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Purpose: This scoping review aims to summarize the landscape of web-based interventions for family caregivers of individuals with
dementia, with a specific focus on their design, implementation approaches, and outcomes.

Methods: This scoping review followed Arksey and O’Malley’s five-stage framework and conducted a comprehensive literature
search of publications up to October 1, 2025. Six databases were systematically searched, with relevant studies collected and
cataloged. The analysis focused on the theoretical foundations, development, content, and implementation of interventions, as well
as intervention outcomes. Descriptive statistics were employed for data analysis.

Results: A total of 41 studies met the inclusion criteria, representing 37 unique web-based interventions. Half of the studies were
conducted in the United States and the Netherlands. Over 80% (80.5%) of the interventions were delivered via websites, with a smaller
proportion (19.5%) provided through applications. The interventions typically featured components including providing information
and care skills guidance (85.4%), peer support (41.5%), contact with professionals (43.9%), decision support (39.0%), psychological
support (90.2%), and self-care guidance (90.2%). Although a substantial portion of interventions demonstrated notable improvements
in caregiver burden and stress within the intervention groups, differences between the intervention and control groups were often not
substantial. Additionally, approximately two-thirds (68.3%) of the interventions lacked theoretical guidance in their development and
implementation.

Conclusion: The scoping review indicates that existing web-based interventions have potential benefits in supporting family
caregivers of individuals with dementia, but there are notable gaps in personalization, theoretical guidance, and strategies to enhance
adherence. Future studies should focus on strengthening the theoretical frameworks that guide intervention design and implementation,
improving adherence strategies, and exploring more flexible and personalized online tools to reduce caregiver burden and stress,
thereby enhancing the effectiveness and scalability of these interventions.
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Introduction

Dementia is a syndrome characterized by a significant decline in cognitive functions, such as memory, thinking, problem-
solving, and language abilities, caused by brain damage or disease.' Currently, the global population of individuals with
dementia exceeds 55 million, with an annual increase of 10 million new cases.' Projections indicate that this number will
reach 152 million by 2050.? The implications for the worldwide healthcare systems are sobering, not only due to the rise
in incidence but also the rising cost of care for each individual.” Dementia is one of the costliest conditions to society and
annual healthcare and long-term care payments for a person with dementia are almost three times as great as payments
for a person without dementia.” By 2030, the national cost of care for people with dementia, if left unchecked, will
increase to $1.1 trillion.” The study also indicates that 70% of the lifetime care costs for people with dementia, including

unpaid caregiving, medication, and food expenses, are borne by informal caregivers.” Moreover, caregiving costs
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increase by 18% annually in line with disease progression.” Existing cost estimates may also underestimate the impact of
caring for people with dementia on caregivers’ health and productivity.®

Family caregivers of individuals with dementia face significant health and work challenges, as most individuals with
dementia live at home under the care of spouses or adult children.” Without professional expertise, caregivers often
struggle with the increasing demands of managing dementia’s complexity and progression.®’ Prolonged caregiving
exacerbates physical and psychological burdens,'® severely impacting caregivers’ quality of life across multiple dimen-
sions, including financial strain, social isolation, depression,“ career setbacks, sleep disturbances, and weakened
relationships.>®'? These interconnected challenges place caregivers at continuous risk of substantial declines in overall
well-being.

To address the dual needs of dementia care and caregiver support, various interventions have been implemented,
including psychoeducation, cognitive-behavioral therapy, mindfulness, multimodal approaches, and support groups.'?
Psychoeducation is the most common method, yet most interventions remain limited to in-person or group settings.'*
Such formats face challenges like venue constraints, time limitations, caregiver stigma, and cultural differences, leading
to high dropout rates.'” Additionally, resource scarcity in remote areas and high costs hinder the accessibility and
sustainability of these programs.'®'” With the rise of internet technology, web-based interventions have emerged as
a flexible, cost-effective alternative, offering broader coverage and improved access to support and education for family
caregivers.

