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[bookmark: _Toc227616208]1. Introduction and Literature-Based Background
Falls represent a serious public health threat, being the second leading cause of unintentional injury-related death in the world (World Health Organization, 2021). Approximately 37.3 million falls are reported annually and cause approximately 684,000 deaths worldwide with the need for medical assistance (World Health Organization, 2021). Older adults are at higher risk for falls, especially because of decline in the physiological systems, chronic illnesses, frailty and limitations in mobility and cognition.
Falls are a result of interacting forces at several levels. The biological risks are that of balance disturbance, vision impairment, cognitive impairment and frailty (Peltzer et al., 2013). Behavioural risks are drug or alcohol use, environmental risks are limited by inadequate lighting and uneven surfaces with unsafe stairs (Jiang et al., 2019). Falls can be multi-factorial and prevention is difficult if not impossible and frequently involves an amalgam of interventions rather than one for instance.
While the vast majority of falls do not result in a fatality, they present serious risks, such as fractured bones and head injury and can result in disability, sustained for a lifetime (Ganz and Latham, 2020). Approximately 40–60% of falls result in injury, with some causing hip fractures and increased mortality. Falls are also very high in terms of healthcare costs globally (Florence et al., 2018; Hartholt et al., 2012). Psychological toll like fear of falling, loss of self-confidence and independence can also reduce life quality and dependency on health and social care resources (Schoene et al., 2019).
Falls are a considerable strain on the health systems in the UK. One-third of adults ≥65 sustain a fall annually (NHS England, 2024), rising to one in two adults >80. The financial burden is considerable as hip fractures alone cost about £2.3 billion in a year (NHS England, 2024). These numbers demonstrate that falls are not only an individual health problem, but also a fundamental service and policy challenge.
Conventional fall prevention programmes consist of environmental alterations, physical exercises, medication checks, and assistive devices (Leung, 2024). Furthermore, digital interventions such as exergames and home monitoring systems have potential to enhance balance and lessen fall susceptibility (Stanmore et al., 2019; Bustos et al., 2023). Yet, an early recognition of who is at risk is difficult considering the complicated, multifactorial nature of falls.
Artificial intelligence (AI) is being used more and more in healthcare to better predict, detect, and prevent falls. AI provides analysis of large-scale datasets and identifies patterns supporting decision-making (Samoili et al., 2020). Wearable sensors; smart home monitoring systems that measure pedestrian movement; and machine learning models that predict fall risk can identify changes in gait patterns (Howcroft et al., 2017; Aziz et al., 2017). AI-based fall monitoring systems and predictive models have also been proven effective in recent research (Wang et al., 2020; Ng et al., 2021).
Despite this progress, AI also poses ethical issues related to privacy, transparency and trust (Morley et al., 2020). Moreover, usability, and acceptance, as well as digital literacy, impact the successful implementation (Momin et al., 2022). There is, however, little evidence of how these technologies work in real-world UK healthcare contexts, and the interaction between performance, ethical dilemmas, and people has been minimally explored. Hence, a systematic review is needed to assess the efficacy of AI interventions and their significance.
[bookmark: _Toc227616209]2. Prevalence of the Problem in Health and Social Care
Falls are frequent in the elderly but are an issue that are growing increasingly well within the health and social care systems, even more so in the United Kingdom, where the population is ageing quickly. It is believed that more than one third of the elderly fall in England every year, and this is expected to rise to half of adults aged over 80 (NHS England, 2024). The significant prevalence indicates both the scale of the issue and its importance as a public health issue.
Falls are a prevalent cause of injury among older adults and contribute to long-term hospital admissions, disability and increased use of health and social care services (NICE, 2025). There are extensive consequences of falling, including fracture and especially hip fracture, longer hospital visits to health centres, immobility and a higher risk of death. Falls account for an estimated 30,000 hospitalisations in the UK each year, with health services having to work all the time.
Falls make up a significant proportion of emergency admissions for older adults and often involve more complex processes of caring with acute care, rehabilitation and continuous community or residential support (NHS England, 2024). Falls also result in longer hospital stays unlike most conditions, straining hospital resources, staffing levels, and budgets.
Physical impacts of falls are compounded by broader social and psychological effects as well. Decreased confidence of being able to move and preventing Activities of Daily Living (ADLs) may be associated with fear of falls (Schoene et al., 2019). If activities are reduced, then balance and strength are lost, increasing fall risk further. Fear of falling might also reduce social integration, increase loneliness, and reduce quality of life.
Falls can also lead to loss of independence. Older adults may need help with daily living or move into assisted living or care homes. This increases the burden on both formal care services and informal caregivers such as family. Therefore, falls are both a clinical and social care problem. These multiple pressures illustrate the need for effective prevention strategies to improve outcomes and reduce system burden.
