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Abstract

Background: Informal caregivers, often family members or friends, play a crucial role in supporting individuals with chronic
illnesses, disabilities, or age-related needs. However, the demands of caregiving can be overwhelming, leading to stress, burnout,
and negative impacts on caregivers’well-being. IT applications have emerged as potential solutions to support informal caregivers,
but their design and evaluation often lack a comprehensive understanding of caregivers’ needs and preferences. By understanding
caregivers’ perspectives on these issues, this review aimed to inform the development of more effective and user-centered IT
solutions that truly support caregivers’ needs.

Objective: The purpose of this study was to conduct a scoping review to outline design recommendations for IT applications
gathered from informal caregivers. In addition, this study presents evaluations of the use of IT applications by informal caregivers.

Methods: A five-step scoping review methodology was used to map relevant literature in the following manner: (1) research
question identification, (2) relevant study identification, (3) selection of pertinent studies for review, (4) data charting from the
selected literature, and (5) summarization and reporting of results. A structured search was conducted across the PubMed, Scopus,
IEEE Xplore Digital Library, Web of Science, and ACM Digital Library databases. In addition, reference list hand searches and
keyword searches in Google Scholar were undertaken. The inclusion criteria comprised research articles (journal and conference)
focusing on IT applications tailored for informal caregivers, primarily qualitative studies. Two reviewers independently identified
articles for review and extracted the data. Conflicts were resolved through discussion, with a third reviewer consulted if consensus
could not be attained. Thematic analysis was used to analyze the data.

Results: A total of 82 articles were selected for the scoping review—44 (54%) related to design and 39 (48%) related to evaluation
of IT applications. Six overarching themes emerged related to designing IT applications: information access, support systems,
streamlining care-related tasks, fostering informal caregivers’ well-being, communication with formal health care professionals,
and task support. Furthermore, 3 broad themes emerged related to the evaluation of IT applications for informal caregivers:
facilitators of using IT applications, barriers to using IT applications, and suggestions for improving IT applications for informal
caregivers.

Conclusions: To our knowledge, this is the first study to map the literature on the design and evaluation of IT applications for
informal caregivers. This scoping review outlines current practices and recommendations for designing and evaluating the use
of IT applications for informal caregivers. It identifies 6 key design themes and 3 evaluation themes, offering valuable insights
for future development in this field. These findings provide a road map for enhancing user-centric IT solutions in informal
caregiver support technologies.
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Introduction

Background
The demand for informal caregiving is increasing due to reduced
hospital and nursing home resources, an aging population, and
rising disability rates [1]. Informal caregivers, hereafter referred
to as caregivers, are friends or family members who offer care
to individuals dealing with illness or disability [1,2]. Informal
caregivers provide their relatives with essential care, including
practical support and nursing care, saving society considerable
expenses [3,4]. The motivations for providing informal care are
often rooted in personal and relational factors, such as
reciprocity, affection, and family values [5]. However, this role
can significantly impact their employment, health, and family
life [6]. Caregivers often lack information and support and have
unmet needs for respite, financial assistance, and recognition
[7,8]. Despite these challenges, informal caregivers are often
the only option for care when formal services are not available
[9]. However, many informal caregivers do not receive adequate
support or assistance [10].

Some informal caregivers report positive experiences from their
caregiving journey, including personal accomplishment,
strengthened relationships, and personal growth [11,12]. These
positive aspects are influenced by factors such as good medical
counseling, family and friends’ support, and effective
cognitive-emotional regulation [11,12]. However, they also face
challenges, such as emotional and social aspects, loneliness,
and caregiving burdens [11,13,14]. The intensity of caregiving
and the presence of other responsibilities can impact their
happiness [15]. Moreover, female caregivers in particular often
provide more intensive and complex care, leading to poor
emotional health [16]. Despite these challenges, informal
caregivers can experience personal growth and resilience, which
may help them sustain their support over time [14]. However,
there is a care gap that means that the need for informal
caregivers is rapidly increasing but the pool of potential informal
caregivers is shrinking [17]. The existence of this care gap
highlights the need to explore IT applications to support
caregivers.

IT Applications for Informal Caregivers
IT applications for informal caregivers are designed to provide
support, resources, and assistance to individuals caring for
family members or friends with chronic illnesses, disabilities,
or aging-related issues. These applications can range from
mobile apps to web-based platforms and aim to streamline the
process of building an informal care team, provide educational
information, help remember physicians’ appointments, and
coordinate care among all involved parties [18]. IT applications
are beneficial for informal caregivers in various ways. They can

provide access to information and support, reduce social
isolation, and improve caregivers’ and care recipients’ quality
of life [18-20]. Various IT applications have been developed to
support informal caregivers’ caregiving activities. These
applications include mobile apps that provide information,
resources, and solutions to common problems [19] and
web-based platforms that offer knowledge about caring and
facilitate the formation of support networks [21]. Smartphone
apps have also been designed to deliver personalized health
information to caregivers of patients with chronic illnesses [22].
However, deploying these solutions is not without challenges,
including technology-related, organizational, socioeconomic,
and ethical issues [23]. Information, comprehension, motivation,
time available, perceived burden, and perceived informal
caregiving competency have been identified as factors
influencing technology adoption and use by informal caregivers
[24]. Hence, it is recommended that designers involve informal
caregivers in the design process, build their digital skills, and
raise awareness of the potential benefits of IT solutions [23].
Despite these challenges, the potential of IT applications to
support informal caregivers is notable, and further research is
needed to explore their design and use on a broader scale
[22,25]. There is a need to consolidate existing knowledge on
design recommendations for IT applications for caregivers. This
would offer designers a valuable starting point when developing
new solutions, serving as a comprehensive resource. In addition,
it would provide an overview of current evaluations of IT
applications for informal caregivers, helping designers
understand which features are valued and which are less
effective from the caregivers’ perspective.

There are some reviews in the field of IT applications for
informal caregivers in the recent literature. Hassan [23]
identified challenges in deploying information and
communications technology solutions, including technological,
organizational, socioeconomic, and ethical issues. Sala-González
et al [19] found that mobile apps for caregivers often address
their needs but the evidence of their effectiveness is
limited. Furthermore, Romero-Mas et al [26] highlighted the
potential of virtual communities of practice in supporting
informal caregivers. Krick et al [27] emphasized the need for
high-quality evaluations of digital technologies for caregivers.
Hence, a review of current practices in designing and evaluating
the use of IT applications for informal caregivers is crucial due
to the increasing role of informal caregivers in health care and
the potential of IT applications to support them [18]. Table 1
provides an overview of recent review studies in this area.
Through our scoping review, we contribute to the existing
literature on IT applications for informal caregivers by
identifying and summarizing knowledge about design
recommendations and evaluation of the use of IT applications
to support informal caregivers.
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Table 1. Overview of recent review studies.

Articles reviewed, NReview study aimsStudy, year

31Identify challenges in deploying ICTa solutions, including technological, organizational,
socioeconomic, and ethical issues

Hassan [23], 2020

11Evaluate current mobile apps for informal caregivers and assess whether they were developed
considering the needs of caregiver users

Sala-González et al [19], 2021

46Highlight the potential of virtual communities of practice in supporting informal caregiversRomero-Mas et al [26], 2020

715Review digital technologies in both informal and formal care settings focusing on their AEEbKrick et al [27], 2019

26Identify the opportunities that ICT offers to health services, specifically for patients with
dementia and their families

Martínez-Alcalá et al [28],
2016

15Understand the effectiveness of networked ICT interventions in supporting carers of people
with dementia

Powell et al [29], 2008

36Investigate the nature and extent of native smartphone apps for informal caregivers of patients
with chronic illnesses

Guessi Margarido et al [22],
2022

11Conducted a systematic review of novel technology as a platform for interventions for
caregivers and individuals with severe mental illnesses

Meyer et al [30], 2018

aICT: information and communications technology.
bAEE: acceptance, effectiveness, and efficiency.

Objectives
The purpose of this study was to conduct a scoping review of
current practices and recommendations for designing and
evaluating the use of IT applications by informal caregivers.
Design recommendations for IT applications are best practices
and guidelines that designers can use to create user-friendly,
efficient, and effective applications. For instance, a design
recommendation could involve providing support groups to
informal caregivers, ensuring that the application can provide
an online forum or space for caregivers to share their
experiences and have a sense of community.

We also provide a summary of evaluations of the use of IT
applications for informal caregivers. Although many applications
for caregivers are designed based on identified needs through
interviews and focus groups, the existing literature on this topic
has not been compiled comprehensively. The research questions
(RQs) that this scoping review addressed were as follows:

1. What are the design recommendations for developing IT
applications for informal caregivers? (RQ 1)

2. How is the use of IT applications evaluated by informal
caregivers? (RQ 2)

Methods

Overview
The methodological framework by Arksey and O’Malley [31]
for scoping reviews was followed for this review. The
framework outlines the following five stages: (1) identification
of the RQ; (2) identification of relevant studies; (3) selection
of relevant studies; (4) charting the data from the selected
literature; and (5) collating, summarizing, and reporting the
results. Reporting follows the guidelines defined by the
PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews;
Multimedia Appendix 1) [32] checklist. Full details of the

methods can be found in our published protocol [18]. There
were minor updates from the protocol. The second author
conducted the full-text review for a portion of the study. The
published protocol originally reported the number of articles
from the initial database searches in 2021. However, a
subsequent database review was conducted in 2023 along with
manual searches. These updated numbers are now reflected in
the flowchart.

