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[bookmark: _Ref164948389]Abstract

  The purpose of the following report is to consider the role of Artificial Intelligence and what effect it has on the older person.  This report will be specifically focused on the older person living with dementia and what Artificial Intelligence can do to aid the older person living with dementia.  Benefits and impacts have been researched to allow for the reader to be advised on how Artificial Intelligence could be beneficial in healthcare for the older person living with dementia and their service provisions.  An unbiased critique of challenges and disadvantages will be examined to discuss how the older person living with dementia could be affected or limited whilst highlighting any ethical issues that would need to be considered before the introduction of Artificial Intelligence into the healthcare system or the older person living with dementia’s home.  Recommendations are listed in clear and concise bullet points showing what could be done in the future to aid the collaboration of Artificial Intelligence.


[bookmark: _Ref164948409]Introduction

  It can be argued that Artificial Intelligence (AI) dates back to the electromechanical period (Daraban, 2019).  AI can be defined as a computer controlled or digital computer having the ability to perform tasks that would be associated with human intelligence, these tasks could include decision making, reasoning, speech recognition, translation and generalising and learning from past experiences.  AI has had a gradual introduction into healthcare over the decades, Kaul, Enslin and Gross (2020) discuss that AI was first described in the 1950’s.  However, due to limitations, setbacks and being new technology, it was not accepted until the 2000’s and still in the present day is advancing and developing with a stigma still residing with AI being used in healthcare. 
  AI has the potential to transform healthcare as Bajwa et al., (2021) explains, currently AI can but not limited to, create treatment plans, assist with diagnosing medical problems and clinical decisions, read scans and images and provide patients with a 24/7 service for healthcare questions and queries.  Ferdous, Debnath and Charkraborty (2020) and Chen and Jain (2020) summarise Machine learning (ML) and Deep Learning (which is a subset of ML) as algorithms that analyse large datasets to identify patterns or predicted outcomes on datasets such as patient health records. 
  For the purpose of this report, the report will be focused on the older person living with dementia and how AI could impact their home life and service provisions, including benefits and impacts, highlighting and evaluating how AI could challenge and disadvantage the older person with dementia to give unbiased critique between he benefits and disadvantages.  Recognising the importance of how ethical considerations are considered for healthcare workers, the older person with dementia and the AI devices; acknowledging consent and information governance and how AI could perpetuate existing agism in society, ending with recommendations.
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Main body

  The care and provision of the older person supports the older person to allow them to maintain independence and live a healthy sustainable lifestyle, allowing the older person’s well-being to be supported and assisted (Schwei et al., 2020).  An aging population is on the increase (Wittenberg et al., 2020), with dementia becoming more prevalent as the rise of the aging population surges (Aranda et al., 2021).  Dementia affects 900,000 people in the United Kingdom as reported by Alzheimer’s Society (2024).  AI could be beneficial to those living with dementia (Loveys et al., 2022) but could also have detrimental effects such as the loss of human conversation and connection (Tanioka et al., 2021).  

Benefits and Impacts
  A benefit of AI is that AI has allowed for the earlier diagnosis of dementia as discussed by Astell et al., (2019), AI is able to analyse brain scans looking to identify changes of the physical structure of the brain that a human eye may not notice or that it may not be visible to the human eye.  However, this is argued against by Li et al., (2022) discussing that there could be negative impacts from an early diagnosis of dementia, such as the accuracy of the diagnosis, ethical issues and the dependency of the data.  Which could lead the patient to suffer with comorbidities such as anxiety and depression due to the dementia diagnosis (So et al., 2017; Ford, Milne and Curlewis, 2023).  Furthermore, Kuring, Mathias and Ward (2018) disagree with So et al., (2017) and Ford, Milne and Curlewis (2023) arguing that depression and anxiety are often prevalent in individuals with dementia.  Stating that it can occur at any stage of the disease but is often diagnosed in the early stages.  From this it can be assumed that the likelihood of the individual having either depression or anxiety is higher when the individual is diagnosed with dementia, it can therefore be argued that this would not necessarily be impacted by an early diagnosis.  
  Brzezicki et al., (2019) establish that AI can assist the understanding of dementia symptoms and development, noting that if detected early the development of dementia could be slowed down through ways such as but not limited to, medication, improved physical activity, a healthy diet, stress management and mental stimulation (Rasmussen and Langerman, 2019).  Graham et al., (2020) explain that as AI improves and as it ages, it could recognise dementia sooner allowing for improved diagnosis of early detection.
  AI can contribute assistance to the older person with Dementia in ways such as health monitoring and medication management, Hamper and Eigner (2016), Yang et al., (2021) and Hanke et al., (2022) specify that there are AI wearables that can act as memory aids such as MemPal, smart home devices such as Amazon Alexa devices and Google Assistant devices as well as Internet-of-Things based devices such as GPS trackers to ensure the safety of the older person with dementia, in-case the individual was lost.  These devices are designed to have positive impacts on dementia patients lives as Wilmink et al., (2020) discuss, aiding and supporting the individual’s quality of life, allowing the individual to reside at home and in the community for as long as possible.
  An important point to consider is that AI has been proven to be a companion for human beings (Jiang, Zhang and Pian, 2022).  Not only is AI companionship for the older person with dementia, allowing the individual to have social interaction (Amershi et al., 2019) it can also help with cognitive stimulation and daily living assistance.  Hird et al., (2024) and Mihailidis, Fernle and Barbenel (2001) suggest that AI-powered solutions can provide personalised cognitive training to individuals with dementia as well as brain games such as memory and problem solving games.

