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[bookmark: _Toc227920689]Abstract
Delays in mammography screening within the National Health Service have become an increasing concern over the past decade due to their potential impact on the early detection of breast cancer and patient outcomes. This scoping review aimed to identify the key factors contributing to these delays and examine their implications for cancer detection and survival. A secondary data analysis approach was used, drawing on peer-reviewed literature, policy documents, and national reports published between 2014 and 2026. Data were analysed using thematic analysis to identify recurring patterns across studies.
The findings revealed that delays are primarily driven by workforce shortages, increasing demand for screening services, and system-wide pressures, particularly following the COVID-19 pandemic. Shortages in radiography and radiology staff have limited-service capacity, while demographic changes and rising awareness have increased demand. Additionally, pandemic-related disruptions created significant backlogs, extending screening intervals beyond recommended standards. These factors collectively contribute to delays across multiple stages of the screening pathway.
The review also found that such delays are associated with later-stage cancer diagnoses, reduced treatment options, and poorer survival outcomes. Variations in service provision further contribute to inequalities in access to timely screening. Overall, the evidence suggests that delays in mammography screening are systemic rather than isolated issues.
The study highlights the need for improved workforce planning, investment in diagnostic infrastructure, and policy interventions to enhance service efficiency. Addressing these challenges is essential to ensuring timely screening, improving early detection rates, and reducing mortality from breast cancer within the NHS.

[bookmark: _Toc227920690]1. Introduction

[bookmark: _Toc227920691]Definition of main concepts 

Delays in mammography screening refer to extended intervals between invitation, attendance, imaging, and follow-up within the National Health Service breast screening programme. Mammography is a low-dose X-ray technique used to detect early signs of breast cancer before symptoms develop (NHS England, 2023). Within the NHS, eligible women aged 50-70 are routinely invited every three years; delays arise when this interval is prolonged due to capacity constraints or non-attendance (Public Health England, 2020). Over the past decade, such delays have increasingly reflected workforce shortages, rising demand, and systemic pressures affecting timely diagnosis (Richards et al., 2020).



[bookmark: _Toc227920692]Rationale of the research

The rationale for this research is grounded in increasing evidence that delays in mammography screening within the National Health Service over the past decade have been driven by multiple interrelated factors, with significant implications for early detection of breast cancer. One major contributor is workforce shortages, particularly in radiography and radiology, which have reduced diagnostic capacity and increased waiting times for screening appointments (Royal College of Radiologists, 2023). In addition, rising population demand linked to an ageing population and expanded eligibility criteria has placed further pressure on screening services, leading to bottlenecks in both invitation and follow-up pathways (NHS England, 2023).
System-wide pressures, including pandemic-related backlogs and chronic underfunding of diagnostic infrastructure, have compounded these delays, resulting in reduced screening capacity and longer intervals between mammograms (Richards et al., 2020). Policy frameworks such as the NHS Breast Screening Programme aim to deliver three-yearly screening for eligible women; however, guidance targets are increasingly difficult to meet consistently across regions due to workforce and service constraints (Public Health England, 2020).
The impact of these delays is potentially significant. Evidence suggests that delayed screening can lead to later-stage breast cancer diagnoses, reduced treatment options, and poorer survival outcomes, as early detection is strongly associated with improved prognosis. Furthermore, inequalities in access may widen, with some populations experiencing longer delays than others due to local service variability. Therefore, this research is important in assessing how workforce, demand, and system pressures interact to influence screening delays, and how these may ultimately affect breast cancer outcomes and NHS service effectiveness (Maringe et al., 2020).

[bookmark: _Toc227920693]Review question

What factors have contributed to delays in mammography screening in the NHS over the last ten years, and what impact might these delays have on breast cancer detection and outcomes?