Selection Criteria
The literature search was carried out with the support of health
psychology information specialists from the University of
Twente, and we also had consultations with university librarians
at Uppsala University. The selection criteria were defined based
on the population, intervention, comparator, outcome, and study
design (PICOS) approach [33].

Informal adult caregivers, typically family members, partners,
or friends aged >18 years, provide unpaid care for individuals
with long-term illnesses or disabilities. This review included
studies focusing on informal caregivers and excluded those
focused on care recipients, formal caregivers, or health care
professionals. The interventions considered were IT applications
aimed at informal caregivers, ranging from mobile apps to web
platforms providing assistance, resources, and support. Studies
on applications targeting both care recipients and informal
caregivers were included if the caregivers’ role was substantial.
IT applications designed for care recipients but influenced by
informal caregivers’ opinions were excluded.

As this review did not compare studies with other treatments,
a comparator was not applicable. The included studies focused
on designing or evaluating IT applications for caregivers or
both. Design-related papers covered caregivers’ needs and
preferences for web-based applications or interventions, whereas
evaluation papers addressed usability, evaluation, assessment,
feasibility, and user experience. All study designs were eligible
except descriptive or quantitative studies on system adoption
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based on theoretical models. Studies on IT applications targeting
patients, even if developed with input from caregivers, patients,
and health care professionals, were also excluded.

During the screening, the reviewers used the following inclusion
and exclusion criteria. The inclusion criteria were (1) conference
articles, journal articles, and early-access articles; (2) studies
on usability tests of IT applications or platforms; (3) studies
describing user needs or requirements for IT applications for
informal caregiving; (4) studies that described the evaluation
of IT applications focusing on what works or what is preferred,
along with user experience; (5) studies describing the
development process of IT applications for informal caregiving;
and (6) studies on IT applications to train informal caregivers
in their caregiving activities. The exclusion criteria were (1)
review articles, editorial and opinion papers, news articles,
books and book chapters, theses, and clinical case papers; (2)
descriptive or quantitative studies assessing the adoption of a
system or criteria for adoption based on a theoretical model;

(3) studies focused on care recipients and formal caregivers;
and (4) studies on IT applications targeted at patients but
developed based on interviews with patients and informal
caregivers along with health care professionals.

Search Strategy
Electronic database searches were conducted in PubMed, the
IEEE Xplore and ACM digital libraries, Scopus, and Web of
Science on metadata such as titles, abstracts, and keywords.

The literature search strategy was constructed based on terms
related to the following PICOS criteria: (1) informal caregivers
(eg, caregiver, spouse, and partner), (2) IT applications (eg,
internet, app, or eHealth), and (3) design and evaluation (eg,
design, evaluation, needs, usability, or experience). Librarians
were consulted when constructing the search string. Textbox 1
provides an overview of the different groups of keywords. There
were no date restrictions. Complete search strategy is available
in Multimedia Appendix 2.

Textbox 1. Keywords for the search string.

Group 1: informal caregivers

“Home nursing” OR “informal care*” OR “family care*”

Group 2: IT solutions

“Mobile application*” OR “ICT solution*” OR “ICT” OR eHealth OR “e-coaching system*” OR “*coaching system*” OR “digital solution*” OR
“IT solution*” OR “internet-based interventions*” OR telehealth*

Group 3: design or evaluation

Design OR evaluation OR effectiveness OR usability OR requirements OR needs OR perspective OR “user experience*”

The secondary search strategy included conducting forward and
backward citation screening for all included studies. In addition,
we conducted manual searches in Google Scholar using
keywords. The Google Scholar search was conducted using the
keyword field in Publish or Perish (version 8.9.4538) [34].
Multiple combinations using keywords from each search group
were used for the Google Scholar search on metadata, and 4
combinations yielded the most relevant results. Each of the
following search strings was searched separately, and 100 hits
were collected from each search: (1) family carer design OR
evaluation “internet intervention,” (2) family carer design OR
evaluation ICT, (3) family carer design OR evaluation “digital
intervention,” and (4) family carer design OR evaluation
application.

Study Selection
The initial review process (as seen in the protocol [18]) was
carried out in November 2021. Search results were first
deduplicated [35] and stored using EndNote X9 (Clarivate
Analytics) [36]. A total of 428 deduplicated records were
imported into Rayyan (Rayyan Systems Inc) [37], where title
and abstract screening was carried out by 1 reviewer (SP).
Full-text screening of the initial results was conducted
independently by 2 reviewers (SP and AA) using the established
criteria. Conflicts during the screening process were resolved
through discussion, and a third reviewer (ÅC) was consulted
as needed. Records retrieved from an updated search for papers
published between October 2021 and November 2023 (537
deduplicated records) were screened by 1 reviewer (SP).

Secondary searches were conducted by a librarian. For these
records, title and abstract screening and full-text review were
conducted by 1 reviewer (SP). Abstracts, editorial and opinion
papers, news articles, books and book chapters, theses, and
clinical case papers were excluded as these sources lacked rigor.
Reviews and protocols were not included; however, published
results of relevant protocols were sought. In addition,
unpublished results of relevant protocols were sought from the
authors if published results were not yet available.

Data Extraction
Details from the included records, such as authors, publication
year, study purpose, study location, study design, and condition
cared for, were extracted by the first reviewer (SP) using a
Microsoft Excel spreadsheet (version 2021; Microsoft Corp)
and confirmed to be accurate and complete by the second
reviewer (AA). Each record was classified as either a design or
evaluation study. The articles were imported into the NVivo
software (version 12; Lumivero). A table with a summary of
the included articles can be found in Multimedia Appendix 3
[8,38-118].

Data Analysis
This study used the NVivo software (version 12) to gather and
systematically structure study data. Full-text articles were
imported as PDF files into NVivo for data extraction, analysis,
and coding. Analysis followed an iterative method involving
combining, categorizing, summarizing, and comparing
information across studies. Relevant data were identified and
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categorized under broader emergent themes related to each RQ.
As Braun and Clarke [119] outlined, inductive thematic analysis
was applied to analyze texts from the included studies.
Identifiable design recommendations and perceptions of
evaluations of the use of IT applications by informal caregivers
were extracted from analyzing the included articles, forming
overarching themes. Any design recommendations and
evaluations of use not fitting into established themes were
iteratively added as new themes [120,121]. Two reviewers (SP
and AA) conducted the formal thematic analysis of the included
articles involving coding and identifying themes. Afterward,
they met to discuss their findings, and through this discussion,
finalized the themes. As their initial themes were largely aligned,
the discussion helped solidify the results, ensuring the
trustworthiness and validity of the findings. An expert reviewer
(ÅC) with extensive experience in this area performed a final
review of the codes and themes. The expert also reviewed the
list of included articles to ensure that no significant studies were
overlooked.

Results

Overview
The database searches yielded 1424 records (Figure 1). After
duplicate records were removed (459/1424, 32.23%), titles and
abstracts (965/1424, 67.77%) were screened before full texts
(203/965, 21%) were retrieved for eligibility screening. A total
of 29 of the included reports were identified using secondary
search strategies, namely, reference tracking (n=20, 69%) and
manual keyword searches in Google Scholar (n=9, 31%). In
total, 82 reports were included in the study.

First, results for designing IT applications, which addresses the
first RQ, are presented. Of the 82 included articles, this study
reviewed 44 (54%) with design recommendations for IT
applications supporting informal caregivers. A total of 6 main
themes emerged: optimizing information access, support systems
for informal caregivers, streamlining care-related tasks for
informal caregivers, fostering informal caregivers’ well-being,
communication with formal health care professionals, and task
support. Most of the included studies on design used qualitative
methods, including interviews (20/44, 45%) and focus groups
(10/44, 23%) with caregivers, whereas some also used mixed
methods (5/44, 11%). Some of the included design studies
(14/44, 32%) were focused on dementia caregivers, but we also
found a mix of informal caregivers for cancer (5/44, 11%), older
adults (8/44, 18%), and children with medical complexities
(4/44, 9%).

Thereafter, the findings of evaluations of use of IT applications,
which addresses the second RQ, are presented. The analysis of
48% (39/82) of the studies revealed 3 main themes: facilitators
of using IT applications, barriers to using IT applications, and
suggestions to improve IT applications. All studies indicated
that IT applications had a positive reception among informal
caregivers. Most evaluations (28/39, 72%) were conducted
through qualitative interviews, with some using mixed methods
(11/39, 28%). Qualitative approaches provided detailed insights
into caregivers’ needs, whereas some medical studies (4/39,
10%) used randomized controlled trials to assess the impact of
IT applications on caregivers and patients. Although many
studies (18/39, 46%) focused on mental impairments, there was
a research gap concerning caregivers managing physical
diseases, highlighting an area for future study.
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Figure 1. Study selection flow diagram.

Design Recommendations for IT Applications

Overview
In this section, we present 6 themes and several subthemes of
design recommendations for IT applications for informal

caregivers. A summary of all the themes and their corresponding
subthemes is presented in Table 2. Figure 2 illustrates the
number of articles in each theme and subtheme in the form of
a bubble chart.
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Table 2. Summary of themes and subthemes for the design recommendations for IT applications with references.