Web-based interventions are delivered through internet platforms, such as websites, online courses, social media, or
health-specific apps, excluding video calls or conferencing.'® While early studies on such interventions for caregivers
were limited, significant progress has been made over the past decade. Current studies focus on three key areas:
(DSystematic reviews: Evaluating the content and outcomes of interventions, particularly their effectiveness."'” @
Exploring the characteristics of caregivers and care recipients, various intervention formats (eg, websites, apps,
e-books, live broadcasts), and assessing feasibility, acceptability, and health benefits.'”** ®Outcomes related to
feasibility and acceptability: Highlighting how these interventions alleviate caregiver depression, stress, and burden,
thereby improving the quality of life for both caregivers and individuals with dementia.?>** Although evidence supports
the effectiveness of web-based interventions, gaps remain in understanding their development and implementation.?
Systematic reviews often prioritize outcome measures, such as mental health or caregiver burden, while neglecting
critical factors like adherence management, technical feasibility, and user experience.

Theory-based interventions often yield better outcomes, as they provide structured guidance for both intervention
design and implementation. In behavioral and caregiving studies, theoretical frameworks such as the Stress Process
Model?®, the Transactional Model of Stress and Coping®’ and Social Cognitive Theory?® have been widely applied to
guide intervention development, clarify mechanisms of change, and tailor strategies to caregivers’ specific needs.
Furthermore, applying theoretical frameworks to inform implementation decisions—including the selection of strategies
and the adaptation of intervention design—can facilitate the adoption of evidence-based interventions in healthcare
settings.”” However, the extent to which such theoretical frameworks have been incorporated into the design of web-
based interventions for caregivers of people with dementia remains unclear.>* 3>

Although considerable progress has been made in developing web-based interventions for caregivers of people
with dementia, much of the existing literature has focused primarily on evaluating outcomes, with relatively limited
attention to how these interventions are designed, implemented, and theoretically grounded. To address this gap, the
present scoping review systematically summarizes (1) the application of theoretical frameworks in intervention
design and key platform features; (2) essential implementation elements, including content, duration, adherence
management, and dropout rates; and (3) the feasibility and effectiveness of interventions based on reported methods,
indicators, and findings. By synthesizing these aspects, the review aims to provide both theoretical and practical
guidance for the development of effective and sustainable web-based interventions for caregivers of people with

dementia.
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Methods

We followed Arksey and O’Malley’s methodological framework for conducting scoping reviews.”*

Stage |: Identifying the Study Question
The overall study objective of this study is to summarize and describe web-based interventions for family caregivers of
individuals with dementia, as well as how to develop, implement, and evaluate these interventions.

To answer the purpose of this study, the specific study questions are:

a. How does theory guide the intervention (development, implementation and evaluation)?

b. How are web-based interventions for family caregivers of individuals with dementia provided and implemented?

c. What is the impact of these interventions on key caregiver outcomes, specifically on levels of caregiver burden,
depression, and anxiety?

Stage 2: ldentifying Relevant Studies

Electronic database searches were conducted in October 2025 using PubMed, CINAHL, PsycINFO, Embase, and Web of
Science with no date restriction placed on the study. The databases selected were comprehensive and covered a broad range
of disciplines. The search included a combination of Medical Subject Heading (MeSH) terms and free text keywords relating
to dementia, caregiver, and web-based interventions. The search strategy of each database is shown in Supplementary
Table 1. Reference lists of relevant review articles were also searched to identify additional eligible studies.

Stage 3: Study Selection
To align with the study objectives, we included randomized controlled trials (RCTs), controlled clinical trials (CCTs),
pre-post studies, and mixed-methods studies in our review.

Inclusion criteria were: 1) studies published in English; 2) focused on family caregivers of older adults with
Alzheimer’s or related dementias; and 3) digital interventions delivered via internet-based modalities, either as single-
or multi-component programs.