[bookmark: _Toc227920694]Objectives 

The primary objective of this research is to examine the key factors contributing to delays in mammography screening within the National Health Service over the past ten years. This includes evaluating the impact of workforce shortages, increasing demand for diagnostic services, and wider system pressures on the delivery of timely breast screening appointments (NHS England, 2023). A further objective is to assess how these delays may influence the early detection of breast cancer and subsequent patient outcomes, particularly in relation to stage at diagnosis and survival rates.
The study also aims to explore how national policies and screening guidance, such as the NHS Breast Screening Programme standards, are implemented in practice and whether service capacity aligns with recommended screening intervals (Public Health England, 2020). In addition, the research will investigate variations in service delivery across regions to identify potential inequalities in access and waiting times.
Finally, this study seeks to identify possible strategies for improving efficiency within breast screening services, including workforce planning, service redesign, and policy adjustments, to reduce delays and enhance early diagnosis rates. Overall, these objectives aim to provide a clearer understanding of how systemic factors within the NHS contribute to screening delays and their wider impact on breast cancer outcomes (Royal College of Radiologists, 2023).

[bookmark: _Toc227920695]2. Background
Breast cancer remains one of the most common cancers affecting women in the UK, and early detection through mammography screening is a key public health strategy for reducing mortality (Cancer Research UK, 2024). Within the National Health Service, the Breast Screening Programme was established to provide routine mammography every three years for women aged 50-70, with the aim of detecting breast cancer at an early, more treatable stage (NHS England, 2023). This programme is one of the largest organised screening systems in the world and is guided by national policy, clinical standards, and quality assurance frameworks.
Over the last decade, policy developments such as the NHS Long Term Plan have emphasised earlier cancer diagnosis, improved access to diagnostic services, and expansion of screening capacity (Department of Health and Social Care, 2019). These strategies aim to ensure that at least 75% of cancers are diagnosed at an early stage. However, despite strong policy commitments, service delivery has faced increasing strain. National guidance from NHS England and former Public Health England highlights the importance of maintaining high coverage rates and timely screening intervals but acknowledges growing challenges in meeting performance targets (Public Health England, 2020).
A key issue affecting the system over the past ten years is workforce capacity. The Royal College of Radiologists reports significant shortages in clinical radiologists and radiographers, with vacancy rates increasing across diagnostic services (Royal College of Radiologists, 2023). This shortage directly impacts the ability of screening units to process mammograms, report results, and manage follow-up assessments efficiently. In addition, an ageing workforce and difficulties in recruitment and retention have further limited-service capacity.
Rising demand has also placed increasing pressure on NHS breast screening services. The eligible population has grown due to demographic changes, and improvements in cancer awareness have increased referral and screening uptake expectations. However, diagnostic infrastructure has not expanded at the same pace, leading to bottlenecks in imaging and reporting pathways. This imbalance between demand and capacity contributes to delays in both initial screening appointments and subsequent diagnostic follow-up (British Medical Association, 2025; NHS England, 2023).
System-wide pressures have also influenced service delivery. The COVID-19 pandemic caused significant disruption to elective and preventive services, including the temporary suspension of breast screening programmes. This resulted in a backlog of missed screenings, which NHS services have since struggled to clear (Richards et al., 2020). Although recovery plans have been implemented, the cumulative effect of delays has continued to impact waiting times and service efficiency.
In terms of practice, breast screening services rely on a complex pathway involving invitation, attendance, imaging, interpretation, and referral for further assessment if abnormalities are detected. Delays can occur at any stage of this pathway, particularly where staffing shortages or equipment limitations reduce throughput. Regional variation in service provision also contributes to inequalities in access, with some areas experiencing longer waiting times than others (Independent Cancer Taskforce, 2015; Healthcare Safety Investigation Branch, 2021).
Legislative and governance frameworks require NHS services to meet national screening standards, including timely invitation intervals and quality assurance measures. However, increasing demand and workforce constraints have made consistent compliance challenging. As a result, delays in mammography screening have become a growing concern within NHS service evaluation and policy planning (UK National Screening Committee, 2021).
Overall, the background context demonstrates that delays in mammography screening are not caused by a single factor, but rather by an interaction of workforce shortages, rising demand, system pressures, and structural limitations within NHS services. These challenges have developed over the last ten years and continue to influence the effectiveness of breast cancer screening programmes in the UK.

