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ABSTRACT 

Artificial Intelligence (AI) is emerging fast in the care of the elderly 

and demented patients; valuable technologies are being developed 

to track cognitive health decline in the elderly. With the increased 

average life span of the global citizen, the demand for early 

detection and differential management of cognitive impairment has 

risen. Applications like machine learning and NLP, as well as 

computer vision, are being used to track cognitive ability and 

diagnose conditions like dementia – early-stage Alzheimer’s 

included. These AI-based systems use large amount of data like 

medical records and neuroimages or behavior of a patient, to 

understand things like changes in cognition that might not be 

otherwise detected. Also, AI can provide the development of 

individual programs of assistance for those patients who need it, 

which can increase the quality of patient’s life and decrease the load 

on carers. This paper seeks to understand how artificial intelligence 

may assist in the management of cognitive health and early 

identification of dementia in elderly people as well as possible care 

plans applicable to such persons. 
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INTRODUCTION 

The aging population of the world means that there is an upsurge of the incidence of age-related 

cognitive impairment such as dementia and Alzheimer’s disease. The survey conducted by the World 

Health Organization reveals that at least 50 million individuals are currently suffering from dementia, 

and that the figure would rise to 150 million by 2050. The main message of this article, therefore, is 

the importance of timely identification of cognitive deficits and follow-up by suitable management 
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strategies to enhance prognosis and enhance the well-being of individuals who have these disorders. 

Nonetheless, the traditional approaches used in diagnosing and evaluating the diseases’ progress 

usually lack sensitivity, specificity, and handling of patients as individuals [1]. Ironically, this is where 

AI comes in handy, developing new strategies to track cognitive health in elderly individuals. 

Machine learning, natural language processing, computer vision and thus other artificial intelligent 

technologies are changing the face of dementia care. 

These technologies can help make sense of big data from many sources – digital records, brain scans, 

tests and quizzes, and more. This means that through analyzing the data an AI can determine signs of 

a cognitive deterioration that may not be noticed with the help of clinical assessment and/or 

neuropsychological testing [2]. Thus, AI is being used for diagnosis of diseases such as Alzheimer’s 

at a better time for a chance at a good intervention. AI is applicable in not only the diagnosis but also 

in aging and dementia care. AI finds great opportunities to offer solutions as soon as cognitive decline 

is identified because in this case, the approaches offered should be as individual and specific as 

possible. Machine learning algorithms can also be used in order to generate a proper care plan for the 

patient using information about the patient’s cognition, daily activities and medical history [3].  

For example, cognitive functions in a certain patient can be constantly tracked with the help of 

artificial intelligence during the course of an illness, and adjustments can be made depending on this 

patient’s state. This helps to protect interventions, and guarantee that they are considered at different 

cognitive competence levels depending on the patient’s stage of the disease. Certainly, one of the 

most pressing areas where AI could assist in dementia management is with the help of caregivers 

since these people have to cope with numerous challenges related to treatment of patients with 

cognitive deficits [4]. Examples of technologies that can be very helpful in caregiving include virtual 

assistants, home monitoring gadgets and smart home devices: through it, the tech can help caregivers 

monitor the overall health status of the patient, prompt the caregivers on the right time to give the 

patient their doses of medications, and to increase the engagement time for patients diagnosed with 

dementia by offering them companionship in forms of virtual assistants [5].  

Thus, these tools may decrease the caregiver burden and enhance the quality of life in patients and 

caregivers. Furthermore, AI is narrowing the gap of healthcare for senior citizen because those who 

live in rural area or those who are far from urban areas they have little chance of been attend to. 

Telemedicine services enhanced by AI technology can enable frequent and cognitive health checkups 

even for those patients who cannot attend physical facilities. These technologies allow healthcare 

workers to monitor patients’ physical movement and monitor the course of dementia, modify therapy, 

and take action if needed [6]. This is particularly important given the scarcity of geriatric 
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professionals, as well as the increasing need for dementia care that ultimately creates delays in the 

diagnosis and providing treatment. However, there are difficulties that arise where the AI is applied 

to the dementia context. There exist certain questions to answer, for example, ethical issues related to 

the application of AI in the sphere of healthcare – privacy concerns and data protection [7].  