Exclusion criteria included: 1) unpublished dissertations and literature without full texts; 2) review articles, theses, and
conference abstracts; 3) interventions without a clearly designed web-based program (eg, those relying only on web
counselling, video calls, VR, or Email communications); and 4) qualitative studies focusing only on conceptual discussions
or methodological issues without describing the implementation or evaluation of specific interventions were excluded.

During the screening process, studies that only described the design of an intervention were temporarily retained. We
then systematically searched all publications by the first and corresponding authors to identify papers reporting the
implementation or outcomes of the same intervention. When multiple papers reported the same intervention, we included
the most comprehensive one. For the finally included studies, we further checked whether the authors had published
articles outlining the theoretical framework of the intervention and extracted relevant information. If no such publications
were found, the intervention was considered as lacking an explicitly reported theoretical basis.

All retrieved studies were imported into EndNote X9 to remove duplicates. Two independent reviewers (J.W. and Z.
Z.) screened titles and abstracts based on eligibility criteria, including studies that met criteria or required further review.
Full texts of potentially eligible studies were reviewed for final inclusion, with discrepancies resolved through consulta-
tion with additional team members.

Stage 4: Charting the Data

Two authors developed and tested a data extraction form using Microsoft Excel. They independently extracted data from
the included studies, with the results compared for consistency and verified by a third reviewer. Discrepancies were
resolved through discussion among all three reviewers. Extracted data included the author, publication year, country,
study type, theoretical foundation, intervention content, implementation details, usage, and outcomes.
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Stage 5: Collating, Summarizing, and Reporting the Results
A descriptive analysis of the frequency and percentage of key characteristics was conducted. Two researchers indepen-
dently extracted study data into tables for accuracy, followed by the first author’s final synthesis and analysis to ensure

comprehensive and reliable results.

Results

A total of 41 studies met the inclusion criteria and were included in this review. 35 studies were identified through
database searches, and 6 additional studies were sourced from reference lists of relevant articles. The included studies are
summarized in Table 1. Figure 1 presents the process of article screening and eligibility.

Table | Summary of Key Characteristics of Included Publications

Author Year Country Study Type Caregiver Age
Atefi et al®* 2025 | Netherlands Mixed Methods 62.5£13.1
Kagwa et al*® 2025 Sweden Mixed Methods 69.4%11.9
Morgan et al®® 2025 UK Mixed Methods 64.2
Nguyen et al*’ 2025 Vietnam RCT 56.1+10.1
Thompson et al*® 2025 USA Mixed Methods 61.7£13.0
Yuan et al*’ 2025 China RCT 57.012.68
Windle et al* 2024 UK RCT 62.6£12.0
Dupont et al*' 2024 Belgium Mixed Methods 62.8+10.4
Atefi et al*? 2024 | Netherlands | Quasi-Experimental Study 62.5+13.1
McCrae et al* 2023 USA Mixed Methods N/A
Wei et al** 2023 Australia Quasi-Experimental Study N/A
Blackberry et al*® 2023 | Australia RCT N/A
Hong et al* 2023 USA Quasi-Experimental Study | 59.58%11.99
Rodriguez et al*’ 2023 USA RCT 62.513.7
Kwok et al*® 2023 USA Pilot Study 62.80£11.31
Daemen et al*’ 2022 | Netherlands Cross-sectional study N/A
Hepburn et al*® 2022 USA RCT 66+12.8
Teles et al'* 2022 Portugal RCT 49+12.1
Kozlov et al®' 2022 USA Quasi-Experimental Study 61.78+1.44
Han et al*? 2022 China Quasi-Experimental Study N/A
Zaslavsky et al*? 2022 USA Quasi-Experimental Study 65.88.3
Boutilier et al** 2022 USA Mixed Methods 60.319.8
Goodridge et al*® 2021 Canadian Quasi-experimental study 58+13.6
Su et al®® 2021 China Quasi-experimental study 47.3+7.1
Baruah et al’’ 2021 India RCT 74.62£11.39
(Continued)
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Table | (Continued).