[bookmark: _Toc227616210]3. Research Rationale
Older people falls are a preventable public health problem, however, early detection of at-risk populations is difficult. Conventional assessment methods are based on clinical judgement and periodic evaluation, unable to detect subtle changes in mobility or behaviour prior to falling.
AI provides novel approaches by using ongoing monitoring and predictive analytics (Howcroft et al., 2017). Machine learning models and sensor-based systems can identify patterns and support early intervention (Wang et al., 2020; Ng et al., 2021). Moreover, advanced predictive models show promising accuracy in identifying fall risk and injury likelihood (Heo et al., 2023; Gattani et al., 2024).
However, the evidence base is still fragmented, with variation in methods, settings, technologies and outcomes. Many studies are conducted in controlled environments, limiting real-world applicability. Ethical issues such as data privacy, algorithmic bias and transparency must also be considered (Morley et al., 2020).
Human factors including user acceptance, trust, usability and digital literacy (Momin et al., 2022) also influence success. Therefore, a systematic review is needed to evaluate both effectiveness and real-world implementation challenges.
[bookmark: _Toc227616211]4. Research Question, Aim and Objectives
Research Question
How does fall prevention through artificial intelligence-based measures affect older people in the UK, and how do human factors and ethical considerations influence the design and implementation of these interventions?
Aim
To review and critically evaluate AI-based methods in fall prevention among older adults by assessing their effectiveness, ethical implications and human factors.
Objectives
1. To identify and synthesise evidence on AI-based interventions and evaluate their effectiveness in reducing falls and related outcomes. 
2. To assess ethical issues associated with AI use in fall prevention. 
3. To explore human factors such as usability, acceptance and trust, and develop recommendations for safe and person-centred implementation. 
[bookmark: _Toc227616212]5. Research Methodology
As this was found particularly useful, a systematic literature review approach promotes collection of a broad range of available evidence and facilitates a more critical approach in interpreting complex research areas (Kraus et al., 2022).
This study will adopt an interpretivist orientation, as the aim is to interpret the role of AI in fall prevention, including ethical and human factors. Interpretivism is suitable as it provides a richer understanding of meaning, experiences and context in healthcare.
A systematic review method will be used to collect and analyse evidence (Page et al., 2021). This approach allows combining evidence from multiple studies for a comprehensive understanding.
The review will follow PRISMA guidelines to ensure transparency and reproducibility (Page et al., 2021). Studies will be selected and analysed for effectiveness, ethics and human factors.
[bookmark: _Toc227616213]6. Research Design
This study will use a secondary research design based on existing published studies rather than primary data collection.
It will include both quantitative and qualitative studies to provide a comprehensive analysis. Quantitative studies offer measurable effectiveness, while qualitative studies provide insight into user experience and ethical concerns.
The review will examine AI technologies such as wearable sensors, machine learning models, smart home systems and explainable AI (Howcroft et al., 2017; Liang et al., 2024; Shany et al., 2012).
This design is appropriate because it allows analysis of both technical performance and real-world implementation factors such as usability, acceptance and ethics.
[bookmark: _Toc227616214]7. Search strategy
[bookmark: _Toc227616215]A formal search strategy will be developed to identify relevant literature on artificial intelligence in fall prevention among older adults. Keywords will include “artificial intelligence”, “machine learning”, “fall prevention”, “fall detection”, “fall risk”, “older adults”, “elderly”, “ageing population”, “wearable sensors”, and “smart home monitoring”.
[bookmark: _Toc227616216]These terms will be combined using Boolean operators such as AND, OR, and NOT. An example search string is:
(“artificial intelligence” OR “machine learning”) AND (“fall prevention” OR “fall detection” OR “fall risk”) AND (“older adults” OR elderly OR ageing)
[bookmark: _Toc227616217]Searches will be limited to English-language, peer-reviewed studies published between 2017 and 2025. Reference lists of selected studies will also be checked manually to identify additional relevant papers (Halevi et al., 2017).
[bookmark: _Toc227616218]8.Materials and Data Collection Methods / Procedure 
Data Sources
Data for this systematic review will be obtained from several established academic databases to ensure access to peer-reviewed research. The primary databases will include PubMed, MEDLINE, and Google Scholar. These databases are appropriate for systematic reviews in health and social care research because they provide access to biomedical, clinical, and multidisciplinary literature (Halevi et al., 2017).
In addition to academic databases, reports and publications from reputable organisations such as the World Health Organization (WHO), National Health Service (NHS), and National Institute for Health and Care Excellence (NICE) will be consulted. These sources will provide supporting information such as policy guidance, epidemiological data, and evidence-based recommendations.