Since cognition health data is a sensitive classification, it calls for measures to be taken so that 

individuals’ rights are protected as well as use of AI systems is being regulated. Furthermore, 

healthcare workers themselves should be fully briefed on AI tools in order to be better understanding 

of AI-produced data and apply it to medical practice. Moreover, the question of trust specifically to 

the Artificial Intelligence systems is a concern [8]. Some patients and caregivers may never be 

comfortable with the idea of trusting their health crucial information to an AI. To build confidence 

and use of AI systems in a hospital setting, there is the need to observe openness and accountability 

on the models used in AI. Last, it means that the AI systems must be developed to be usable for the 

elderly people regardless of their economic status or appositeness to the high technology [9]. Overall-

then, there is great promise that AI will be able to improve the lives of older people with dementia 

and their careers, by helping to diagnose earlier, tailor the care more appropriately and support 

caregivers more effectively. Not only will the number of senior citizens rise over time but also the 

necessity of new approaches to track their cognitive state, and care for dementia patients [10].  

There, of course, are limitations namely the risk of misuse, vulnerability to hacking, and the question 

of users’ trust but the need to improve the standard of living among patients with dementia cannot be 

overemphasized as it provided in part by AI below. Thus, this paper will discuss how AI is being 

employed in dementia based on an emphasis on the cognitive health assessment, risk identification, 

and individualized approaches; it will also consider the impact of the innovation with reference to 

caregivers and the health care delivery system [11]. 

The following report offers a deeper investigation of how AI has been implemented in elder and 

dementia care with emphasis on supporting cognition assessment and individualized interventions. It 

will look at how the various AI including machine learning technology, NLP, and computer vision 

are being deployed to assess cognitive impairment in the elderly and signs of dementia. Further, the 

report will discuss how AI is helping to build individualized approaches to enhancing the quality of 

life and managing patients with cognitive disabilities [12]. 
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN COGNITIVE HEALTH MONITORING 

Advanced technologies such as Artificial Intelligence (AI), machine learning (ML), deep learning, 

natural language processing (NLP), and computer vision are advancing remarkably in the healthcare 

industry, and particularly in tracking cognitive health among elderly populations. Neural networks 

based on AI are widely applied in the analysis of large datasets, especially where they concern the 

patient’s health, such as neuroimaging, genetics, medical history, and behaviors in order to identify 

the first signs of Dz [13]. The combination of these data with AI’s capacity to analyses them for 

patterns would allow for immediate tracking of cognitive function and, therefore, earlier treatment. 

This section will identify the main AI technologies applied in cognitive health monitoring to 

demonstrate the capacity with which the healthcare industry can be revolutionized in the diagnosis, 

tracking and management of cognitive disorders [14]. 

Machine Learning and Predictive Analytics in Cognitive Function Tracking: Artificial 

intelligence is a broad field of study which deep learning is a subset of Machine learning, which 

allows machines to learn on their own from data to make a prediction without being coded 

individually. Machines learning models can be developed from historical information including, 

medical history, brain images, and cognitive tests to ascertain tendencies that signify poor cognitive 

health [15]. Through predictive analytics which is a form of AI, ail Alleges of these sorts of patterns 

and make estimations of brush declines in thought processes. For instance, learning algorithms can 

observe changes of cognitive productivity and notify physicians before the signs manifest. These 

models also can monitor the progression or worsening of the disease by frequently measuring 

cognitive function, and support treatment recommendations particular to the patient. This approach 

can reduce early diagnosis significantly and increase the possibility for a closer follow up of patients’ 

conditions [16]. 

Natural Language Processing (NLP) for Analysing Patient Data: Natural Language Processing 

(NLP) is an area of AI that mainly targets with language understanding and communication between 

a computer and a human. In healthcare, NLP can be used to assess patients’ data including records 

and notes, and even their speaking. In dementia care, applications of NLP are capable of analyzing 

either written or oral information to look for early indicators of dementia. For instance, the language 

complexity of the patient may reduce, their speaking rate may slow down, or their speech may become 

incoherent, which may be signs of mild malady of cognitive decline [17]. These changes in the 

communication are such important markers of such diseases as the Alzheimer’s disease. It will also 

function in monitoring patient talks and their responses when praised during general checkups so that 

the healthcare provider can identify preliminary cognitive deficits that would not be identified in 
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formal assessments [18]. 

Computer Vision and AI in Behavioural Monitoring: Computer vision which is a subfield of AI 

that deals with interpretation of picture is quite helpful when it comes to dementia care. With the help 

of the algorithms, AI systems can analyses video tapes of the conversations or actual interaction, and 

notice possible changes in behavior, which might have originated from cognition problems. For 

instance, through examining patterns of facial expressions, posture, and mobility, the AI systems can 

recognize that patients suffering from dementia or Alzheimer’s disease are showing a variation in 

their behavior [19]. Moreover, computer vision can be combined with other devices in smart homes 

or healthcare in order to track patients’ actions and spot major changes in their daily activity. 