ReferencesTheme and subtheme

Optimizing information access and utility

Premanandan et al [8], Rathnayake et al [38], Dickman Portz et al [42], Heynsbergh et al [45],
Tixier and Lewkowicz [49], McHugh et al [53], Ahmad et al [57], Premanandan et al [58],
Ciuffreda et al [60], Haji Mukhti et al [62], Fan et al [63], Egan et al [64], Köhle et al [68],
Masterson-Algar et al [70], Moreno-Cámara et al [71], Sepehri et al [72], Siddiqui et al [74],
Williamson et al [76], and Liverpool and Edbrooke-Childs [77]

Access to information and resources

Nurgalieva et al [43], Hwang et al [54], Moberg et al [56], Premanandan et al [58], Egan et al
[64], and Ducharme et al [79]

Personalized information delivery

Ahmad et al [57], Molinari-Ulate et al [59], Masterson-Algar et al [70], and Shreve et al [73]Content format and accessibility

Molinari-Ulate et al [59], Masterson-Algar et al [70], and Xu et al [78]Clear language

Support systems

Rathnayake et al [38], Lobão et al [40], Leslie et al [41], Dickman Portz et al [42], Heynsbergh
et al [45], Allemann et al [47], Tixier and Lewkowicz [49], Bosch and Kanis [51], Meiland et al
[52], McHugh et al [53], Renyi et al [55], Ahmad et al [57], Premanandan et al [58], Molinari-
Ulate et al [59], Fan et al [63], Hashemi et al [67], Köhle et al [68], Moreno-Cámara et al [71],
Shreve et al [73], Siddiqui et al [74], Vaughan et al [75], and Xu et al [78]

Facilitating community and peer support

Nurgalieva et al [43], Heynsbergh et al [45], McHugh et al [53], Renyi et al [55], and Egan et al
[64]

Access to support networks

Premanandan et al [8], McHugh et al [53], Ahmad et al [57], Premanandan et al [58], and Giroux
et al [65]

Providing reassurance through testimonials

Rathnayake et al [38], Macaden et al [39], Lobão et al [40], Chaar et al [46], Meiland et al [52],
Premanandan et al [58], Ciuffreda et al [60], Gris et al [61], Haji Mukhti et al [62], Egan et al
[64], Gutierrez and Ochoa [66], Sepehri et al [72], Williamson et al [76], Liverpool and Edbrooke-
Childs [77], and Xu et al [78]

Streamlining care-related tasks

Fostering caregivers’ well-being

Lederman et al [44], Heynsbergh et al [45], Chaar et al [46], Bosch and Kanis [51], Ahmad et al
[57], Fan et al [63], Hashemi et al [67], Moreno-Cámara et al [71], Sepehri et al [72], Shreve et
al [73], Xu et al [78], and Ducharme et al [79]

Emotional and psychological support

Rathnayake et al [38], Lederman et al [44], Heynsbergh et al [45], Chaar et al [46], McNaney et
al [48], Fan et al [63], Hashemi et al [67], Moreno-Cámara et al [71], Sepehri et al [72], Shreve
et al [73], Xu et al [78], and Ducharme et al [79]

Physical health and lifestyle management

Communication with formal health care professionals

Heynsbergh et al [45], Allemann et al [47], Schorch et al [50], Premanandan et al [58], Molinari-
Ulate et al [59], Fan et al [63], and Giroux et al [65]

Information exchange and resource access

Premanandan et al [58], Moreno-Cámara et al [71], Shreve et al [73], and Ducharme et al [79]Formal support and service coordination

Premanandan et al [8], Meiland et al [52], Moberg et al [56], Molinari, Ulate et al [59], Fan et
al [63], Egan et al [64], Gutierrez and Ochoa [66], and Masterson-Algar et al [70]

Task support
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Figure 2. Bubble chart illustrating the number of articles in each theme and subtheme for the design recommendations for IT applications.

Theme 1: Optimizing Information Access

Overview

This theme includes design recommendations with regard to
providing information access to informal caregivers to help
them in their caregiving role. A total of 59% (26/44) of the
articles reviewed were classified under this theme, and most
(19/44, 43%) referred to information access for informal
caregivers. This includes education and training opportunities
tailored to informal caregivers’ needs, facilitating access to
diverse resources and services, delivering personalized
information, ensuring enhanced content formats and
accessibility, and emphasizing clear language and clarity in
communication.

Access to Information and Resources

In the literature reviewed, IT applications provided access to
training opportunities to assist informal caregivers in developing
their skills for effective caregiving [38,71]. Tailored resources,
such as educational materials, classes, and programs were
integrated to offer practical support and guidance [63,64]. Some
applications also included provisions to facilitate advanced care
planning as a crucial element in caregivers’ routines [42]. In
addition, these applications facilitated access to peer-reviewed
research, recognizing the importance of evidence-based insights
and strategies for caregivers [63,64]. IT applications for informal
caregivers had quick access to relevant links and references
[45,53,62,68,70,72,74]. They facilitated the establishment of a
common knowledge base among caregivers, fostering a shared
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understanding and effective care strategies [49,60]. In addition,
these applications offered guidance on accessing formal services
such as professional caregivers or housekeeping [63],
acknowledging the importance of aiding informal caregivers in
navigating available resources. Some IT applications also
reported providing access to medical health records [76], which
is important for informal caregivers in delivering comprehensive
care. A few of these applications also had tailored web-based
resources [53,62,72,77] specifically aimed at informal
caregivers. These web-based resources may include materials
such as information articles, guides, tutorials, or forums that
provide information, tips, and assistance relevant to the needs
and challenges faced by informal caregivers.

Personalized Information Delivery

IT applications also prioritized delivering tailored information
specific to caregivers’ unique situations [43,64]. Customizing
information for caregivers consistently assisted them in their
daily caregiving responsibilities [54]. In addition, these
applications featured relevant personalized information
addressing caregivers’ individual needs and challenges
[43,56,64,79]. This tailored approach regarding IT applications
emphasizes that caregivers prefer personalized over generic
information. For instance, caregivers can benefit from
personalized information based on the condition that they
provide care for, their relationship with the relative, the stage
of caregiving, location, and more. Furthermore, the emphasis
on personalized information within these applications is
indicative of the diverse and ever-changing nature of caregiving
responsibilities. This is because the type of information and
support may change based on the progression of the condition
for which care is provided.

Content Format and Accessibility

Various articles reviewed (4/44, 9%) discussed IT applications
that emphasized delivering content to informal caregivers in
varied formats, including video, audio, images, and snippets
[59]. In addition, content in short text format was particularly
valuable for informal caregivers as they preferred short and
easily understandable information [70]. Moreover, the studies
stressed the importance of illustrations and appropriate visuals
[70] in aiding comprehension and engagement among informal
caregivers. The dynamic information needs of informal
caregivers require diverse content formats to accommodate their
evolving requirements, ensuring accessibility and relevance to
their caregiving tasks [73].

Clear Language

Numerous studies (3/44, 7%) stressed the importance of using
good, easy, and appropriate language in content targeted at
informal caregivers [59,70]. Simplicity and clarity are key,
along with the need to avoid jargon that might hinder effective
comprehension of information by caregivers [59,70].
Furthermore, the studies also indicated that a few applications
focused on debunking illness myths [78], which is important
for shaping caregivers’ understanding. In addition, caregivers
actively sought knowledge and a comprehensive history of the
illnesses they provide care for [78].

Theme 2: Support Systems for Informal Caregivers
This theme presents recommendations that pertain to providing
support structures for informal caregivers in the form of online
forums, peer support, and social support. It also includes the
provision of testimonials.

Facilitating Community and Peer Support

The functionalities required by caregivers from IT applications
to facilitate community and peer support involved a diverse set
of tools aimed at fostering connections and shared experiences
among informal caregivers. In the 59% (26/44) of reviewed
articles that were classified under this theme, these
functionalities prioritized creating a sense of community and
shared experiences [57,58], allowing caregivers to relate to and
connect with others in similar situations. Peer support is crucial,
enabling caregivers to gain insights and emotional reinforcement
from their peers [41,42,53,58].

Moreover, the granularity of the information exchanged should
also be considered, allowing caregivers to exchange
comprehensive experiences and connect with peers [49].
Enabling the sharing of experiences among caregivers becomes
vital for building social ties [38,40,47,55,68,74] and solidarity
within the caregiving network [51-53]. Feedback from peer
groups becomes an invaluable resource, providing diverse
perspectives and guidance to caregivers facing similar challenges
[59,63,67,71,73,75,78].

Engagement in dedicated caregiver groups [75] and the
provision of virtual meeting spaces [57,75] were important
functionalities, offering platforms for interactions and support
irrespective of geographical limitations. This engagement could
be in terms of reading other caregivers’ experiences, asking
questions, answering questions, venting their frustrations, or
just speaking with other caregivers in similar situations. In
addition, facilitating face-to-face group engagements [45] and
providing access to online forums [57,58] such as Facebook
groups satisfies varying preferences, allowing caregivers to seek
and extend support.

Access to Support Networks

Improving access to support networks is crucial for the
well-being of informal caregivers.

The capability to reach or access a care network is essential as
it allows caregivers to connect with relevant support systems
[43,53]. Finding peers and gaining access to social contacts of
fellow caregivers enable the expansion of one’s support network,
fostering connections and shared experiences [45].

