Review protocol: [A systematic review of Artificial Intelligence uses in the early diagnosis and efficient treatment of Dementia in adults aged 40 and above]
Use this template to help you plan your systematic review. See the PROSPERO database for examples of protocols for current reviews www.crd.york.ac.uk/prospero/.
[bookmark: _Toc411949761]Background
Describe the population and condition or phenomenon of interest and contextualize it. In other words, describe what this review is about.Currently, dementia affects over 55 million individuals globally, with a majority, exceeding 60%, residing in low- and middle-income countries. Annually, approximately 10 million new cases are diagnosed. At present, dementia ranks as the seventh most common cause of mortality and stands out as a significant contributor to disability and reliance among the elderly on a global scale (WHO,2023). Alzheimer's disease represents the predominant type of dementia, accounting for approximately 60-70% of all dementia cases (WHO,2023). Research indicates that in the United Kingdom, there are over 944,000 individuals living with dementia (NHS, 2023). Individuals who experience dementia prior to reaching 65 years of age are often described as having early-onset, or working-age dementia, while those who are affected by dementia after this age are considered to have late-onset dementia (Dening and Sandilyan, 2014). The early identification of dementia can potentially postpone the advancement of this condition (Aram So et.al., 2017). Recognizing dementia at an early stage brings with it a range of advantages, such as gaining timely access to treatment, receiving relevant information, counsel, and support, all of which collectively enhance the well-being of both patients and their caregivers and family members. Appropriate actions can be implemented in a timely manner to avert potential risks to oneself or others, for instance, with activities like driving or fulfilling professional responsibilities at work (Giezendannern et.al.,2019). Artificial intelligence (AI) holds significant potential in aiding the early detection of dementia, offering substantial advantages in enhancing the well-being of individuals with dementia and their caregivers. Examples of AI techniques include machine learning (ML), Deep learning (DL) and natural language processing (NLP) etc., early diagnosis plays a pivotal role in enhancing future care and treatment. Presently, the diagnosis of dementia presents significant challenges due to its subtle onset and the wide range of symptoms, which are frequently misinterpreted as typical age-related cognitive decline. Enhancing prevention, diagnosis, and the pursuit of potential treatments necessitates a deeper understanding of the mechanisms of artificial intelligence (AI) (Dashwood et.al.,2021).




Objective
Describe the justification for this review. In other words, describe why this review/the information it collects is important.1.	To examine different artificial models and methods for early diagnosis and effective treatment of dementia in adults (40 years and above).

2.	To determine the impact of implementing Artificial Intelligence for early diagnosis and treatment of dementia on practice.

3.	To provide recommendations for government health care and patient organizations to improve health and social care practice and outcomes of dementia patients.

4.	Evaluate the effectiveness of Artificial intelligence-based tools and technologies in the early diagnosis of dementia in adults aged 40 and above.


Review question
	Full review question
Provide the full review question in sentence format, and then break up the question according to the PICO framework (or other frameworks as appropriate).

	How does artificial intelligence contribute to the early diagnosis and effective treatment of dementia in adults (40 years and above)?


	Population
(Adults)
	Dementia patients aged 40 years and above 

	Intervention
(Artificial intelligence)
	Artificial intelligence using Machine learning, deep learning, natural language processing techniques, computer vision, language processing, image analysis and big data interpretation.

	Comparison
(Early diagnosis and effective treatment)
	Traditional methods for early dementia diagnosis, relying on clinical assessments and standardized tests, can be time-consuming and prone to delays due to resource constraints. In contrast, AI's capability to analyze vast datasets, including patient records and cognitive data, allows for the early detection of subtle signs, enabling timely intervention.
Traditional treatments for dementia typically adhere to standardized protocols, lacking personalization. In contrast, AI facilitates a paradigm shift by enabling personalized medicine through the analysis of individual patient data, genetics, and treatment responses. This fosters more targeted and adaptive treatment plans, optimizing therapeutic approaches with the aid of predictive analytics.


	Outcome
(Early diagnosis and effective treatment)
	The outcomes resulting from the application of AI technologies in the early diagnosis and effective treatment of dementia.


Search strategy
	Databases
List the bibliographic databases to be searched. 
If you are unsure look at the list of databases on the E-resources tab of your subject guide www.reading.ac.uk/library/subjects and try scoping searches with your key terms to decide which ones are relevant.

	· Google scholar, PUBMED, COCHRANE and Science direct.


