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Introduction
Dementia is an irreversible, progressive neurodegenerative syndrome with declines in memory, cognition, communication, and functional ability that affect daily living and autonomy and is debilitating in nature (1). Dementia is a global public health concern, with the total estimated number of people living with dementia expected to reach 152 million by 2050, which will be especially overwhelming for Low and Middle-Income Countries (LMICs) like Ethiopia. This is influenced by population aging and the epidemiologic transition, and requires urgent and very specific policies and care interventions (2,3).
As the elderly population continues to grow in Ethiopia, so has the burden of dementia. However, the health system is not prepared to tackle this appropriately, as there is poor infrastructure, few formal dementia-care services, few trained professionals, and lack of policy attention to this issue (4-6). Dementia care is not part of a national healthcare program and the service remains an informal practice usually administered by family caregivers without systems of support. These structural problems are compounded by low levels of public awareness, traditional beliefs, stigma, and misinformation that inhibit early diagnosis and lessen care-seeking behavior in general (5,6).
Despite the increasing number of cases of dementia in the country, empirical evidence in Ethiopia is still minimal, with available studies mainly addressing caregiver burden or the prevalence estimates of dementia in families. There remains a particular lack of intervention research, or systems-level research that can help shape scalable and sustainable models of dementia care within the Ethiopian setting (4,7). Alternatives that are low-cost, adapted to a specific culture, and that address systemic and socio-cultural barriers to dementia care are therefore urgently needed in low-resourced contexts.
Cognitive Stimulation Therapy (CST) has developed as one such evidence- based solution to these issues in the form of a non-pharmacological intervention geared towards those with mild to moderate forms of dementia. CST has demonstrated benefits on cognitive performance, communication, and quality of life and is widely recommended in high income countries (8, 9). More recently, CST has been adapted for use on smartphone or tablet applications, increasing its portability and scalability in tech-friendly conditions (10). Yet in LMICs, CST in digital form has been challenged by infrastructural deficits, digital literacy, and a need for culturally adapted content (11).
To address these barriers, digital CST provided by community health workers, or trained caregivers, through task-shifting approaches has been more widely adopted. Existing research demonstrates that these types of programs without a specialist delivering the intervention are both possible and effective in resource-poor settings (12, 13). These are similar to the WHO strategies for dementia care in LMICs, which recommend community-based, technology-supported and task-shifted strategies to fill gaps in the health system (14).
Specifically, for CST to be acceptable and sustainable in Ethiopia, it needs to be culturally adapted, which includes translations into local languages, use of culturally relevant materials, and being delivered by someone with whom the community has a trusting relationship. Also, it has been established that interventions that are culturally congruent have greater potential for effectiveness and acceptance within communities that have limited mental health resources. So, a caregiver- and community health worker mediated, culturally adapted CST, delivered via digital media, and may be able to meet both the clinical and structural needs of dementia care in Ethiopia (15).



 





Objectives
General objectives:
· To enhance dementia care in Ethiopia by using a culturally tailored digital cognitive therapy.
Specific objectives:
1. Adapting Digital CST for Dementia Care: Insights from Caregiver- and CHW-Led Interventions in Low-Resource Settings. A Systematic Review 
2. To develop a culturally and linguistically tailored digital CST application designed for caregiver and community health worker facilitation among Ethiopian elders with dementia.
3. To evaluate the feasibility, acceptability, and clinical effectiveness of the caregiver/CHW-facilitated digital CST program on cognitive function, quality of life, and daily functioning among elders with dementia.
4. To explore barriers and facilitators affecting digital health adoption for dementia care in Ethiopian sociocultural and health system contexts.
5. To develop recommendations for integrating caregiver- and CHW-facilitated digital CST into the Ethiopian primary healthcare and aging service frameworks.








Road mapTo enhance Dementia Care in Ethiopia by using A Culturally Tailored Digital Cognitive Therapy.






To explore barriers and facilitators affecting digital health adoption for dementia care in Ethiopian sociocultural and health system contexts. Qualitative study


To develop recommendations for integrating caregiver- and CHW-facilitated digital CST into the Ethiopian primary healthcare and aging service frameworks. Co-design

To evaluate the feasibility, acceptability, and clinical effectiveness of the caregiver/CHW facilitated digital CST program on cognitive function, quality of life, and daily functioning among elders with dementia: Mixed method








To develop a culturally and linguistically tailored digital CST application designed for caregiver and community health worker facilitation among Ethiopian elders with dementia. Mixed method







Adapting Digital CST for Dementia Care: Insights from Caregiver- and CHW-Led Interventions in Low-Resource Settings. A Systematic review


  


Figure 1: Concept map for digital CST for dementia care for elders in Ethiopia.