The inclusion of a Pinboard feature serves as a valuable
resource, allowing caregivers to gather and share pertinent
information and resources [55]. Access to social media and
messaging platforms becomes crucial, providing channels for
communication and information exchange among caregivers
[64]. In addition, having access to an interaction book [72] offers
a centralized space for storing and sharing essential
caregiving-related information.
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Providing Reassurance Through Testimonials

This recommendation of providing reassurance through
testimonials is crucial as it serves as a means to offer confidence
and affirmation to caregivers in their caregiving journey. IT
applications provide caregivers with reassurance, instilling a
sense of trust and confidence [53]. In addition, providing a space
for caregivers to incorporate useful testimonials regarding
caregiving experiences becomes essential as it can offer insights
and real-life experiences to guide fellow caregivers regarding
available support services or useful tips [65].

Theme 3: Streamlining Care-Related Tasks for Informal
Caregivers
This theme emphasizes design recommendations specifically
to assist with caregiving tasks. It includes features for
monitoring medication, tracking the care recipient’s condition,
and streamlining care coordination. A total of 34% (15/44) of
the articles reviewed were classified under this theme. In
addition, these designs include comprehensive support for daily
tasks, offering tailored assistance that caters to the unique needs
of caregivers and care recipients.

Some IT applications had a provision for caregivers to record
and document caregiver problems [38]. This feature can
facilitate effective communication between caregivers and health
care professionals, ensuring that the needs and concerns of the
caregivers are adequately addressed. Effective illness
management is a critical caregiving task, with IT applications
offering features that assist caregivers in handling the health
needs of their care recipients [38]. This may include tools for
tracking symptoms, medication management, and accessing
relevant health information. Continuously monitoring and
tracking health parameters becomes integral for assessing
progress and adjusting interventions as needed, ensuring the
best health outcomes for the person under care [39,52,58,60,78].
Many applications also provided support for daily activities and
access to services and facilities that can aid caregivers in their
responsibilities [38]. This may encompass scheduling assistance,
access to community resources, and information about support
services available to caregivers and care recipients.
Incorporating information and resources related to using care
equipment was another useful application feature [38]. This
may involve guidance on selecting and using appropriate care
equipment and information on where to access such equipment.
Some applications also supported caregivers in effectively
managing the care of their patients, providing tools for
organizing and coordinating care tasks [40]. This may include
features for care coordination, communication with health care
providers, and managing appointments and treatments. Features
related to appointment management, treatment tracking, and
medication management were essential in IT applications for
informal caregivers [40]. These features can help caregivers
stay organized and ensure that care recipients receive medical
attention and treatments. Some applications also supported
caregivers in learning and adapting to new caregiving routines
[46]. This may involve providing educational resources, tips
for managing changing care needs, and guidance on adapting
to evolving caregiving responsibilities. Incorporating features
that provide support in emergencies was important for

applications for informal caregivers [52]. This may include
emergency contact information, guidance on handling
emergencies, and access to emergency resources. Many
applications also included provisions for managing various care
activities, including household tasks, personal hygiene, mobility
support, medical care, and care coordination [61]. These features
can help caregivers effectively organize and manage their
caregiving responsibilities. Some caregivers were involved in
physiotherapy activities for themselves and their care recipients,
and hence, those applications included resources and guidance
on technical skills related to physiotherapy [62]. This may
include instructional materials, exercise demonstrations, and
information on physiotherapy techniques. Incorporating
evidence-based activity plans can be beneficial for caregivers,
and the IT applications also provided access to such resources
[64]. This may involve evidence-based caregiving strategies,
activity recommendations, and guidelines for promoting the
well-being of caregivers and care recipients. IT applications
also need to include features that allow caregivers to track the
evolution of their roles and access contextual information and
services accordingly [66]. This may involve documenting
changes in caregiving responsibilities, accessing relevant support
based on evolving needs, and staying informed about available
resources. A caregiving timeline dashboard can be a valuable
feature in applications, providing caregivers with a visual
representation of caregiving activities and milestones [72,77].
This feature can help caregivers track and manage their
caregiving responsibilities effectively. Incorporating features
for tracking medications was essential in applications for
informal caregivers [76]. This may involve medication
schedules, medication administration reminders, and medication
use tracking. IT applications should assist caregivers with
comprehensive knowledge on medication use and potential side
effects [78]. This may include medication information, dosage
guidelines, and information on potential adverse reactions. In
addition, incorporating resources and information on symptom
management was also [78]. This may involve guidance on
recognizing and managing symptoms, accessing relevant health
care information, and seeking appropriate support.

Theme 4: Fostering Informal Caregivers’ Well-Being

Overview

This theme presents design recommendations that can assist in
fostering informal caregivers’ well-being through IT
applications, and 32% (14/44) of the articles reviewed were
classified under this theme. There were 2 subthemes, namely,
emotional and psychological support and physical health and
lifestyle management. This theme presents various
recommendations, which include physical, mental, emotional,
and social support to ensure that caregivers receive
comprehensive assistance and are better equipped to navigate
the challenges of caregiving while ensuring their well-being.

Emotional and Psychological Support

Emotional and psychological support is essential for caregivers,
which includes various well-being features. Focusing on
assisting in enhancing informal caregivers’well-being is crucial,
acknowledging their important role [51,57,67]. It is imperative
that caregivers feel empowered and have autonomy to enable
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them to navigate challenges independently and feel effective in
their roles [44]. Accessing support opportunities and
incorporating mindfulness and counseling was another feature
provided in applications to help caregivers manage stress and
emotional complexities [45]. The stress of caregiving requires
strategies that balance the needs of both the caregiver and the
care recipient [46,79]. In addition, some IT applications offered
features like positive activity interaction, pleasant activity
scheduling, gratitude journaling, and a “positive piggy bank,”
all of which can help promote well-being [46]. Encouraging a
positive, solution-oriented approach fosters resilience, enabling
adaptive coping mechanisms when faced with challenges
[51,57]. Using tools such as a life journal becomes beneficial
for reflection and self-awareness, aiding in emotional processing
and personal growth [72]. Moreover, accessing emotional
support through interactive IT applications ensures easy
accessibility and engagement, creating a supportive environment
[71,73,78]. Encouraging self-care practices acknowledges the
importance of caregivers prioritizing their well-being [71]. In
addition, integrating mental health support becomes crucial,
recognizing and addressing the psychological aspects of
caregiving stress [63].

Physical Health and Lifestyle Management

Physical health and lifestyle management include various
components essential for caregivers’ and care recipients’
well-being. Incorporating entertainment such as music into IT
applications becomes a creative way to boost engagement and
enjoyment, contributing to caregivers’ physical and emotional
wellness [38,48,73]. Sharing medical and well-being data
becomes crucial for transparency and collaboration between
caregivers and care recipients, reducing misunderstandings and
distress while aiding informed decision-making [43]. In addition,
focusing on physical well-being through exercise, diet, and
nutrition becomes fundamental for promoting healthy lifestyles
among caregivers [64,76]. Acknowledging the significance of
financial aid as part of health management addresses the broader
socioeconomic factors influencing well-being [62,72,79].
Recognizing and appreciating efforts becomes a motivating
factor, reinforcing positive behaviors and fostering a supportive
environment for caregivers to maintain their well-being [8].

Theme 5: Communication With Formal Health Care
Professionals

Overview

This theme emphasizes the significance of robust
communication channels for informal caregivers with formal
health care professionals, beginning with comprehensive
information about health care facilities. A total of 23% (10/44)
of the articles reviewed were classified under this theme.
Equipping caregivers with details about available facilities and
services aids informed decision-making regarding patient care.
Quick access to relevant contacts and references ensures prompt
assistance, whereas encouraging interactions between caregivers
and health care professionals facilitates necessary guidance and
support.

Information Exchange and Resource Access

Offering information about hospitals in IT applications provides
caregivers essential knowledge, enabling them to take quick
action during emergencies [45]. IT applications can be
instrumental in sharing critical hospital information, such as
location, phone number, and services offered. Caregivers were
also interested in accessing hospital-specific navigation in the
applications [45]. Providing quick references and details of
health care contact persons in the applications can ensure quick
assistance when required [45]. Facilitating communication with
health care professionals through the applications establishes a
crucial link between caregivers and expert advice, supporting
informed decision-making [47]. IT applications can help
coordinate caregiving and healthcare-related tasks for care
recipients by streamlining caregiving responsibilities and
improving the efficiency of care provision [50]. In addition,
guidance in accessing formal services through IT applications
bridges the gap between caregivers and available support
systems, ensuring comprehensive care [58]. Caregivers can also
benefit from timely feedback from health care professionals
using the applications, enhancing the quality of care by
incorporating expert advice and recommendations [59].
Leveraging referrals to specialized resource persons using IT
applications assists in expanding the support network, providing
access to specialized knowledge and guidance [65]. Transparent
communication through the IT applications about the care
recipient’s health condition becomes crucial for informed
decision-making [63]. In addition, guidance in finding
appropriate care facilities and accessing facility information
using IT applications can contribute to the overall well-being
of care recipients [63].

Formal Support and Service Coordination

First, formal support, including caregiver assistance and respite
care [71,73], provides essential relief and specialized aid to
caregivers, ensuring uninterrupted and high-quality care while
allowing caregivers crucial moments to relax and recuperate.
In addition, receiving help at the right time holds immense
significance, guaranteeing assistance precisely when it is most
needed, thereby maximizing the efficiency of support services
[79].

