence syntheses on UK breast-cancer screening have so far concentrated on inequalities rather than the full diagnostic-to-treatment pathway. A pragmatic review prepared for NICE found that deprivation, minority ethnicity and learning disability each lowered screening uptake, but stopped short of evaluating how these factors translate into stage at diagnosis or survival (Slade et al., 2024). A companion review focusing on Black African and Black Caribbean women confirmed pervasive barriers—mistrust, low risk perception, appointment inflexibility—yet provided little insight into service-level solutions beyond community outreach (Aliu, Kerrison and Marcu, 2025). Together, these reviews highlight a problem-identification bias: they catalogue disparities but do not trace their impact through the subsequent care continuum.
Work on treatment delays is similarly fragmented. A meta-analysis of 34 studies from high-income countries estimated that every four-week deferral of surgery or adjuvant chemotherapy increases breast-cancer mortality by 6–8 percent, but it amalgamated heterogeneous health systems and offered no UK-specific audit of pathway timings (Hanna et al., 2020). Moreover, pre-pandemic reviews could not anticipate the COVID-19 backlog, nor integrate newer interventions such as CDK4/6 or PARP inhibitors, leaving an up-to-date synthesis of UK incidence, screening, treatment effectiveness and inequality gaps still missing. Addressing that gap is the primary rationale for the present dissertation.

2.8 Rationale for the present study 
The preceding sections reveal a paradox: while modern therapies have lifted five-year survival to almost 90 %, the absolute number of breast-cancer diagnoses is still rising, screening coverage is drifting downward, and wide socio-economic and ethnic gaps persist. Existing reviews catalogue who is being left behind but do not follow those women through diagnosis and treatment to quantify the downstream survival and cost penalties. Nor do they incorporate pathway benchmarks—such as the Getting It Right First-Time surgery standards—or the service-recovery challenges posed by the COVID-19 backlog. Yet the NHS Long Term Plan sets a headline goal that 75 % of cancers be detected at stage I–II by 2028, a target that cannot be met without an integrated view of incidence, access and outcomes. By synthesising UK evidence across the entire care continuum and mapping inequalities onto recognised quality indicators, this dissertation will provide the actionable intelligence required to close those gaps.
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