Author Year Country Study Type Caregiver Age
Park et al*® 2020 | South Korea | Quasi-experimental study 54.50£3.71
Meichsner et al*’ 2019 Germany RCT 63+9.4
Sikder et al*® 2019 USA Pilot Study 66.52+8.61
Gustafson et al® 2019 USA RCT N/A
Williams et al®' 2019 USA RCT N/A
Kales et al®? 2018 USA RCT 65.5£11.8
Boots et al®? 2018 | Netherlands RCT 67.8£10.2
Duggleby et al®* 2018 | Canadian Mixed Methods 63.2£11.7
Duggleby et al®® 2018 | Canadian RCT 63.4£12.2
Nufez-Naveira et al*® 2016 N/A RCT N/A
Gaugler et al” 2016 USA Mixed Methods N/A
Cristancho-Lacroix et al®® | 2015 France RCT 64.2+10.3
Blom et al®’ 2015 | Netherlands RCT 61.54£11.93
Hattink et al”® 2015 | Netherlands RCT 52.93+11.43
Kajiyama et al”' 2013 USA RCT 55.22+11.31
Finkel et al”? 2007 USA RCT N/A

Abbreviations: RCT, Randomized Controlled Trial; N/A, Not Applicable.

Key Characteristics of the Included Literature
In total, 41 publications representing 37 unique web-based interventions were included in our review. The United States
had the highest number of studies (n=16; 39.0%), followed by the Netherlands (n=6; 14.6%). The included studies were
published between 2007 and 2025, with a notable increase in publications observed from 2022 onward. Overall, nearly
half of the studies employed a randomized controlled trial (RCT) design (n = 20, 48.8%), followed by mixed-methods
studies (n = 9, 22.0%) and Quasi-Experimental studies (n = 9, 22.0%). The mean age of caregivers varied across the
included studies, ranging from 47.3 to 74.6 years.

Table 1 provides a short overview of the included studies. The table in Supplementary Table 2 provides detailed

information on the study characteristics and outcomes.

RQI: Use of Implementation Theories, Models, and Frameworks
Out of the 41 intervention programs, only 12 (12/41; 29.3%) explicitly stated that development, implementation, and

evaluation were guided by an implementation framework. Among these, two programs*'-’?

applied the Medical Research
Council’s (MRC) framework for complex interventions, with one integrating a web-based decision support intervention
for planning development and evaluation.*' Three studies based intervention content development and effectiveness
analysis on the stress process model, social cognitive theory, and stress and coping theory.>”>%"° Additionally, frame-
works and theories such as the Ottawa Decision Support Framework (ODSF),®” Kale’s framework for the causes and
management of Behavioural and psychological symptoms of dementia (BPSD), Bandura’s self-efficacy theory,®* and
Meles’s transitions theory®® were also employed in the development and implementation of intervention content.
Despite other projects not explicitly mentioning any theories, models, or frameworks for developing or evaluating

programs, some implicit models could be identified. For example, the Data Integration and Computational Evidence
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(DICE™) approach® was used to provide more personalized programs. One internet-based intervention adapted from
a face-to-face program utilized a quality improvement framework®® to ensure the effectiveness of the intervention.

RQ2: Web-Based Interventions for Family Caregivers of Individuals with Dementia
Provided and Implemented

Content of Online Interventions

The content and implementation of online interventions were detailed in 34 intervention plans. Existing online
intervention platforms were primarily delivered through websites (n=33) or apps (n=8). Additionally, three studies
targeting Chinese participants utilized the WeChat platform. Most interventions (n=29) included more than one
component (eg, combining education with peer support), while a few (n=11) provided only educational materials.