Theme 6: Task Support
A total of 18% (8/44) of the articles reviewed were classified
under this theme. The functionalities that were crucial for
caregivers in an IT application catering to their needs
encompassed a variety of essential features. First, support for
memory using calendar functions and reminders becomes
crucial, providing organizational assistance to help caregivers
manage their schedules and tasks effectively [52]. Integrating
supportive dialogues within the system creates a user-friendly
and empathetic environment, offering guidance and
encouragement when necessary [56]. In addition, providing
support for users unfamiliar with IT applications ensures
accessibility for individuals with varying levels of technological
proficiency [8]. A multi-platform format enhances accessibility,
enabling users to use the application across different devices
and platforms [59]. Task-based notifications and reminders
serve as prompts for caregivers, aiding in task management and
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ensuring that important activities are not overlooked [63,64].
Incorporating a search feature facilitates quick information
retrieval, enabling users to find specific information efficiently.
Furthermore, using persuasive strategies [58] within the
application can motivate caregivers to engage more effectively
with their caregiving tasks [66]. Integrating read-aloud options
contributes to accessibility, allowing users with diverse needs
or preferences to access information through auditory means
[70].

Evaluation of Use of IT Applications Among Informal
Caregivers

Overview
This section provides an overview of informal caregivers’
perceptions and evaluations of the use of IT applications. The
analysis of the selected studies focused on evaluating IT
applications designed to support informal caregivers. In total,
3 major themes emerged: facilitators of using IT applications,
barriers to using IT applications, and suggestions to improve
IT applications. Figure 3 illustrates the number of articles in
each theme and subtheme in the form of a bubble chart. A
summary of all the themes and their corresponding subthemes
is presented in Table 3.

Figure 3. Bubble chart illustrating the number of articles in each theme and subtheme for the evaluation of the use of IT applications.
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Table 3. Summary of themes and subthemes for the evaluation of the use of IT applications with references.

ReferencesTheme and subtheme

Facilitators of using IT applications

Honary et al [117], Rettinger et al [115], Iribarren et al [113], Crotty et al [112], Tibell et al [108],
Brown et al [111], Lam et al [105], Husebø [101], Chiu and Eysenbach [98], Andersson et al [93],
and Ploeg et al [114]

Informational support

Batchelor et al [116], Ploeg et al [114], Barbabella et al [110], Tibell et al [108], Kwok et al [107],
Boutilier et al [106], Hermaszewska and Sin [102], Torp et al [99], Chiu and Eysenbach [98], Blusi
et al [96], Lundberg [95], Andersson et al [93], Dam et al [87], Quinn et al [91], Honary et al [117],
Blusi et al [97], and Rottenberg and Williams [103]

Social support

Quinn et al [91], Andersson et al [93], Torp et al [99], Andersson et al [100], Hermaszewska and
Sin [102], Boutilier et al [106], Tibell et al [108], Austrom et al [109], Barbabella et al [110], Crotty
et al [112], Ploeg et al [114], Batchelor et al [116], and Sin et al [118]

Support for caregivers’ well-being

Lundberg [95], Blusi et al [96], Boutilier et al [106], Austrom et al [109], and Iribarren et al [113]Support from health care professionals

Wilding et al [88], Gomes et al [90], Brouns et al [92], Kajaks et al [94], Lundberg [95], Chiu and
Eysenbach [98], Hermaszewska and Sin [102], Egan et al [104], Austrom et al [109], Brown et al
[111], Ploeg et al [114], and Rettinger et al [115]

Education and training

Dam et al [87], Chiu and Eysenbach [98], Boutilier et al [106], Tibell et al [108], Brown et al [111],
and Ploeg et al [114]

Daily-life activity support

Lam et al [105], Andersson et al [93], Boutilier et al [106], Austrom et al [109], Brouns et al [92],
Blusi et al [96], Kajaks et al [94], and Teles et al [89]

Accessibility, flexibility, and time efficiency

Barriers to using IT applications

Dam et al [87], Brouns et al [92], Blusi et al [96], and Honary et al [117]Privacy and autonomy concerns

Teles et al [89], Barbabella et al [110], and Honary et al [117]Lack of trust in eHealth

Brown et al [111] and Ploeg et al [114]Lack of time to use the intervention

Xiao et al [83], Wilding et al [88], Brouns et al [92], Husebø [101], and Lam et al [105]IT infrastructure problems

Costa Stutzel et al [82], Thompson et al [85], Wilding et al [88], Gomes et al [90], and Lam et al
[105]

User interface issues

Andersson et al [93] and Husebø [101]Lack of digital competence

Blusi et al [96], Brown et al [111], and Crotty et al [112]Overwhelming, insufficient, and generic
content

Wilding et al [88], Lam et al [105], and Tibell et al [108]Reluctance to adopt and use technology

Suggestions to improve IT applications

Renati et al [84], Teles et al [89], Gomes et al [90], Andersson et al [93], Husebø [101], Egan et al
[104], Boutilier et al [106], Kwok et al [107], Tibell et al [108], Crotty et al [112], Ploeg et al [114],
Honary et al [117], and Sin et al [118]

Improvements in user interface, navigation,
and language

Cheng et al [81], Renati et al [84], Teles et al [89], Andersson et al [93], Egan et al [104], Boutilier
et al [106], Crotty et al [112], Ploeg et al [114], and Honary et al [117]

Personalization and customization

Brown et al [111] and Batchelor et al [116]Integration with existing services

Gomes et al [90], Blusi et al [96], Lam et al [105], Boutilier et al [106], Kwok et al [107], Austrom
et al [109], and Ploeg et al [114]

Additional functions in IT applications

Wan et al [80], Xiao et al [83], Blusi et al [96], Husebø [101], Barbabella et al [110], Brown et al
[111], and Sin et al [118]

IT support and training

Theme 1: Facilitators of Using IT Applications

Overview

Facilitators of using IT applications emerged as one of the major
themes. In this section, we present the facilitators of using IT
applications by informal caregivers. A total of 95% (37/39) of
the articles reviewed were classified under this theme.

Informational Support

Several studies (11/39, 28%) highlighted the usefulness of the
information provided by IT applications in assisting caregivers
in patient care [93,98,101,105,108,111-115,117]. The studies
showed that the information was delivered through various
formats, including videos, PDFs, and web pages, covering topics
such as patient care, external resources, and the health care
system. Caregivers emphasized the value of information on
exercise, diet, and medication management, such as handling
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elevated blood sugar with an endocrinologist’s help [113].
Dementia caregivers appreciated receiving timely, customized
information, which helped them understand and cope with
illness-related changes and plan for future treatments [114]. The
information modules provided quick, accessible advice when
needed [115]. Technology-savvy caregivers expressed the need
for increased web-based access to accommodate their schedules
[113]. Caregivers also valued information on supportive
resources, including local support groups and national charities
[117]. These resources offered crucial details on medication
management and legal rights. Navigating complex medical
insurance was a significant challenge, requiring additional
support [113]. Another study highlighted the importance of
resource links, such as power of attorney information, to help
caregivers manage new responsibilities such as financial and
health care decisions [114].

Social Support

In several studies (17/39, 43%), caregivers consistently
highlighted the usefulness and significance of the social support
received through various forms in different IT applications
[87,91,93,95-99,102,103,106-108,110,114,116,117]. Caregivers
appreciated web-based platforms’ interactive services, which
connected them with others facing similar challenges [110].
They recommended improving the web-based
community-building process to enhance interaction and create
a more engaging social environment. Social interaction with
those facing similar caregiving challenges was valued as it
allowed them to share experiences and find mutual support.
Many caregivers found comfort in personal conversations even
when problems could not be solved, knowing that they were
not alone [117]. While caregivers liked the discussion forums,
they suggested promoting popular posts and adding open-ended
boards and features such as small chat rooms or focused
caregiver cohorts [107].

Support for Caregivers’ Well-Being

Caregivers acknowledged the importance of support to improve
their well-being, recognizing that the stress associated with
caregiving often led to their compromised health and quality of
life [91,93,99,100,102,106,108-110,112,114,116,118].
Caregivers acknowledged that the stress of caregiving
contributed to physical and psychological issues, affecting their
ability to provide care [112]. IT applications encouraged
self-reflection, exploration of feelings, care strategies, and goal
setting [106,110]. Several studies (6/39, 15%) highlighted that
caregivers viewed IT applications as beneficial for psychological
well-being, promoting empowerment, competence, and
validation [91,93,99,100,114,116]. Using IT applications may
also reinforce a sense of competence among working caregivers,
helping them meet caregiving demands and see the positive
aspects of their situation [93].

Support From Health Care Professionals

The possibility of communicating and receiving support from
health care providers was highly valued in IT applications
[95,96,106,109,113]. The studies indicated that caregivers
needed IT applications to include professional support from
physicians and nurses along with easy web-based appointment
scheduling for tailored health information [110]. They often

requested improved communication with health care providers
to seek reassurance on patient care decisions [113]. Some IT
applications offered videoconferencing with other caregivers
and health care professionals, which was highly appreciated
[95,109]. Caregivers had positive views on group and video
conferencing for support and communication, with studies
noting improvements in anxiety, depression, and physical health
as a result of these interactions with health care professionals
[109].