Computer vision and AI allow the preservation of the cognitive health check data without invasive 

procedures, which may help with timely modifications to care plans [20]. 

AI in Early Detection of Dementia: Dementia and its symptoms are easily manageable, particularly 

if receipt of treatment is done at the initial stage. Dementia, which includes conditions like 

Alzheimer’s disease, comes with cognitive deterioration that might take years to be identified. These 

early signs’ identification allows for treatment to be started early to slow the progression, enhance the 

patient’s and caregiver’s quality of life as well as gain the best support from the healthcare system 

[21]. Preventive care also lets patients modify their behavior and engage in cognitive-related therapies 

that may help arrest cognitive deterioration. This section will discuss how early diagnosis can be 

made and how AI technologies could detect symptoms that are not yet fully clinical [22]. 

The Importance of Early Detection in Dementia: AI helps in early diagnosis of dementia by 

checking performance in test, medical images MRIs etc. PET scans, behaviors assessments and many 

others. Training an AI algorithm requires massive data sets which will enable the system to diagnose 

patterns of cognitive velocity that traditional human eyes cannot detect. For example, AI models can 

predict how fast a patient’s memory, their ability to speak, and the ability to solve problems 

deteriorates [23]. It gives healthcare professionals a means to detect people who are likely to have 

dementia or those in the stages where the disease has just started, way before it used to be predicted. 

AI technologies can hence assist with diagnosing dementia at a much earlier point hence offering a 

real window for intervention and treatment to be done [24]. 

Case Studies of AI in Identifying Early Signs of Alzheimer’s and Other Dementias: There are 

several examples of how artificial intelligence can effectively identify the first symptoms of dementia. 

This can for instance be seen in a study where machine learning algorithms were applied to compare 

MRI images of patients diagnosed with early-stage Alzheimer’s to those of healthy rates. The AI 

system accurately detected early biochemical changes that occur in the brain and which are difficult 
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to diagnose even using typical, clinical tools and dials. Another case study consisted in applying NLP 

for analyzing the speech toward elderly people as well as detecting the changes of language 

complexity as a sign of Alzheimer’s disease [25]. In these cases, patients were diagnosed with 

dementia at a stage that endangers their lives; however, the capacity of AI in diagnosing the diseases 

is quite impressive, and this means that timely management will be possible. 

Comparison of Traditional Diagnostic Methods vs. AI-driven Detection: Current methods used 

to diagnose dementia require clinical and neuropsychological examinations, which may take 

considerable time and even then, may not be very accurate. Most of these techniques can only reveal 

that there is a problem with cognition once the brain has suffered immense harm [26]. Conversely, 

AI-based detection of such matter is neutral, fast, and can be scaled to detect similar instances 

effectively. With the help of the state of the- art data analysis techniques, AI is able to identify the 

mild neuropsychiatric symptoms that often go unnoticed but include decreased memory, language 

dysfunction and difficulties with attention before the serious stage of the disease. This section will 

contrast traditional diagnostic approaches with AI-based detection to demonstrate the benefits of early 

diagnostics encouraged by the application of AI tools in the sphere [27]. 

Personalized Interventions in Dementia Care Powered by AI: Deliberate approaches are also 

useful in managing dementia since the patients have different reactions to the treatment. It also means 

that with the help of AI, it is possible to design individual programs of cognitive impairment care 

taking into account patient’s level of impairment, activity range, and medical history. On the basis of 

such information, AI can offer specific interventions which correspond to the patient’s level of 

cognitive functioning [28]. For instance, using one’s cognitive assessment results, an AI-based system 

might suggest the most appropriate daily tasks or medications, therapy programs, or social 

interactions that might promote the patient’s condition in the most effective way possible [28]. 

AI-driven Cognitive Exercises and Memory Aids: AI can also be used in creating of the individual 

cognitive stimulations or memory assistances which are intended to reflect the strengths and 

weaknesses of the particular person. For instance, it is possible for AI algorithms to develop games 

that become more complex as the cognitive assessment of a patient declines in order to effectively 

challenge the patient and assist in memory recall. Through applications and smart devices, AI 

application like virtual personnel can help the patients by reminding him or her on various tasks, for 

instance taking drugs or even having appointments. They enable the patient to remain as independent 

as possible for as long as is possible, as well as being valuable to the career [29]. 

