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Review question
Do older adults with multimorbidity adopt digital technology to support self-management of their health?
What are the factors (i.e., barriers, facilitators and benefits) that influence the adoption of digital technology in older adults with multimorbidity to support self-management of their health?

Searches
Scopus; Web of Science; IEEE Xplore; MEDLINE via EBSCOhost; PubMed; Compendex; ACM Digital library will be used for searching. 
All database searches will be completed in one day with the following restrictions. The search will be limited to publications from the last ten years (2013-2023) to ensure the inclusion of the most up-to-date research studies, particularly to track the strategic use of data and technology in the national healthcare domain. This prioritisation is attributed to the establishment of the National Information Board in the UK in 2014. Languages are English and Chinese due to feasibility reasons. Only search peer-reviewed publications. The review articles are not considered but they will be used for re-run prior to the final analysis as citation analysis if there is not enough data. Also, within the citation analysis, reviewers will manually gather further data by reviewing the bibliography of included studies and by screening relevant articles to shortlist authors that may have been missed during the initial database searches (i.e., snowballing).

Types of study to be included
To address both review questions, we will include both quantitative (i.e., questionnaires, online surveys) and qualitative studies (i.e., observational studies, interviews, and ethnographic research). The mixed methods studies will be selected as well. Articles that contain non-peer-reviewed research will be excluded.
 
Condition or domain being studied
Multimorbidity refers to a person in the presence of two or more long-term health conditions. A long-term condition also known as a chronic condition, is defined as a health problem that currently cannot be cured but can be controlled under medications or other rehibitions. Chronic conditions need ongoing management over a period of years. Examples of chronic conditions include diabetes, asthma, hypertension, arthritis, cancer and mental health conditions. According to the list of WHO (2016), patients with multimorbidity have a bigger risk of polypharmacy and poor medication adherence, larger needs for clear communication and patient-centred care, prioritising in self-management regimens and more vulnerability due to poor health, older age, and limited health literacy. Also, the study showed that Individuals with multimorbidity and chronic conditions are more likely to feel challenges in the health promotion-related tasks or situations, which leads them to be at a higher risk for inadequate health management (Wieczored et al, 2023).
 
Participants/population
Older adults (age 65 years and over) with multimorbidity

Intervention(s), exposure(s)
Digital healthcare interventions including using digital technologies, such as telemedicine, mobile applications, wearable devices, and internet platforms, to help practitioners and individual with health-related practise and management. They are designed to improve effectiveness, safety and access to healthcare and facilitate communication between patients and healthcare providers. 
Digital healthcare interventions for self-management in this review research will exclude discussions regarding healthcare providers and practitioners. The interventions should be patient-centric or focused on patients. The study will only consider independent living or in-home settings. The interventions must be intended for self-management practices.
 
Comparator(s)/control
Not applicable

Context
The study will only consider independent living or in-home settings therefore not in a residential care or clinical setting. Also, the interventions should be patient-centric or focused on patients. And self-management practice will be delivered via interventions.

Main outcome(s)
The systematic review study is designed to investigate older people's intentions and attitudes toward digital healthcare technology for their multimorbidity self-management.
Additional outcome(s)
The systematic review study should also find out the barriers in adopting digital technologies for self-management among older adults with multimorbidity. It will include any of the following outcomes: users' perceptions, attitudes, or intentions in practising digital technology interventions for their self-management.

Data extraction (selection and coding)
Remove duplication: all data will be identified by the search strategy and will be de-duplicated via the online software Covidence (https://www.covidence.org/). And then manually checked by reviewers.
Screening: all the data will be screened based on the title and abstract by Fu against the inclusion and exclusion criteria. Extraction criteria are designed based on the SPICE framework (Booth, 2004). To ensure the bias, the results will be monitored and assessed by different reviewers in the group. The discussion will be resolved by discussion. Reasons for exclusion will be recorded. For studies that meet eligibility, a data collection form constructed via Covidence will be used. Fu will screen full text for data extraction.
The data exaction will take place and electronically recorded and can be tracked on Covidence.

Risk of bias (quality) assessment
There will be two or more reviewers to check the articles against the inclusion criteria. And for each included study, the methodological quality of the studies will be accessed by a checklist for qualitative study the developed by Critical Appraisal Skills Program (CASP). https://casp-uk.net/images/checklist/documents/CASP-Qualitative-StudiesChecklist/CASP-Qualitative-Checklist-2018_fillable_form.pdf And the Mixed Methods Appraisal Tool (MMAT) (Hong et al., 2018) will be used for mixed methods studies and quantitative studies. http://mixedmethodsappraisaltoolpublic.pb works.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf

Strategy for data synthesis
The reviewers will identify the data as homogeneous in terms of this study setting, method and outcome that follows the SPICE framework. The meta-analysis will be conducted if included studies are suitable for inclusion. For continuous data, where the studies used the same outcome measure, mean differences (MDs) were calculated with 95% confidence intervals (CI). If not possible, in the absence of meta-analysis, the primary outcome will be synthesised narratively using an established method. They will be catalogued in Knowledge/Awareness, Persuasion, Decision, Implementation and Confirmation of these five stages innovation-decision process in the Diffusion of Innovation (DOI) theory (Rogers,1962) for evaluating the interaction level that the older adults with multimorbidity using digital technology for their self-management. and the secondary outcome will be assessed by using the Theoretical Domain Framework (TDF, Michie et. al., 2005) to identify the factors contributing to the reduced intention of older adults with multimorbidity to use digital healthcare interventions for self-management support. For in-depth mapping, the results will be grounded in users' perspectives by focusing on the individual domain and integrating external or environmental factors.
 
Analysis of subgroups or subsets
Not applicable
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