Education and Training

In several IT applications, caregivers found the education and
training provided to take care of patients highly useful and
helpful for their caregiving responsibilities
[88,90,92,94,95,98,102,104,109,111,114,115]. Education and
training were provided to caregivers in various forms across
different studies. An interesting example involved creating
different activities to engage both caregivers and care recipients
[115]. Caregivers felt motivated to try out new activities in the
applications and adapt them to the personal preferences and
possibilities of the relatives they cared for. Participants engaged
in activities such as playing ball, watching the news together,
decorating the house for Easter, wrapping wool, or looking at
photo albums. In addition, most participants expressed
satisfaction with the way in which the activities were displayed
and described [115].

Daily-Life Activity Support

Caregivers participating in various studies found valuable
information and functions that aided them in performing
daily-life activities [87,98,106,108,111,114]. For instance, a
daily care activity checklist was perceived as useful [106]. One
study highlighted the effectiveness of using a timeline to
organize caregiving activities, with caregivers appreciating a
dedicated care book that provided contact details and practical
care insights [87]. In addition, information on coping strategies
for patients with dementia was valuable for caregivers in
managing daily activities and fostering better interactions [98].

Accessibility, Flexibility, and Time Efficiency

Caregivers found IT applications to be useful as they offered
easily accessible, cost-effective, flexible, and time-efficient
solutions. These applications gave caregivers quick access to
useful features, ensured smooth functionality, and helped save
time during their interactions with other caregivers or healthcare
professionals [89,92-94,96,105]. Caregivers found that these
IT applications were easy to use and flexible and aligned well
with their daily-life activities [105]. One major benefit of IT
applications was their accessibility at all times, allowing users
to access them when needed and at their convenience in their
busy schedules [92]. Caregivers were thankful for customer
support as it significantly improved their ability to access and
use the IT applications with greater ease and efficiency
[106,109].

Theme 2: Barriers to Using IT Applications

Overview

The theme of barriers to using IT applications explores the
challenges faced by informal caregivers in using IT applications
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for their caregiving tasks. These barriers were privacy and
autonomy concerns; lack of trust in IT applications; lack of time
to use eHealth interventions; IT infrastructure problems; user
interface issues; lack of digital competence; overwhelming,
insufficient, and generic content; and reluctance to adopt and
use technology. Understanding these barriers is crucial for
enabling informal caregivers to effectively leverage IT
applications to support their caregiving responsibilities and
enhance the quality of care provided to their loved ones. A total
of 49% (19/39) of the articles reviewed were classified under
this theme.

Privacy and Autonomy Concerns

Various studies (4/39, 10%) highlighted caregivers’ concerns
about privacy and autonomy [87,92,96,117]. Caregivers
expressed apprehension regarding the security of their
information on web-based platforms and stressed the importance
of increasing their privacy levels [87,117]. Patients viewed
therapists’ access to their data not as a breach of privacy but as
a motivating factor. However, health care professionals
identified internet connections lacking privacy assurances as a
barrier to using a web-based platform, emphasizing the necessity
for secure data transport [92].

Lack of Trust in IT Applications

Several studies (3/39, 8%) highlighted that the lack of trust in
the credibility and accuracy of the information provided through
IT applications negatively impacted caregivers’ perceptions of
their use [89,110,117]. There was extensive discussion about
the crucial need for trust in information sources, emphasizing
their reliability and legitimacy [89,117]. It is not just the
provision of health-related information that
matters—establishing trust and credibility is also crucial [117].
Another study identified factors such as a clear layout,
interactive features, owner authority, ease of use, and quality
content influencing trust in health programs. Caregivers
specifically highlighted the importance of layout, owner
authority, and content as elements promoting trust [89].

Lack of Time to Use the Intervention

Caregivers expressed a strong interest in using the system yet
faced difficulties in finding the time to engage with it, attributed
to the demanding nature of caregiving and additional
responsibilities [111,114]. The challenge is particularly
pronounced for overwhelmed caregivers, especially those caring
for patients undergoing surgeries or coping with serious
conditions, who find it daunting to enter information into the
system [111].

IT Infrastructure Problems

The challenges in IT infrastructure, such as issues with internet
accessibility and hardware, along with technical issues, were a
factor hindering the use of IT applications [83,88,92,101,105].
One study highlighted the challenges posed by the lack of
consistent internet access, impeding access to health information
and engagement in video calls. In addition, hardware issues,
particularly those associated with monitoring blood pressure at
home using remote devices, were identified as obstacles to
effective health monitoring [105]. The absence of reimbursement
for IT applications and related infrastructure also posed a barrier

for caregivers who could not afford them. Health care
professionals cited the lack of reimbursement as a significant
obstacle to program implementation due to the associated costs
[92].

User Interface Issues

Several studies (5/39, 13%) highlighted the problems with user
interfaces that affected caregivers’ ease of using the system
[82,85,88,90,105]. Caregivers faced several challenges in
comprehending the options within the interface, including
difficulties understanding specific features such as accessing
and using the physical activity function, navigating the
notification menu flow, handling alarms, and managing message
notifications [82]. They emphasized the need for the interface
to provide clear instructions on accessing and using certain
functions, underscoring the importance of clarity in using the
interface effectively [82,105].

Lack of Digital Competence

Many studies (5/39, 13%) emphasized that a lack of digital
competence posed significant obstacles for users. These
challenges included difficulties in using and navigating digital
tools and technologies, struggles in accessing and using
web-based information, limitations in effective communication
through digital channels, and potential risks related to digital
security [83,88,93,101,105]. Especially among older adults,
challenges in using IT applications were observed, primarily
attributed to insufficient digital competence [93].

Overwhelming, Insufficient, and Generic Content

The information provided in the IT applications was
overwhelming, too generic, or irrelevant for caregivers, which
was perceived as a significant barrier to using IT applications
[96,111,112]. Caregivers noted that, especially at the time of
diagnosis, they were overloaded with information yet
paradoxically felt a need for a personalized search for
information [112]. They acknowledged the positive impact of
the support received but also underscored additional unmet
support needs. Specifically, caregivers expressed receiving
support not aligned with their specific requirements,
encountering limitations in the availability of support, and
feeling that the support provided was structured to meet the
provider’s needs rather than addressing the caregivers’ unique
needs [96].

Reluctance to Adopt and Use Technology

Reluctance to adopt and use technology was evident in studies
in which caregivers expressed hesitation toward incorporating
new technological advancements into their daily routines. In
addition, there was apprehension about using the chat forum
stemming from previous negative experiences [108]. Concerns
included the potential for the chat to focus excessively on
individual issues or lead to cyberbullying based on caregivers’
past encounters with other social media platforms [108].

Theme 3: Suggestions to Improve IT Applications

Overview

This theme explores the proposed improvements to and
adaptations of IT applications aimed at addressing the specific
needs and challenges faced by informal caregivers. These are
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improvements in the user interface, navigation, and language;
personalization and customization; integration with existing IT
services; additional functions in IT applications; and IT support
and training. A total of 56% (22/39) of the articles reviewed
were classified under in this theme.

Improvements in User Interface, Navigation, and Language

In several studies (12/39, 31%), enhancements to the user
interface, navigation, and language were suggested for system
improvement [84,89,90,93,101,104,106,107,112,114,117,118].
This involved maintaining consistent and commonly used menu
icons, ensuring uniform language across the system for effective
communication with end users [85,118], and implementing
plain icons with hover-over features to enhance system
responsiveness [104]. These adjustments aimed to improve user
experience and make the system more intuitive and accessible.
The caregivers also suggested adding visual aids, warnings for
potentially distressing content, and features such as frequently
viewed buttons for easier navigation [116]. They also proposed
rolling discussion topics and emoji reactions to enhance
engagement with the forum [116]. Moreover, customization
options were recommended for a more personalized user
experience [106]. Caregivers recommended incorporating
introductory text for created content, including videos and
educational materials [108]. This serves to provide context and
enhance the understanding of the content, offering users a more
informed and engaging experience.

Personalization and Customization

Caregivers expressed a strong desire for personalized and
customized IT applications that aligned with their specific needs
and use context [81,84,89,93,104,106,112,114,117]. For
web-based family support systems to be truly effective, it is
essential to introduce them promptly and tailor them to the
individual preferences of working caregivers, accommodating
each caregiver’s unique circumstances [93]. A persistent concern
voiced by participants was the importance of maintaining a
sense of ownership during caregiving, particularly when they
felt that their caregiving role dominated other aspects of their
lives, such as being a partner, parent, or sibling [117]. The
suggestion was to shift the focus from designing solely for the
caregiver as a user to exploring designs that consider caregivers
with diverse roles and responsibilities, such as managing a career
or caring for young children. The goal was to develop online
support that enables caregivers to preserve their identity,
emphasizing the broader spectrum of roles they fulfill rather
than exclusively focusing on their caregiving responsibilities
[117].

Integration With Existing IT Services

Caregivers and patients use various IT services, including health
care journals, throughout the caregiving journey. The caregivers
expressed a desire for seamless integration between existing
services and the proposed ones [111,116]. Specifically, linking
CareHeroes (a proposed IT application) with other telehealth
technologies, such as monitoring blood pressure, blood sugar,
and mobility, was recommended for better usability [111]. This
integration was anticipated to substantially amplify the
platform’s potential impact, creating a more comprehensive and
interconnected health care ecosystem [111].