Unlocking Early Detection: How AI is Shaping Dementia Diagnosis: In the case of dementia, 

timely diagnosis is important if the disease is to be controlled adequately. Alzheimer’s disease, or 



 Global Journal of Machine Learning 

and Computing 
ISSN : XXXX-XXXX 

Volume 1, Number 1, January, 2025  
 

 

35 
  

dementia, is chronic, and its early symptoms may sometimes go unnoticed because the changes may 

be gradual. Early diagnosis of dementia outcomes can help ensure that interventions are made which 

will help to prevent further deterioration of the disease resulting in improvement in the patients’ 

quality of life as well as giving the patient knowledge of the condition so that he or she may make 

informed decisions on his or her treatment plan. Early diagnosis also provides information to patient 

and families on possible treatments, legal and financial planning, and lifestyle changes that may slow 

cognitive decline [30]. Nonetheless, more conventional approaches to screening for dementia 

involving neuropsychological testing and clinical examination do not identify the illness at an early 

stage of illness, meaning that cognitive decline has most likely already taken place. The way that AI 

technologies learn from vast data sets is now highly useful in changing early dementia diagnosis [31]. 

USING AI TO SPOT EARLY INDICATORS OF COGNITIVE DECLINE 

Breaking down the Importance of Early Diagnosis in Dementia: Since it has a high level of 

decision-making ability, AI can diagnose initial signs of dementia that cannot easily be observed. 

Computer-based decision aids can analyses large amounts of information collected from the patient’s 

medical history, brain image, genetic makeup, or behavior, and notice early signs of neurological 

decline. AI is also able to use machine learning algorithms to identify signs and symptoms of dementia 

that might not even be visible to human beings, signs and symptoms that include slight changes in 

memory, attentiveness or language among others [32]. For example, AI can analyses speech patterns 

and check whether the subject demonstrates signs of the early stage of dementia by varying fluency 

or word choice and reduced syntactic complexity. Likewise, with MRI scans, AI can detect tiny 

changes in the structure of the brain which indicate early signs of dementia that cannot be observed 

using normal structural MRI [16]. AI helps to raise awareness of such symptoms, allowing clinicians 

to step in and prevent cases of he or she worsening before much of their cognitive abilities fade [33]. 

Machine Learning in Predicting Dementia: A Game Changer for Early Detection: Artificial is 

broken down into two categories: machine learning, which is seen to be a significant factor that made 

it possible to predict the development of dementia. In fact, using the medical history of patients, the 

ML algorithms are remarkably accurate at predicting the likelihood of further deterioration in the near 

future. The available input variables include demographic characteristics, medical history, genetic 

profile and cognitive capacity; through use of machine learning algorithms, one is able to predict the 

likelihood of an individual to be affected by dementia [34]. For instance, algorithms can detect 

vulnerable people based on potential early markers of MCI, classified as early dementia. Early 

diagnosis is crucial here: with dementia, knowing a patient will develop the illness before the 

symptoms worsen is a major advantage because interventions can then be undertaken to perhaps stall 
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or reverse the disease in its tracks. Machine learning has been used in early dementia detection 

whereby a greater and better accuracy is achieved compared to previous methods [35] 

Tailoring Care with AI: Personalized Approaches for Dementia Patients: Dementia is not a single 

disease but rather a group of diseases that affect the brain, so it is crucial to personalize the care of 

each patient. Unfortunately, there is tremendous heterogeneity regarding the symptoms, rate of 

progression, and response to treatment, rendering cookie-cutter approaches non-viable. AI is enabling 

those within the healthcare sector to develop extraordinary personalized interventions that are 

preconditioned on an in-depth and comprehensive review of patients’ cognitive abilities, illness, and 

preference. Advanced IT solutions can deal with cognitive informatics which include neuroimaging, 

appraisal, and even hereditary aspects of the patient to provide treatments that are most effective 

regarding the patient. Cognitive function is tracked over a period of time and therefore AI can 

recommend changes to the treatment plan to meet the progressive changes of the patient [36]. This 

dynamic approach enhances how healthcare providers deliver better and quality services to the patient 

thus inviting the overall impacts of what is being done in ensuring that the intervention given to the 

patient is optimally beneficial 

How AI Algorithms Shape Individualized Cognitive Interventions: Big data has become a key in 

development of cognitive therapies, which will use AI algorithms to provision plans for every patient. 