Inclusion and Exclusion Criteria
The review will include peer-reviewed journal articles published between 2017 and 2025, studies examining AI in fall prevention, fall detection, or fall risk prediction, studies involving older adults, and research carried out in healthcare, community, or home settings. Quantitative, qualitative, and mixed-methods studies will all be eligible. Only English-language research papers will be included.
The review will exclude non-peer-reviewed sources, studies involving irrelevant age groups, research not related to fall prevention or AI, conference abstracts, editorials, commentaries, and studies of poor methodological quality. Non-English research papers will also be excluded.  
Study Selection Process
Study selection will involve three stages: title screening, abstract screening, and full-text review. A PRISMA flow diagram will be used to show how many studies were identified, screened, excluded, and finally included.
Data Extraction
A standardised data extraction process will be used to ensure consistency. Information extracted will include author and year, study design, setting and sample, type of AI technology, outcomes, ethical considerations, human factors, key findings, and study limitations. This information will be organised in a table to support comparison across studies.
Quality Assessment
The quality of included studies will be critically appraised using recognised tools. The Critical Appraisal Skills Programme (CASP) checklist will be used for qualitative studies, while Joanna Briggs Institute (JBI) appraisal tools will be used for quantitative studies (Migliavaca et al., 2020). Studies will not necessarily be excluded purely on quality, but appraisal outcomes will guide interpretation of the evidence. 
[bookmark: _Toc227616219]9. Proposed Data Analysis Technique
A thematic analysis approach will be used to synthesise and interpret findings from the selected studies. Thematic analysis is appropriate because it allows recurring patterns to be identified across both qualitative and quantitative data (Kraus et al., 2022).  
Both inductive and deductive coding approaches will be used to ensure that predefined themes are explored while also allowing new insights to emerge from the data.This study will follow the six-phase framework developed by Braun and Clarke (2006): familiarisation, coding, theme development, review of themes, defining themes, and reporting findings.
The analysis will focus on three key themes:
•	effectiveness of AI technologies in fall prevention, 
•	ethical considerations, including privacy, transparency, and accountability, 
•	human factors, including usability, trust, acceptance, and implementation barriers. 
This structured approach will provide a comprehensive understanding of how AI technologies are applied in real-world healthcare settings.
[bookmark: _Toc227616220]10. Ethical Considerations 
Ethical considerations in secondary research also include the responsible interpretation of existing data and avoidance of misrepresentation, ensuring that findings are reported accurately and transparently (Nobile et al., 2023).
Therefore, issues such as informed consent and participant confidentiality do not arise in the same way as in primary research. (Nobile et al., 2023).

All sources will be cited accurately to maintain academic integrity and avoid plagiarism (Kooli, 2023). The review process will be conducted transparently and without deliberate bias in the selection, analysis, or interpretation of findings. Because this is a critical review, it will also consider ethical implications related to the use of AI in healthcare, including data privacy, security, transparency, accountability, and patient autonomy (Morley et al., 2020). Particular attention will be paid to whether AI systems can support safe, ethical, and person-centred care for older adults.  
These concerns highlight the importance of ensuring that AI systems are developed and implemented in ways that prioritise fairness, accountability, and patient-centred care (Morley et al., 2020).
[bookmark: _Toc227616221]11. Implications of the Research
The results of this systematic review may have important implications for healthcare practice, policy, and future research. The study may help identify promising AI-based interventions for the early identification and prevention of falls in older adults. This may contribute to improved patient safety and reduced fall-related harm.
The review may also inform policymakers about the advantages and limitations of using AI technologies in fall prevention. It may highlight the need for clear guidelines and regulation to ensure that AI systems are implemented in an ethical, safe, and equitable manner. In addition, the review may identify limitations within the current evidence base, including limited real-world research, lack of long-term evaluation, and insufficient attention to user experience and acceptability. These findings could help shape future research and support the development of evidence-based, ethical, and person-centred AI approaches. 
[bookmark: _Toc227616222]12. Conclusion
With an ageing population, falls among older adults remain a major public health and social care issue. They are associated with serious physical injury, psychological distress, loss of independence, and increased use of health and social care services. Although preventive measures exist, early identification of risk remains difficult.
Artificial intelligence offers promising opportunities to improve fall prevention through monitoring, prediction, and early intervention. Technologies such as wearable sensors, machine learning models, and smart monitoring systems may help identify those at risk and support timely action. However, successful implementation depends not only on technical performance but also on ethical issues such as privacy, transparency, and trust, as well as human factors including usability, digital literacy, and acceptance (Morley et al., 2020; Momin et al., 2022).
This systematic review will provide a comprehensive evaluation of AI-enabled fall prevention applications, the factors shaping their implementation, and the current knowledge gaps in this field. In doing so, it aims to support the development of safer, quicker, and more person-centred approaches to reducing falls among older people in the UK.
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