The main components of the interventions included: a) providing Information and care skills guidance (n=35): This
covered knowledge about dementia, caregiving skills and intelligent guidance, and information on available resources. b)
peer support (n=17): Provided support information from other caregivers or platforms that facilitated interaction among
caregivers. c¢) contact with professionals (n=18): Enabled caregivers to directly contact professionals during the study or
provide contact information for professionals. d) decision support (n=16): Offered decision support through commu-
nication with experts or online platforms. e) psychological support (n=37): Divided into self-guided and professionally
guided support. Self-guided support involved caregivers completing relevant modules, while professionally guided
support entailed interactions with professionals. f) self-care guidance (n=37): Included stress coping techniques, respite
care, and other self-care advice. Figure 2 presents the frequency distribution of web-based intervention content.
Additionally, there was one online intervention that targeted sleep problems in dementia caregiving. Educational support
was provided in either a static or an interactive form. In the static form, information was most frequently provided
through website links or online information manuals (n = 15), whereas interactive formats mainly involved unstructured
conversations between caregivers and providers (n = 23) or personalized feedback (n = 3). Free conversations took place
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Frequency distribution of the content of web-based interventions
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Figure 2 Frequency distribution of the content of web-based interventions.

via website forums, message boards, or email, while personalized feedback was created after professional evaluation,
which required substantial time from both caregivers and professionals. The “We Care” study*® used a computer
algorithm to generate personalized intervention prescriptions.

Implementation of Interventions

In the randomized controlled trials (RCTs), intervention durations ranged from 4 to 24 weeks. Most studies (n = 8)
implemented a 12-week intervention, while a few had durations of 8 weeks (n = 3) or 24 weeks (n = 3). Data collection
was typically conducted at baseline and post-intervention, and only four studies included follow-up assessments
extending to 20, 24, or 32 weeks. Mixed methods studies generally adopted an 8-week intervention, with only one
incorporating long-term follow-up.

Two-thirds of the online interventions did not restrict caregivers’ access to the intervention content, allowing
participants to schedule their learning time. Only a few (n=5) required participants to complete the modules in sequence.
In other cases, the order of intervention content was determined by the provider. For example, in the intervention by
Meichsner.”® The content was arranged by therapists based on the participants’ initial goals and adjusted according to
weekly feedback (details of the intervention content and delivery mechanisms are reported in Supplementary Table 2).

Compliance Management

Of the 41 online interventions, the majority did not implement compliance management measures. Only 12 interventions
utilized automated reminders, sent weekly via Email or phone, to encourage participants to check or use the content.
Sikder® provided twice-daily reminders. Additionally, two studies employed passive reminders when researchers noticed
prolonged inactivity or incomplete modules.

Cost

Only one study addressed cost-effectiveness, mentioning that the Verily Connect model*’ had an average one-time start-
up cost of AUD 21,000. Other studies did not discuss cost-effectiveness.
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Attrition Rates

Twenty-nine studies reported attrition rates, defined as the difference between the number of participants at baseline and
the final study report, regardless of the studies’ own definitions of attrition or whether immediate post-intervention and/or
follow-up evaluations were included. Attrition rates in the included studies ranged from 3% to 69.4%, with a median of
26.7%. Regarding predictors of dropout, the results were inconsistent. Some studies could not identify any predictors,
while others found that lack of time, admission to nursing homes, or death were common reasons for participants’
withdrawal. Goodridge®® suggested that the frequent distribution of three-page questionnaires led to sample attrition
among caregivers. Boots®® found no baseline differences between completers and non-completers. Blom® noted that
caregivers living in the same household as the care recipient were more likely to complete the study.

RQ3: Web-Based Intervention Effects on Caregiver Outcomes

Regarding the measurement of indicators related to online intervention platforms (ie, usability, feasibility, acceptability,
and satisfaction), this review focused on the survey methods used to evaluate these indicators rather than on the
frequency of each. For these four indicators, researchers preferred using self-made scales, qualitative interviews, or
a combination of both. For instance, Dupont et al*' used the System Usability Scale (SUS) to investigate usability, while
qualitative interviews were used to examine feasibility and satisfaction. More than half of the publications (26/41, 63.4%)
reported caregiver user experience-related measures (eg, satisfaction and feasibility) regarding online interventions.
Overall, satisfaction studies were positive, with occasional suggestions for improvement, but caregivers generally felt
satisfied with the interventions, such as the ease of use of the website, the comprehensibility of the content, or the
intervention content itself.