They can determine which cognitive therapies will be best suited for particular patients and their 

condition, and response to contending therapies. For instance, an AI system could suggest precise 

cognitive activities, memory enshrining approaches or behavioral therapies which can complement 

or extend from the patient/ client deficiencies [37]. By using AI, one can also develop individualized 

therapy that would be aimed at improving failing cognitive subskills like memory, attention, or 

executive skills. ai makes it possible to monitor the patient-phase of cognitive therapies and adapt the 

therapies to the evolving stage of the disease as cognitive therapies are useful in chronic diseases. It 

can be seen this versatility is highly vital in attending to a patient’s needs especially in a condition 

that will require constant changing such as dementia [38]. 

AI-DRIVEN SOLUTIONS FOR MEMORY AIDS AND COGNITIVE EXERCISES 

Machine learning based memory prompts and cognitive training are simply redefining the concept of 

care for dementia patients. A consumer applications like virtual assistants, brain training, and memory 

supporting applications are some of the AI technologies that can assist patient with cognitive disorders 

in performing daily tasks thus enabling them to remain independent longer. For example, intelligent 

personal assistants are capable of prompting patients to adhere to medications, attend doctor’s visits 

or perform other scheduled activities due to possible memory deficits. Also, any cognitive exercise 
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could be based on AI and could be delivered to enhance particular cognitive faculties, e.g., working 

memory, executive control, language competence [39]. These exercises are created to exercise the 

brain in a manner, which would slow down the development of dementia if possible. Most AI 

algorithms can auto-adjust the level of these exercises based on the fitness level of the patient and 

keep the patient interested without straining them. They said that these technologies not only enhance 

the cognitive potential of ill people, but also give the latter a sense of independence and success. 

Enhancing Quality of Life: AI as a Tool for Caregiver Support: It is a stressful task to take care 

of a family member with dementia and in most cases the work may just be too much for a caregiver. 

Assistive caregivers always experience stress, burden, and costs over and above the caregiving 

responsibility they have in their capacity as caregivers. This burden has however been partly 

offloaded by AI technologies that offer examples such as monitoring in real time, sending out alarm 

and offering support [40]. For instance, the AI systems are able to follow the movements of a patient, 

identify episodes that he or she tends to wander round, and then remind the carers when they need to 

intervene. Besides, the questions of organizing daily care can be also addressed by the AI-equipped 

virtual assistants – from arranging appointments or prescribing medications or offering the patient 

companionship [41]. 

Virtual Care Assistants: Empowering Caregivers and Patients: The use of virtual care assistants 

under the support of Artificial Intelligence has several advantages for both caregivers and patients. 

Some of these smart systems enforce caregiving activities of daily living (ADLs) that include; 

prompting the patient to exercise, engage in interactions or even move around. To caregivers, virtual 

assistants provide information on how to handle physical and behavioral symptoms or in organizing 

the care activities. AI systems can also sense the overall health of both the patient and the caregiver 

and give feedback in real-time that assists to enhance the care strategies and enhance fulfilment for 

both sides. With NLP being the driving force for them, virtual assistants can directly interact with the 

patient and keep them satisfied and give them something to do as their loneliness is a major factor in 

dementia [42]. 

Real-Time Monitoring and Feedback: AI in Caregiving: People with dementia are best treated 

when there is a special focus on the aspects of real-time monitoring and feedback. Information 

technology applications in particular can enable the monitoring of clients’ status, changes in behavior, 

and inform caregivers or clinicians about a given patient’s condition [43]. Such systems can track 

temperature, pulse, oxygen levels, sleep and activity patterns as well as cognitive or physical deficits 

and send notifications where needed. Moreover, AI systems can process behavioral data and 

determine the likelihood of developing one or the other problems, including aggression, anxiety, or 
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agitation, for caregivers to prevent. Due to operational capacities which work as real-time mode, and 

give relief and support to the caregivers, we can simply state that patient safety rises, decreasing the 

chances of accidents or emergencies occurring. It can also monitor the condition of the caregivers and 

advise the next course of action if the caregivers get stressed up or overwhelmed by the care giving 

responsibilities [44]. 

CONCLUSION 

AI is becoming a major game changer in the dementia care context by presenting vast improvements 

in the early diagnosis, individually tailored approaches, and caring for the caregivers. In this case, the 

problems of cognitive health assessment and the elderly care in particular, are of global importance 

due to an increase in the incidence of dementia throughout the world. Advanced technologies like 

machine learning, NLP and Computer vision have been very useful in early identification of the 

features of the mild cognitive impairment which would not possible using conventional techniques. 

Using big data and sophisticated algorithms in AI enhances early detection and gives the practitioners 

what they need to carry out early intercessions that help retard the progression of the disease and 

provide better quality living.  
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