[bookmark: _Toc227920696]3. Methods
This research adopted a secondary data analysis approach to explore delays in mammography screening within the National Health Service over the past ten years. Data collection was conducted through a structured literature search of peer-reviewed journals, policy documents, and official reports. Academic databases such as PubMed, CINAHL, and Google Scholar were used to identify relevant studies published between 2014 and 2026. Search terms included combinations of “NHS breast screening delays,” “mammography waiting times,” “radiology workforce shortages,” and “breast cancer early diagnosis UK.” Only English-language sources focusing on the UK context were included to ensure relevance to NHS services.
The search strategy also incorporated grey literature from reputable organisations such as the Royal College of Radiologists and government publications to capture workforce and service data not always present in academic journals. This approach ensured a comprehensive understanding of both clinical and policy-related factors influencing screening delays.
Data analysis was conducted using a thematic analysis framework, allowing key themes to be identified and compared across sources. These themes included workforce capacity, demand pressures, system performance, and policy implementation. Thematic synthesis enabled the integration of qualitative and quantitative findings to develop a coherent understanding of factors contributing to delays in mammography screening (Braun and Clarke, 2006). Patterns relating to service inefficiencies and their impact on breast cancer outcomes were also examined.
Ethical considerations were minimal as this study relied entirely on publicly available secondary data. However, ethical research practice was maintained by ensuring accurate citation of all sources, avoiding misinterpretation of findings, and using only reputable academic and governmental publications. According to the British Medical Association guidance on research integrity, researchers must ensure transparency, accuracy, and appropriate use of published data (British Medical Association, 2022). No patient-level data was accessed, so confidentiality and informed consent issues were not applicable.
Overall, this methodological approach provides a structured and ethical way to examine NHS screening delays using existing evidence.


[bookmark: _Toc227920697]4. Results

[bookmark: _Toc227920698]Scoping Review

This scoping review identified and analysed five key studies addressing the research question: What factors have contributed to delays in mammography screening in the NHS over the last ten years, and what impact might these delays have on breast cancer detection and outcomes? The included studies comprised a mix of peer-reviewed journal articles and government reports focused on the National Health Service breast screening programme and associated system pressures affecting detection of breast cancer.

[bookmark: _Toc227920699]Summary of included studies
	Study
	Aim
	Methodology
	Location
	Key relevance to research question

	Radiography (2020) - Workforce structure study (S1078817420300468)
	To assess workforce capacity and staffing challenges in NHS breast screening
	Quantitative workforce analysis and service evaluation
	UK (NHS Breast Screening Programme)
	Identifies radiographer shortages and capacity constraints as a cause of screening delays

	Public Health England (Assistant Practitioner Pilot Report)
	To evaluate workforce redesign using assistant practitioners in screening clinics
	Pilot evaluation using service data and observational analysis
	England
	Highlights workforce shortages and attempts to reduce screening delays through role substitution

	Duffy et al. (2022), British Journal of Cancer
	To model impact of COVID-19 screening suspension on breast cancer mortality
	Statistical modelling using national screening and cancer registry data
	England
	Estimates increased deaths due to delayed screening and reduced early detection

	Richards et al. (2020), Nature Cancer
	To evaluate impact of COVID-19 on cancer care services
	Narrative review and policy analysis
	UK
	Demonstrates system-wide disruption causing backlog and delayed diagnosis

	Kumar et al. (2022), PMC9087308 study on screening recovery
	To assess recovery strategies post-pandemic and screening delays
	Mixed-method modelling and NHS service data analysis
	UK
	Examines prolonged screening intervals and impact of backlog on service delivery



[bookmark: _Toc227920700]Thematic analysis of findings

The synthesis of findings from the five studies produced four major themes: workforce shortages, increasing demand, system disruption, and impact on breast cancer outcomes.


[bookmark: _Toc227920701]1. Workforce shortages and capacity constraints
A dominant and consistently reported factor across all studies was the shortage of trained radiography and radiology staff within the NHS screening programme. The Radiography workforce study (2020) highlighted persistent vacancy rates and an ageing workforce, which directly reduced screening capacity and increased waiting times. Similarly, the Assistant Practitioner Pilot Report (Public Health England, 2020) identified staffing shortages as a structural issue requiring task-shifting strategies to maintain service delivery.
These findings suggest that delays in mammography screening are strongly linked to human resource limitations rather than purely patient-related factors. Reduced staffing levels limit the number of women who can be screened daily, creating bottlenecks in appointment scheduling and image reporting.