Disadvantages and Challenges.

  As beneficial as AI can be, there are also disadvantages and challenges with AI for the older person with dementia and the service provisions it can provide.  A disadvantage that has been noted by Topol (2019) is that there are concerns regarding AI and the potential it has in reducing the human connection in healthcare.  However, Topol (2019) explains that AI in healthcare can give broader details from data than a human, discussing the concept of Deep Medicine, explaining that AI is capable of creating a fully comprehensive picture of a patient’s health data pulling data from all databases to give accurate and precise clinical results compared to a human health professional who would look at test results and medical history.
  Seth (2022) suggests that whilst AI can help develop healthcare and be beneficial, AI has limited understanding of context and emotions which can be both a disadvantage and challenge for an older person with dementia, as they could potentially struggle to explain something to the AI, or the AI could interpret something wrongly.  This could then result in the uncertainty of the AI-based predictions or answers, as the individual with dementia may not always speak coherently (Langdon, Eagle and Warner,  2007).  
  Gerlowska, Furtak-Niczyporuk and Bejdak (2020) and Lozano, King and Neal (2023) put forth that AI holds great potential to benefit dementia sufferers with assistance, however, due to AI still being a developing field researcher’s still need to   explore innovative ways to ensure that AI harnesses all benefits for those with dementia, overcoming any problems or struggles the user may have with AI devices.  This coincides with what  Patel et al., (2021) and Shiram, Jenkinson and Peters (2019) who express that the effectiveness of AI at home for the older person with dementia, depends on the severity of the condition .  The authors explain that it is crucial that the correct support  and training is given to the individual to allow for the best experience to be gained from the AI, otherwise the AI devices  have the potential to cause distress and more confusion to the individual.
  Shandilya and Fran (20220 and Kaur (2023) discuss that a challenge of integrating and implementing  AI into healthcare for the older person living with dementia is that the older person may not trust AI.  This could be due to technological barriers, the lack of human connection, the fear of becoming dependant on AI or trust issues with privacy concerns.  The AI may struggle to comprehend or understand the older persons speech resulting in the AI giving poor answers allowing the room for distrust from the older person. (Poulsen, Burmeister and Kreps, 2018).  Furthermore, Wang et al., (2019) enunciate that the safety and privacy of AI concerns the older generation with the worry that as AI monitors behaviours and daily activities the older person may feel unsafe, if the older person is living with dementia this could impact their mental state with the prospect of them misunderstanding the intentions of AI (Robinson et al., 2007).   However, Kiseleva, Kotzinos and De Hert (2022)  argue that is it pivotal that AI in healthcare is transparent to avoid bias, be trustworthy and to be ethical.

Ethical Considerations
  Morley et al., (2020) discuss the ethical considerations of AI in healthcare, expressing that some of the considerations are that; there is informed consent to use data, the privacy and security of data, safeguarding against bias and discrimination including fairness and inclusivity, the preservation of human dignity and autonomy and the reliability and safety of the AI technology.  National Health Service (NHS) England (2024) report that AI is at a critical point where it is likely to be adapted by the NHS.  Whilst discussing the advantages AI can have NHS England (2024) also report how AI would be regulated if integrated into the NHS, expressing that National  Institute for Health and Care Excellence (NICE) Evidence Standards Framework for digital health technologies would be an important tool used to evaluate AI technology.
  Habli, Lawton and Porter (2020), Smith (2021) and Molnar-Gabor (2020) all discuss legal liability and ethical concerns regarding AI in healthcare, denoting that the concerns surrounding who takes legal responsibility if anything were to go wrong or a patient were harmed.  Concluding that clear opacity is needed from the stakeholders of the technology and the clinicians in the creation of the AI technology with clear and concise legal documents and contracts would need to be drawn up in the undesirable event of such scenarios.  This would then need to be advised to patients prior to the use or undergoing of treatment of AI technology (Smith, 2021).
  Martinho, Kroeson and Chorus (2021) state that strong standards and rules are needed for AI to be utilised in healthcare correctly, with data only being used for the purpose it was collected for, the anonymisation of data so patients’ identities are protected and that only necessary data should be used, whilst being transparent to patients about how their data is shared.



Recommendations

· With regard to education, better training and education for the older person could be implemented, allowing for a clear understanding of the technology before the individual has to rely on the AI technology for assistance.
· In terms of regulations, clearer and more concise regulations are needed regarding the implementation of AI technologies in healthcare.
· With regard to policy, there should be flawless implementation of policies to protect patients who use AI technologies or are treated by AI in healthcare.
· [bookmark: _Ref164948457]Lastly, further research should be completed into how successful earlier diagnosis is, allowing for stronger results and offering a wider research perspective and knowledge base for the individual which could offer more assurance in earlier diagnosis.

Conclusion

  To conclude this report, AI has been an upcoming prevalent technology with devices such as Amazon Alexa in many homes.  NHS England have stated that AI is the forerunner for improving and aiding the NHS with treatments, diagnoses and clinical decisions.  However, whilst AI has it advantages such as earlier diagnoses, brain training, helping to understand developing dementia symptoms and technologies such as health monitoring and medication management.  It is important to note that human connection and ethical considerations must be considered for AI technology to excel, improve lives and be successful in healthcare.  It has been reported that the older person may struggle to use AI technology if correct training and explanation is not thoroughly implemented. From this report it can be concluded that transparency is essential to allow for unbiased, safe and trustworthy results and technologies to ensure that the older person living with dementia trusts the AI technology and that the individual understands the legal liability regarding the AI technology.
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