	Search terms
What are your key search terms? Pick out the key words and think about alternatives you will need to include in your search. 
For guidance on constructing a search see: libguides.reading.ac.uk/database-searching 

	Artificial intelligence (machine learning, deep learning, natural language processing)
Early diagnosis (early detection and screening)
Effective treatment (management, personalized care, medications)
Dementia (Alzheimer’s, memory loss, neurological disorders, decline brain functioning and cognitive ability)
Adults (40 years and above, patients, people, persons, individuals)

	Identifying other useful sources
Outline any other ways you will find useful sources, such as hand searching contents lists of key journals, looking at relevant websites, looking at references and citations for relevant articles.

	University e-library, credible websites such as WHO, Dementia UK, Alzheimer’s society UK, Alzheimer’s research UK, NHS


Eligibility criteria
Give more detail about your PICO (or other framework) concepts by explicitly stating what would and would not meet inclusion. For more information about this and other frameworks see libguides.reading.ac.uk/systematic review/protocol 
	PICO
	Inclusion Criteria
	Exclusion Criteria

	Population
(Adults)
	· Adults (40 years and above) with dementia




	· Adults below 40 years with dementia and other diseases

	Intervention
(Artificial intelligence)



	· Computer Vision
· AI models
· Machine learning
· Deep learning
· Natural language processing
· Image processing
· Big data interpretation 

	· Robotics
· Non-AI technologies
· Medications

	Comparison
(Early diagnosis and effective treatment)



	· Diagnosis and treatments by using artificial intelligence
	· Diagnosis and treatments without using artificial intelligence

	Outcomes
(Early diagnosis and effective treatment)



	· Receiving early diagnosis
· Better management of symptoms 
· Timely access to medications 
· Timely medical attention
· Wellbeing
· Autonomy
· Quality of life
	· Diagnosis and treatment without artificial intelligence
· Mortality rate



Additional limits
Outline any other limits you impose e.g., language, publication type, study design (e.g., randomised controlled trials)?Publications in English language

Study quality assessment
What criteria will you use to assess methodological quality? How will quality assessment beBy using CASP quality assessment tool
CASP Checklist: 10 questions to help you make sense of a Systematic Review
1.Did the review address a clearly focused question?
2.Did the authors look for the right type of papers?
3.Do you think all the important, relevant studies were included?
4.Did the review’s authors do enough to assess quality of the included studies?
5.If the results of the review have been combined, was it reasonable to do so?
6. What are the overall results of the review?
7.How precise are the results?
8. Can the results be applied to the local population?
9.  Were all important outcomes considered?
10. Are the benefits worth the harms and costs?
CASP Checklist: 10 questions to help you make sense of a Qualitative research
1.Was there a clear statement of the aims of the research?
2.Is a qualitative methodology appropriate?
3.Was the research design appropriate to address the aims of the research?
4. Was the recruitment strategy appropriate to the aims of the research?
5. Was the data collected in a way that addressed the research issue?
6. Has the relationship between researcher and participants been adequately considered?
7. Have ethical issues been taken into consideration?
8. Was the data analysis sufficiently rigorous?
9. Is there a clear statement of findings?
10. How valuable is the research?
Critical appraisal checklist for an article on diagnosis or screening.
1. Is this test relevant to my practice?
2.  Was there an independent, blind comparison with a reference (‘gold’) standard of diagnosis?
3. Was the diagnostic test evaluated in an appropriate spectrum of subjects (like those to whom it would be offered in practice)?
4. Was the reference standard applied regardless of the diagnostic test result?
5. What were the results?
6. How precise were the results?
7. Were likelihood ratios for the test results presented or data necessary for their calculation provided?
8. Will the test be available, affordable, accurate and reliable in my setting?
9. If the test isn’t available, were the methods for performing the test described in sufficient detail to permit replication?
10. Can you generate a clinically sensible estimate of your patient’s pre-test probability?
11. Will the resulting post-test probabilities affect your management and help your patient?
12. Would the consequences of the test help this patient?

Data extraction & synthesis
Outline the procedures you intend to use to analyse and summarise the study results, including whether or not you intend to carry out meta-analyses. How will you extract the data and how will it be analysed and summarised (statistical or narrative)? Summaries of 10 to 12 articles
Synthesize key points 
Data will be inserted into NVivo and then proceed to generate themes followed by thematic analysis
Thematic analysis and a narrative approach will be employed for data analysis to summarize the study results without resorting to a meta-analysis
Data management software Excel, NVivo (for thematic analysis) will be used
Final Reporting using PRISMA.
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