[bookmark: _Toc227920702]2. Increasing demand for screening services
Several studies identified rising demand as a key contributor to delays. The eligible screening population has expanded due to demographic ageing, while increased awareness of breast cancer has led to higher expectations for diagnostic access. However, workforce expansion has not matched this demand (Public Health England, 2020).
The Assistant Practitioner Pilot Report also demonstrated that services are increasingly reliant on non-traditional staffing models to cope with demand pressures. This imbalance between demand and capacity contributes to longer waiting times and reduced service efficiency (NHS Breast Screening Programme, 2019).

[bookmark: _Toc227920703]3. System disruption and pandemic-related backlog
A significant theme across the literature is the impact of system-wide disruption, particularly following the COVID-19 pandemic. Richards et al. (2020) found that the temporary suspension of screening services created a substantial backlog, delaying both routine screening and diagnostic follow-up.
Duffy et al. (2022) further quantified this impact, estimating that interruptions to screening could lead to increased breast cancer mortality due to later-stage diagnosis. This highlights how short-term service disruption can have long-term consequences for population health outcomes.
Kumar et al. (2022) also emphasised that post-pandemic recovery has been slow, with screening intervals extended beyond recommended standards in some regions.

[bookmark: _Toc227920704]4. Impact on breast cancer detection and outcomes
All included studies consistently linked delays in mammography screening with poorer clinical outcomes. Duffy et al. (2022) provided strong modelling evidence that reduced screening coverage and delayed diagnosis increase breast cancer mortality rates. This is primarily due to cancers being detected at more advanced stages, where treatment options are more limited and survival rates are lower.
Richards et al. (2020) supported this by demonstrating that delayed diagnosis during service disruption periods reduced the proportion of early-stage cancers detected.
Overall, the evidence indicates that delays in screening negatively affect early detection, which is critical for improving survival outcomes in breast cancer patients.

[bookmark: _Toc227920705]Synthesis of results

Across all five studies, a clear pattern emerges: delays in mammography screening within the National Health Service are primarily driven by a combination of workforce shortages, increasing demand, and system-level disruption. These factors interact to reduce service capacity and increase waiting times for mammography appointments.
Importantly, the studies also demonstrate that these delays have measurable clinical consequences. Reduced screening coverage and extended diagnostic intervals contribute to later-stage detection of breast cancer, which is associated with poorer survival outcomes and increased mortality risk.
The scoping review therefore highlights a consistent evidence base showing that NHS screening delays are a structural issue rather than an isolated operational problem. Addressing these challenges requires coordinated policy action focused on workforce development, service redesign, and recovery of diagnostic capacity.


[bookmark: _Toc227920706]5. Discussion

The findings of this scoping review highlight that delays in mammography screening within the National Health Service over the past decade are driven by a combination of workforce shortages, increasing demand, and wider system pressures. These delays have important implications for the early detection of breast cancer and subsequent patient outcomes. The evidence consistently shows that screening delays are not isolated incidents but are instead structural and sustained across multiple years of service delivery (Radiography, 2020; Royal College of Radiologists, 2023).
A key finding is the persistent shortage of radiographers and radiologists, which limits the NHS’s ability to deliver timely screening services. The Radiography workforce study (2020) identified vacancy rates and an ageing workforce as significant barriers to maintaining screening capacity. This is reinforced by the Royal College of Radiologists (2023), which reports ongoing workforce gaps across diagnostic services. These shortages directly contribute to longer waiting times for mammography appointments and delays in reporting results. When workforce capacity does not match demand, screening intervals become extended, increasing the risk of late diagnosis.
Increasing demand for screening services also emerged as a major contributing factor. As highlighted in Public Health England (2020), the eligible screening population continues to grow due to demographic ageing, while awareness of breast cancer has also increased. However, service expansion has not kept pace with this rising demand. This imbalance creates pressure on existing services, leading to bottlenecks in appointment scheduling and diagnostic follow-up.
System-wide disruption, particularly due to the COVID-19 pandemic, has further exacerbated delays. Richards et al. (2020) describe how the suspension of screening programmes created a significant backlog in both routine screening and diagnostic pathways. Duffy et al. (2022) provide strong evidence that such interruptions can lead to increased breast cancer mortality due to later-stage diagnosis. Kumar et al. (2022) further emphasise that recovery from pandemic-related disruption has been slow, with many services still experiencing extended waiting times.
The impact of these delays on health outcomes is significant. Evidence from Duffy et al. (2022) suggests that reduced screening coverage and delayed diagnosis are associated with higher mortality rates, as cancers are more likely to be detected at advanced stages. Early detection is crucial in breast cancer management, as it increases treatment options and improves survival rates. Therefore, delays in screening can have serious consequences for patient prognosis and overall public health outcomes.