Additional Functions in IT Applications

Several studies (3/39, 8%) suggested additional features for IT
applications. Caregivers noted the need for multiple accounts
to allow various family members and friends to participate in
caregiving through the application, enabling a collaborative
approach [90,105,106]. They also requested notifications and
reminders for tasks but were concerned that automated
reminders might feel “generic” and overwhelming.
Customizable, personalized reminders were recommended to
improve the user experience [106,107]. Caregivers suggested
customizing messages in reminders, allowing for personalized
and context-specific notifications [107]. Caregivers also
struggled to find information within some applications,
prompting the suggestion of a search function to enhance content
accessibility and navigation [96,109,114].

IT Support and Training

Caregivers strongly desired easily accessible IT support and
training as they encountered various issues while using IT
applications [80,83,96,101,110,111,118]. To overcome these
issues, caregivers recommended providing education and
training on computer and internet use coupled with technical
support for working caregivers [93]. The proposal included the
addition of a “support” section in the main menu, enabling
participants to request technical or emotional support directly
from the application [118]. To enhance understanding of IT
applications, instructional videos were recommended to educate
caregivers about specific challenging tasks [111]. Furthermore,
digital skill training was emphasized, particularly for caregivers
with less experience with web services [110]. These
comprehensive measures aimed to empower caregivers with
the necessary support and knowledge to navigate and use IT
applications effectively.

Discussion

Principal Findings
In this study, of the 82 selected articles, we examined 44 (54%)
that presented design recommendations for IT applications for
informal caregivers. Six overarching themes emerged:
optimizing information access, support systems for informal
caregivers, streamlining care-related tasks for informal
caregivers, fostering informal caregivers’ well-being,
communication with formal health care professionals, and task
support. While these themes provide distinct categories, there
are instances in which they overlap, indicating interconnections
and complementary aspects among these identified areas. These
design recommendations can contribute to further design of
support applications for informal caregivers. Most of the
included studies (44/82, 54%) on design used qualitative
methods, including interviews and focus groups with caregivers,
whereas some (5/44, 11%) also used mixed methods. Some of
the included design studies (14/44, 32%) were focused on
dementia caregivers, but we also found a mix of informal
caregivers for cancer, older adults, stroke, and children with
medical complexities. In this study, we also examined the
perceptions and evaluations of IT applications among informal
caregivers, analyzing 48% (39/82) of the selected studies in this
category, which evaluated IT applications. In total, 3 broad
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themes emerged: facilitators of using IT applications, barriers
to using IT applications, and suggestions to improve IT
applications for informal caregivers. Interestingly, all the studies
uniformly indicated a positive reception among informal
caregivers regarding the use of IT applications. Most studies
(28/39, 72%) used qualitative interviews for the evaluation of
IT applications, with some (11/39, 28%) using mixed methods.
Qualitative approaches provided detailed insights into
caregivers’ contexts and preferences. Some studies from the
medical field (4/39, 10%) used randomized controlled trials,
which offered systematic assessments of the broader medical
impacts of IT applications on both caregivers and patients. While
many evaluation studies (18/39, 46%) were focused on mental
impairments, a notable gap exists in research addressing
caregivers dealing with various physical diseases, suggesting a
potential area for future exploration.

One major strength of this review is its comprehensive search
strategy, spanning diverse fields such as information systems,
human-computer interaction, software development, health
informatics, and health care. The identified facilitators of using
IT applications, barriers to using IT applications, and
improvements for IT applications for informal caregivers
provide a foundation for further in-depth exploration. In total,
2 authors independently conducted the analysis, subsequently
engaging in discussions to enhance the credibility of this review
and reduce the risk of potential biases.

Designing IT Applications for Informal Caregivers
Tailored education, training, and accessible resources are
important in assisting informal caregivers [68,122]. Providing
this in an appropriate format may reduce the considerable burden
on informal caregivers. Recent studies emphasize the importance
of curated information, ensuring that caregivers access relevant
and easily understandable content [123,124]. However, these
information needs vary throughout the caregiving journey
[125,126]. Integrating evidence-based insights into these
applications is an essential aspect of supporting caregivers
effectively [63,64].

Community and peer support play significant roles in caregivers’
well-being [8,127]. Recent findings emphasize the value of
shared experiences and connections among informal caregivers,
providing emotional reinforcement and practical guidance
[128,129]. The literature also suggests that feeling part of a
community can help reduce the social isolation that many
caregivers may experience [130]. Testimonials and shared
experiences within caregiving communities foster confidence
and a sense of solidarity among caregivers [131].

Efforts to streamline caregiving tasks encompass various
dimensions crucial for effective support systems [132].
Coordinating appointments, treatments, and caregiving
responsibilities has been identified as pivotal for optimizing
care provision [133]. This process involves various activities,
including communication, monitoring, and information sharing,
and is influenced by patient-centeredness [134]. Effective care
coordination interventions have been shown to benefit patients
with specific conditions, particularly chronic conditions [135].
Informal caregivers play a crucial role in managing the health
of older adults, particularly in medication management

[136,137]. Monitoring technologies can enable caregivers to
provide more care without increasing burden [138]. However,
the impact of these changes on caregivers’health and well-being
is poorly understood [1].

Recent studies have highlighted the potential of IT applications
for supporting caregiver well-being by reducing caregiver
burden and stress [139]. Lorca-Cabrera et al [140] and Lam and
Lam [141] highlighted the positive effects of web-based
interventions and internet use on caregiver well-being, including
improved mental health and reduced anxiety and distress. The
literature also indicates the importance of IT applications for
improving patients’ and their caregivers’ quality of life
[28,142]. These IT interventions are known to reduce caregivers’
stress and depression [29].

Our findings suggest that informal caregivers benefit from
communication with formal health care professionals. Effective
communication between formal health care professionals and
informal caregivers is crucial for the well-being of care
recipients and the reduction of caregiver burden [143]. However,
this communication is often hindered by a lack of clarity on the
informational needs of caregivers [144], confusion about
available services [145], and a lack of consideration for the
views of informal caregivers [146]. The use of technology to
mediate this communication has shown potential, particularly
in aged care [43]. In the context of dementia care, formal
caregivers face challenges in communication due to the
impairments of care recipients [147]. Robust communication
channels between caregivers and health care entities significantly
impact caregiving experiences [147]. Enabling access to health
care information, formal support coordination, and guidance
from health care professionals is crucial for informed
decision-making and ensuring optimal care provision.

Evaluation of IT Applications for Informal Caregivers
Our findings from the studies evaluating the use of IT
applications indicate that informal caregivers indeed valued the
usefulness of these applications. However, they voiced concerns
about the ease of use associated with these applications, in line
with previous research [23,148]. A recent scoping review on
the evaluation of smartphone apps for informal caregivers of
patients with chronic illnesses also indicated that IT applications
could play a significant role in informal caregiving, and many
of the apps found in this review provided new opportunities for
caregivers to access health information [22]. In another
systematic review focusing on the implementation of IT
applications for informal caregivers of individuals with
dementia, it was determined that these interventions have the
potential to significantly improve the well-being of caregivers
[149]. Furthermore, by empowering caregivers to offer more
effective and sustained care to patients, these eHealth
interventions hold promise for reducing future burdens on health
care services [149]. The importance of caregivers’ well-being
was evident in our findings as well. Caregivers highly valued
functions such as online forums, video meetings, and educational
content. They highlighted how these features provided valuable
information and support, contributing significantly to the
enhancement of their psychological well-being.
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Our findings showed that the most identified facilitators of using
IT applications for caregivers were related to caregivers’
individual needs for personalized information, social support,
education, and training to support their caregiving
responsibilities. The information, education, and training should
be personalized according to the caregivers’ situation, their
specific caregiving needs, and the care recipient’s medical
condition. Personalization and customization demand a
user-centered and holistic approach to designing IT applications;
active and early involvement of users is necessary to create
applications that are tailor-made according to their needs
[23,150].

It is noteworthy that the facilitators of using IT applications for
caregivers, as well as the suggestions for improvement, were
in line with the design recommendations gathered in this study.
This alignment suggests that caregivers appreciate the
implementation of design recommendations in IT applications
when they use them. Most of the design recommendations were
derived from the potential users of these applications. This
underscores the significance of adopting a user-centered
approach in which involving users in the requirement-gathering
process significantly enhances the usability of these applications
[148,151].

Limitations and Future Research
Certain constraints related to this review necessitate
consideration. Only 1 reviewer conducted the article
identification, screening of titles, and data extraction for this
review. Hence, there is a possibility that some relevant articles
were not identified. Another limitation is that the review’s broad
nature limits the in-depth exploration of specific themes. Future
research could focus on providing more detailed insights into
the identified themes. Future research could also focus on a
review that compares the IT application requirements of
informal caregivers with those of formal caregivers. This could
provide a broader context for researchers. While our review
included a few articles that dated back a decade (10/82, 12%),
the core design recommendations and evaluations of use by
informal caregivers remained relatively stable over time. This
is because the fundamental principles guiding caregiver support
and design considerations have not drastically changed, and

these studies still offered relevant insights into these principles.
In addition, while adhering to a stringent scoping review
structure, there remains a possibility of overlooking pertinent
research, particularly when searching through an extensive array
of evidence, including gray literature. The studies often lacked
diversity. Many studies primarily included women, potentially
excluding experiences of male caregivers. Where reported,
studies often lacked representation of various ethnicities and
socioeconomic backgrounds, suggesting that the findings might
not apply equally to diverse caregiver populations. Due to the
self-selecting nature of participants in many reviewed studies,
the findings might not represent all family caregivers. This is
because individuals who self-select are often more motivated
and actively engage in using IT applications. Consequently,
caregivers facing different challenges or lacking those specific
motivations might have been unintentionally excluded. This
limitation raises concerns about the generalizability of the
review’s conclusions to the broader caregiver population.