Health and Social Outcomes

Burden (n=28; 68.3%) and depression (n=26; 63.4%) were the most frequently investigated outcomes. Other commonly
explored outcomes included stress (n = 14; 34.1%), anxiety (n = 13; 31.7%), quality of life (n = 6; 14.6%), and both self-
efficacy and social support (each n = 5; 12.2%). All studies used validated measurement tools. Complete study results are
shown in Supplementary Table 2. The following summarizes the main findings related to the three most investigated

outcomes: burden, depression, and stress.

Caregiver Burden

Among the 28 studies measuring burden, the majority (n=19) used the Zarit Burden Scale. The studies generally reported
no significant improvement in caregiver burden compared to the control group. However, most studies did report
a reduction in caregiver burden within the intervention group before and after the intervention. For example, in
Daemen’s RCT,* it was noted that although there was no significant difference between the groups, there was
a significant improvement in burden within the intervention group. One study reported no significant difference in
burden scores among the three groups over time, although the burden did decrease over time.

Depression

For the measurement of depressive symptoms, the Center for Epidemiologic Studies Depression Scale (CES-D) and the
Hospital Anxiety and Depression Scale (HADS-D) were commonly used assessment tools, with 15 studies (n=15/26)
employing these scales. However, there were no consistent conclusions on how the interventions affected depressive

5069 \while

symptoms. Some studies reported a significant reduction in depression scores compared to the control group,
others found no significant change in depressive symptoms between the groups, or the differences were not statistically

significant.

Stress
In the reviewed literature, the most used scale for stress measurement was the Perceived Stress Scale (PSS), used in 6
studies (n=6/11). In other studies, tools such as the NPI-Q, DASS-21, and salivary cortisol levels were used to measure
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stress. Like the previous outcomes, we observed that while there was a significant difference in the intervention group
before and after the intervention, there was no significant difference between the groups.

Discussion

In this scoping review, we identified 41 scientific publications on online interventions for family caregivers of individuals
with dementia, published between 2007 and 2025. Most interventions delivered education and psychological support via
online platforms, but only a minority were guided by implementation theories. Although caregivers generally reported
high satisfaction with these programs, the evidence regarding their effectiveness in reducing burden, depression, or stress
was mixed.

The Nature and Scope of the Literature

Our extensive study revealed a growing body of literature on dementia caregiving, particularly over the past decade, as
internet use has expanded. The United States and the Netherlands lead in publications, benefiting from supportive
policies, advanced healthcare systems, and technological resources. In contrast, low- and middle-income countries
(LMICs) face significant challenges, with dementia care costs accounting for 65% of total expenditures, compared to
40% in wealthier nations, due to weaker healthcare infrastructure and limited resources.”*”> Caregivers in LMICs are
therefore at greater risk and require targeted support. The WHO Global Strategy on Digital Health 2020-20257°
emphasizes the need for population-specific intervention designs, stakeholder engagement, training, feedback mechan-
isms, and awareness of tangible benefits. Future studies should focus on effectively implementing these strategies. The
inclusion of experimental studies, such as randomized controlled trials and mixed-methods studies, highlights the
inherent challenges of online interventions for older adults. Generating robust experimental evidence is essential to

address practical challenges and improve the effectiveness and applicability of these interventions.”’

Theories Used in the Studies

The findings of this study revealed that more than half of the online interventions lacked theoretical guidance. This
phenomenon was not unique to the dementia field. An evaluation of interventions for people with chronic neurological
diseases and their caregivers found that nearly 60% of the studies did not mention any theoretical framework. Our results
aligned with another review of family caregivers of individuals with dementia interventions, which found that only one-
third of the studies utilized theory to guide their interventions.”® The study suggested that theory-based interventions may

more effectively enhance the sustainability of interventions,**”