[bookmark: _Toc227920707]Importance for health and social care

The findings of this review are highly relevant for health and social care practice. First, they highlight the urgent need for workforce planning strategies within the NHS to address staffing shortages in radiography and radiology. Without sustainable workforce solutions, screening delays are likely to persist. Second, the results emphasise the importance of service redesign, including the use of assistant practitioners and digital technologies to improve efficiency and capacity.
From a public health perspective, reducing delays in mammography screening is essential to improving early cancer detection rates and reducing health inequalities. Delays are not experienced uniformly across populations, and vulnerable groups may face greater barriers to timely access. Therefore, improving screening efficiency has direct implications for equity in healthcare delivery.

[bookmark: _Toc227920708]Limitations of the research

This scoping review has several limitations. First, it relies entirely on secondary data, which limits the ability to establish causal relationships between identified factors and screening delays. Second, the included studies vary in methodology, including modelling studies, workforce reports, and policy analyses, which may affect comparability. Third, some data sources are based on projections or estimates rather than real-time clinical outcomes, particularly in relation to mortality impacts (Duffy et al., 2022).
Additionally, the review is limited to English-language studies within the UK NHS context, which may reduce generalisability to other healthcare systems. Finally, the rapidly evolving nature of NHS service recovery means that some findings may become outdated as new workforce and policy interventions are implemented.
Despite these limitations, the review provides a comprehensive overview of key drivers of screening delays and their implications for breast cancer outcomes within the NHS.


[bookmark: _Toc227920709]6. Conclusion and Recommendations

[bookmark: _Toc227920710]Conclusion

This scoping review has examined the key factors contributing to delays in mammography screening within the National Health Service over the past ten years and their impact on the early detection of breast cancer. The evidence consistently shows that delays are primarily driven by three interconnected factors: workforce shortages, increasing demand for screening services, and wider system pressures, particularly following the COVID-19 pandemic.
Workforce constraints, including shortages of radiographers and radiologists, have significantly reduced screening capacity and increased waiting times (Royal College of Radiologists, 2023). At the same time, rising demand due to demographic changes and increased awareness of breast cancer has placed additional pressure on already stretched services (Public Health England, 2020). System disruptions, especially during and after the pandemic, have further exacerbated delays by creating backlogs and extending diagnostic intervals (Richards et al., 2020).
The impact of these delays is clinically significant. Evidence indicates that delayed screening reduces the likelihood of early cancer detection, leading to diagnosis at more advanced stages and poorer survival outcomes (Duffy et al., 2022). Overall, the findings highlight that screening delays within the NHS are structural and systemic rather than isolated operational issues.

[bookmark: _Toc227920711]Recommendations for policy and practice

Based on the findings, several recommendations can be made to improve mammography screening delivery and reduce delays.
First, there is a clear need for long-term workforce planning strategies within the NHS. This should include increased recruitment and training of radiographers and radiologists, improved retention strategies, and expanded use of advanced and assistant practitioner roles to support service capacity (Public Health England, 2020). Addressing workforce shortages is essential to ensuring sustainable screening provision.
Second, investment in diagnostic infrastructure and digital technologies should be prioritised. Enhanced imaging systems, artificial intelligence-assisted reporting, and streamlined digital pathways could improve efficiency and reduce reporting delays.
Third, NHS England should continue efforts to recover and strengthen post-pandemic screening services, ensuring that backlog reduction strategies are maintained and that screening intervals return to national standards (Richards et al., 2020).
Finally, policy makers should focus on reducing regional inequalities in access, as variations in service capacity contribute to unequal waiting times and outcomes. Strengthening national performance monitoring and accountability frameworks could help ensure more consistent service delivery across all NHS regions.
In conclusion, addressing delays in mammography screening requires coordinated action across workforce development, policy implementation, and service innovation to improve early detection and patient outcomes.
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