Methods
Study Design
A multi-phased mixed- methods research design will be developed for this project in order to accomplish its varied goals. Objective 1 will use a systematic review and objective 2 will utilize a formative qualitative study in combination with an iterative user- centered design UCD process to arrive at a culturally and linguistically adapted digital CST application. To achieve Objective 3, we will conduct a feasibility, acceptability, and pilot clinical efficacy study of a parallel RCT design of a digital CST. A qualitative descriptive study using themes analysis will be conducted for Objective 4 to identify barriers and facilitators of digital health in the context of dementia care. Lastly Objective 5 will engage in participatory action research via workshops and policy dialogues with stakeholders to collaboratively develop recommendations for integrating digital CST into the healthcare system of Ethiopia.
Study Population
The study will draw upon a diverse cohort from across the community and the health care system. Some of which are:
· Existing Literature: Research on the use of digital CST in the context of dementia care in a resource-poor or culturally diverse setting, particularly involving caregivers or CHWs.
· Study Participants/Key Informants:
· Older adults with mild to moderate dementia 
· Family caregivers who are involved in the care of individuals with dementia
· Community health workers working on elder care 
· General practitioners (GPs), nurses, mental health providers, etc. 
· Health system executives and policymakers

Eligibility Criteria
· Inclusion criteria 
For research objective one:
· Publications with dates ranging from 2010-2025
· Concentrating on digital CST or comparable psychosocial dementia interventions administered by caretakers or community health workers (CHWs).
· Carried out in a low resource or culturally diverse context
· Available in English
· Consider empirical studies, reports of implementation or policy, and reviews with clear methods
For objective two and four: 
· Must be 18 years or older, capable of giving informed consent, and part of one of the relevant stakeholders groups (e.g. elders, caregivers, CHWs, healthcare providers).
With respect to objective three: older adults will have a diagnosis of mild to moderate dementia established by a physician.
· Caregivers should have been providing care for a minimum of six months.
· All subjects should be living in the study place and able to speak one of the local languages.
For objective five; all policymakers and actors within the health system that participate must have experience within the planning of services specifically related to the elderly, digital health, or mental health policy.
· Exclusion criteria
· Significant cognitive impairment, an acute disease process, or any other condition that would preclude meaningful discussion about or assessment of the advanced care planning process.

Data Collection Methods
The objectives will use multiple methods of data collection;
For the first objective; PubMed/MEDLINE, Scopus, Embase, PsycINFO, CINAHL, Cochrane Library, Google Scholar and AJOL will be searched. Possible search terms will include various combinations of: “digital CST,” “caregiver,” “community health worker,” “dementia,” “cultural adaptation,” and “low-resource settings” Study selection and reporting will adhere to PRISMA guidelines. Data will be extracted on study setting, target population, intervention design, methods of cultural adaptation, outcomes, and models of delivery.
For objectives two and three; quantitative and qualitative data will be obtained. Measures will include standardized measures of cognitive status (ex. MMSE), quality of life (ex. WHOQOL- BREF), and level of daily functioning (ex. Disability Assessment for Dementia, DAD). Checklists will be used to track session attendance as well as adherence and fidelity to the intervention. Qualitative data will also be collected through interviews and FGDs on acceptability and user experience. Data from a pilot RCT assessing user experience of app prototypes will be obtained.
For objective four; will consist of purely qualitative study comprised of focus group discussions (FGDs) and in-depth interviews (IDIs) among elders, caregivers, CHWs, and healthcare providers to allow for exploration of systemic, social, and cultural factors surrounding the acceptance of digital health tools.
For objective five; co-design will consist of workshops with stakeholders, policy dialogue and review of policy documents to create integration recommendations together.





Data Collection Tools
Qualitative and quantitative methodologies will employ a variety of tools appropriate to each. For objective one; quality of article screening and review was conducted using the PRISMA checklist. Forms for the extraction of information on characteristics of the intervention, process of adaptation, outcomes, and context
Qualitative elements of the study (objectives 2-4) will use semi- structured interview and focus group discussion (FGD) guides adapted from existing frames used in dementia care and adaptation to culture. Interviews will be audio recorded and transcripts will be professionally transcribed and translated if necessary. In objective 2, tablet devices containing prototype versions of the digital CST app will be utilized for usability testing. Quantitative data collection under objective 3 will use validated or culturally adapted measures of cognition (e.g. MMSE), function (e.g. DAD), and quality of life (e.g. WHOQOL-BREF). Data collection will use one of the two tablets. Other tools will be adherence logs, fidelity checklists, guides to workshops, forms for structured feedback, and visual materials (slides, charts) for the participatory workshops proposed in objective 5.
Data Analysis
Qualitative or quantitative analyses will be performed on the data, as appropriate. Regarding objective one: Data will be presented in a thematic synthesis and organized by categories, including, but not limited to: cultural adaptation techniques, effectiveness of interventions, models of delivery, and implementation issues. Pattern and lessons will be identified using a meta-summary approach where applicable.
The qualitative data generated by interviews and FGDs for objectives 2,3,4, and 5 will be thematically analyzed following standard content analysis approaches. Qualitative data will be coded using the software NVivo. Codes will be organized according to cultural themes, usability themes, implementation challenges, and stakeholder recommendations.
Quantitative data obtained in relation to. While objective 3, will be analyzed employing descriptive and inferential statistics. Statistical comparisons of outcomes including cognitive function scores, quality of life scores, and adherence outcomes, will be made between intervention and control groups using t-tests or ANOVA and chi-square as appropriate.
A trained data manager will handle and clean the data and the final dataset will be checked for integrity and consistency. The combination of both data will provide in-depth insight on the feasibility, cultural appropriateness, and potential effectiveness of the digital CST intervention.
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