optimize intervention design, shorten development time,
identify conditions necessary for success, and improve the replicability and accumulation of knowledge.®® The ability of
theory to clearly define intervention components and mechanisms, enhance understandability, evaluability, and replic-
ability, promote systematic knowledge accumulation and dissemination, and provide clear causal logic to circumvent
common errors and inefficiencies can be credited for these outcomes.***' The theories identified in the included literature
could be categorized into two aspects: intervention strategies and the development of online intervention platforms. From
the perspective of intervention strategies, the stress and coping model was the most used theory. This was because
caregiving for people with dementia involved coping with various stressors, such as care dependency and neuropsychia-
tric symptoms.®* When faced with these stressors, individuals typically underwent primary and secondary appraisals to
determine whether their coping resources could meet the demands. Interventions guided by the stress and coping theory
were structured around the sequence of “appraisal-coping-reappraisal”, aiming to subtly guide caregivers in developing
problem-solving approaches. This structured method not only provided systematic coping strategies but also cultivated
caregivers’ ability to adapt their strategies flexibly in different situations, thereby enhancing their confidence and
effectiveness in managing caregiving challenges.”**> From the perspective of online intervention platform design,
most platforms were not strictly developed based on a specific theoretical framework. However, during the development
process, user-centered design and iterative development or the MRC framework for complex intervention development
and evaluation (MRC)** were often employed to ensure platform suitability and user satisfaction.®> Currently, there is
limited study on the theoretical design of intervention content and the development of online platforms. In the future,
focusing on the theoretical frameworks related to online interventions is warranted for further study.
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Online Interventions for Family Caregivers of Individuals with Dementia

The study revealed significant differences in the technological platforms used for online interventions across different
countries. For instance, studies conducted in the United States and Europe predominantly employs website links or
standalone apps, likely due to the continued prominence of Email as a primary communication tool in professional and
academic settings. Users in these regions were accustomed to receiving and accessing online intervention resources via
email.* In contrast, studies in China tend to favour WeChat mini programs, with WeChat being the most widely used
social platform, valued for its ease of use, low development costs, and high efficiency. These differences may be closely
related to cultural practices, the digital network environment, and the technological habits prevalent in each country.
Variations in intervention formats reflect distinct cultural preferences for online interaction and technology application,
indicating that cultural differences may substantially influence the design, dissemination, and acceptance of interventions.
The I-support initiative, launched by the World Health Organization to provide self-guided education and support for
informal family caregivers of individuals with dementia, has been adopted in countries such as Portugal,®’ Australia,*®
India,”’ the Netherlands,® and Switzerland”® to meet the linguistic and cultural requirements of each region. However,
addressing cultural discrepancies effectively remains a pressing challenge. Future research should explore the impact of
cultural sensitivity on the efficacy of interventions, alongside the challenges and strategies in designing cross-cultural
interventions. Overall, although the modes of online interventions are relatively uniform, the content of online interven-
tions in the field of support for family caregivers of individuals with dementia is quite diverse. It includes six aspects:
providing information and caregiving skills guidance, peer support, contact with professionals, decision support,
psychological support, and self-care guidance. Studies have found that multi-component interventions are more effective
than single-component ones.”’ The result of this study also aligns with the literature’s recommendations for multi-
component interventions. The majority (over 70%) of the interventions provide comprehensive support, such as
interaction with professionals and peer support, in addition to information and caregiving skills guidance. A minority
only provide caregiving information. This is a positive trend. However, caregivers seem to desire more personalized
information and skills guidance. Existing online interventions have rarely achieved this, or personalized customization
still requires human decision-making.”* > For example, Williams’s®' study required caregivers to upload videos, and
experts formulated intervention measures based on the videos. Kales®® used algorithms to provide personalized support to
caregivers but required them to spend time answering relevant questions. With the advent of advanced artificial
intelligence such as big data algorithms and ChatGPT, future studies can explore the feasibility of integrating these
technologies into online interventions to achieve personalized customization.

The advantages of online interventions lie in their flexibility and convenience,’® as they are not restricted by time
and space. Most studies did not limit caregivers’ access to content, aiming for caregivers to freely choose what to
learn. A few studies strictly followed a sequence of open modules, imitating the frequency of face-to-face treatment.
However, it is unclear whether these two intervention sequences affect outcomes. Given the association between
adherence and outcomes, it is necessary to develop and evaluate methods to improve intervention adherence.®’*® This
review and the literature suggest that frequent automatic reminders via Email or text messages are one method to
enhance adherence. Comparative studies on various strategies are needed to determine the most effective adherence
management techniques.

Attrition is a common issue in online intervention studies. One review pointed out that the average dropout rate for
online interventions is 35%, ranging from 2% to 83%,”” like the dropout rates reported in our review. Several studies
have attributed this to the lengthy and time-consuming nature of online course models.'*® However, in reviewing attrition
rates, we found differences in evaluation times among studies. Some studies assessed immediately after the intervention
ended, while others not only assessed immediately post-intervention but also conducted follow-up evaluations (eg, three
months later)."* This design variation could impact the reported attrition rates and intervention effects. Follow-up
evaluations might more accurately reflect the effectiveness and reliability of interventions,'®" but high attrition rates
could lead to an underestimation of the actual effects of the intervention.'”? Future studies could consider conducting
a systematic review of attrition rates in studies related to online interventions for dementia family caregivers, analysing

the impact of different evaluation time points and designs on attrition rates and intervention effects. Furthermore, it is
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essential to explore the possible reasons for attrition at different times, such as participant motivation and support
measures during follow-up, to provide effective strategies for reducing attrition.

The Impact of These Interventions on Caregivers

Our study indicates that caregivers generally feel satisfied with the interventions and benefit from the support
provided, suggesting that the design and content of existing online interventions align well with the actual needs of
caregivers. However, a minority of caregivers reported difficulties with website navigation due to unfamiliarity'* and
found the intervention content insufficiently in-depth,°® expressing a desire for more specific and personalized
caregiving advice. Regarding caregiver health outcomes, our results are consistent with those of related systematic
reviews on the topic.?”'°® The findings on the impact of online interventions on improving the health of family
caregivers of individuals with dementia are mixed. There is evidence suggesting that online interventions have
potential benefits in reducing depression and anxiety among caregivers,'®* but more study is needed to substantiate
these benefits compared to face-to-face interventions. The initial purpose of developing online interventions was to
expand the reach of these interventions, allowing more caregivers to access essential knowledge. Existing studies
primarily focus on the effectiveness of online interventions, but there is a lack of attention on how to enhance their
adoption and coverage.'® Future studies should explore how to provide more straightforward and user-friendly online
interventions and how to develop appropriate intervention plans based on the current state of mobile networks in
remote areas. Addressing these issues will help achieve the initial goal of online interventions, enabling more
caregivers to benefit.

Limitations

This scoping review has several limitations that should be acknowledged. First, the identification of the theoretical
foundation of each intervention was based on information available in published papers. Although we systematically
searched additional publications by the first and corresponding authors and traced intervention design papers, some
theoretical foundations described in unpublished sources (eg, project proposals or internal reports) might have been
missed. Second, only studies published in English were included, which may have excluded relevant evidence from non-
English publications. Third, while data charting was conducted rigorously and verified by multiple reviewers, the process
of categorizing intervention content and theoretical frameworks still involved a degree of subjective interpretation.
Finally, given the rapidly evolving nature of digital interventions, some recently developed or unpublished programs
might not have been captured despite the comprehensive search strategy.

Conclusions

This scoping review analyzes web-based interventions for caregivers of individuals with dementia, highlighting their
diverse components, such as information, psychological and peer support, and professional contact. While these
interventions offer flexibility and convenience, challenges like high attrition rates and inconsistent adherence remain.
The review emphasizes integrating theoretical frameworks to improve effectiveness and sustainability, along with
optimizing content for personalization and expanding access, particularly in low- and middle-income countries.
Standardizing validated outcome measures is crucial for assessing caregiver well-being and guiding the development
of effective, user-friendly digital support systems.
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