Conclusions
This review is the first to explore the design recommendations
and evaluation of the use of IT applications for informal
caregivers. It provides a summary of design recommendations
to begin the design of an IT application for informal caregivers.
It also provides a compilation of facilitators of using IT
applications, barriers to using IT applications, and suggestions
for improving IT applications for informal caregivers based on
previous literature. This review was based on 82 articles, of
which 44 (54%) were focused on design recommendations and
39 (48%) were focused on evaluations of the use of IT
applications for informal caregivers. Six overarching themes
emerged related to designing IT applications: information
access, support systems, streamlining care-related tasks,
fostering informal caregivers’ well-being, communication with
formal health care professionals, and task support. Furthermore,
3 broad themes emerged related to the evaluation of IT
applications for informal caregivers: facilitators of using IT
applications, barriers to using IT applications, and suggestions
for improving IT applications for informal caregivers. These
findings provide a road map for enhancing user-centric IT
applications in informal caregiver support technologies.

Acknowledgments
The authors would like to thank Agnes Kotka and Görel Sundström (librarians at Uppsala University) and Carla Gerritsen and
Roberto Cruz Martinez (information specialists, Faculty of Behavioral, Management, and Social Sciences, University of Twente)
for assisting in the development of the search strategy and the manual search. This research was funded by the European Union’s
Horizon 2020 research and innovation program under the Marie Skłodowska-Curie grant (814072) for the 4-year innovative
training network ENTWINE for informal care. This work was also supported by the Swedish Research Council (2019-01231)
and the Swedish Cancer Society (20 1014 PjF).

Data Availability
All data generated or analyzed during this study are included in this published article (and its supplementary information files).

Authors' Contributions
SP is the principal author of this manuscript. SP designed the review; identified the research questions; worked with the search
strategy; conducted the title and abstract screening, complete full-text screening, and formal analysis; and wrote the manuscript.
AA conducted full-text screening of the initial results, conducted the formal analysis, and wrote parts of the manuscript. PÅ

J Med Internet Res 2024 | vol. 26 | e57393 | p. 18https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


contributed to the study design. ÅC, PÅ, and LvG-P critically revised the manuscript drafts. All authors approved the final draft
of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) fillable
checklist.
[PDF File (Adobe PDF File), 519 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Search strategy.
[DOCX File , 14 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Summary table of included articles.
[DOCX File , 112 KB-Multimedia Appendix 3]

References

1. Herrman H, Singh B, Schofield H, Eastwood R, Burgess P, Lewis V, et al. The health and wellbeing of informal caregivers:
a review and study program. Aust J Public Health. Sep 1993;17(3):261-266. [doi: 10.1111/j.1753-6405.1993.tb00146.x]
[Medline: 8286501]

2. Morrison V, Zarzycki M, Vilchinsky N, Sanderman R, Lamura G, Fisher O, et al. A multinational longitudinal study
incorporating intensive methods to examine caregiver experiences in the context of chronic health conditions: protocol of
the ENTWINE-iCohort. Int J Environ Res Public Health. Jan 12, 2022;19(2):821. [FREE Full text] [doi:
10.3390/ijerph19020821] [Medline: 35055644]

3. Decarlo P, Folkman S. Are informal caregivers important in AIDS care? Posit Outlook. 1997;4(2):26-27. [Medline:
12293155]

4. Barber CF. Mental health and informal carers. Br J Ment Health Nurs. Aug 02, 2018;7(4):158-162. [doi:
10.12968/bjmh.2018.7.4.158]

5. Zarzycki M, Seddon D, Bei E, Morrison V. Why do they care? A qualitative systematic review and meta-synthesis of
personal and relational motivations for providing informal care. Health Psychol Rev. Jun 2023;17(2):344-376. [doi:
10.1080/17437199.2022.2058581] [Medline: 35383541]

6. Bauer JM, Sousa-Poza A. Impacts of informal caregiving on caregiver employment, health, and family. Population Ageing.
Feb 14, 2015;8(3):113-145. [doi: 10.1007/S12062-015-9116-0]

7. Dixe MD, da Conceição Teixeira LF, Areosa TJ, Frontini RC, de Jesus Almeida Peralta T, Querido AI. Needs and skills
of informal caregivers to care for a dependent person: a cross-sectional study. BMC Geriatr. Sep 18, 2019;19(1):255. [FREE
Full text] [doi: 10.1186/s12877-019-1274-0] [Medline: 31533637]

8. Premanandan S, Ahmad A, Cajander Å, Ågerfalk P, Dolezel M, van Gemert-Pijnen L. Designing a mobile e-Coaching app
for immigrant informal caregivers: qualitative study using the persuasive system design model. JMIR Mhealth Uhealth.
Nov 09, 2023;11:e50038. [FREE Full text] [doi: 10.2196/50038] [Medline: 37943598]

9. Hoffmann F, Rodrigues R. Informal carers: who takes care of them?*. Semantic Scholar. 2010. URL: https://www.
semanticscholar.org/paper/Informal-Carers%3A-Who-Takes-Care-of-Them*-Hoffmann-Rodrigues/
537f4ec02d9025edb94ecf58726cd7a7e9ea3138 [accessed 2023-12-08]

10. Donelan K, Hill CA, Hoffman C, Scoles K, Feldman PH, Levine C, et al. Challenged to care: informal caregivers in a
changing health system. Health Aff (Millwood). Jul 2002;21(4):222-231. [doi: 10.1377/hlthaff.21.4.222] [Medline: 12117133]

11. Lindeza P, Rodrigues M, Costa J, Guerreiro M, Rosa MM. Impact of dementia on informal care: a systematic review of
family caregivers' perceptions. BMJ Support Palliat Care (Forthcoming). Oct 14, 2020. [doi: 10.1136/bmjspcare-2020-002242]
[Medline: 33055092]

12. Yu DS, Cheng ST, Wang J. Unravelling positive aspects of caregiving in dementia: an integrative review of research
literature. Int J Nurs Stud. Mar 2018;79:1-26. [doi: 10.1016/j.ijnurstu.2017.10.008] [Medline: 29128685]

13. Vasileiou K, Barnett J, Barreto M, Vines J, Atkinson M, Lawson S, et al. Experiences of loneliness associated with being
an informal caregiver: a qualitative investigation. Front Psychol. 2017;8:585. [FREE Full text] [doi:
10.3389/fpsyg.2017.00585] [Medline: 28469589]

14. Hoang VL, Green T, Bonner A. Informal caregivers' experiences of caring for people receiving dialysis: a mixed-methods
systematic review. J Ren Care. Jun 2018;44(2):82-95. [doi: 10.1111/jorc.12235] [Medline: 29357407]

J Med Internet Res 2024 | vol. 26 | e57393 | p. 19https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e57393_app1.pdf&filename=9a1399f2826e2c5b76fa811667376c54.pdf
https://jmir.org/api/download?alt_name=jmir_v26i1e57393_app1.pdf&filename=9a1399f2826e2c5b76fa811667376c54.pdf
https://jmir.org/api/download?alt_name=jmir_v26i1e57393_app2.docx&filename=36bea1bbd70947771b9713fce6d95333.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e57393_app2.docx&filename=36bea1bbd70947771b9713fce6d95333.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e57393_app3.docx&filename=72cbcb885fd441b091d6fb0e51fd1327.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e57393_app3.docx&filename=72cbcb885fd441b091d6fb0e51fd1327.docx
http://dx.doi.org/10.1111/j.1753-6405.1993.tb00146.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8286501&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19020821
http://dx.doi.org/10.3390/ijerph19020821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35055644&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12293155&dopt=Abstract
http://dx.doi.org/10.12968/bjmh.2018.7.4.158
http://dx.doi.org/10.1080/17437199.2022.2058581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35383541&dopt=Abstract
http://dx.doi.org/10.1007/S12062-015-9116-0
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-019-1274-0
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-019-1274-0
http://dx.doi.org/10.1186/s12877-019-1274-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31533637&dopt=Abstract
https://mhealth.jmir.org/2023//e50038/
http://dx.doi.org/10.2196/50038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37943598&dopt=Abstract
https://www.semanticscholar.org/paper/Informal-Carers%3A-Who-Takes-Care-of-Them*-Hoffmann-Rodrigues/537f4ec02d9025edb94ecf58726cd7a7e9ea3138
https://www.semanticscholar.org/paper/Informal-Carers%3A-Who-Takes-Care-of-Them*-Hoffmann-Rodrigues/537f4ec02d9025edb94ecf58726cd7a7e9ea3138
https://www.semanticscholar.org/paper/Informal-Carers%3A-Who-Takes-Care-of-Them*-Hoffmann-Rodrigues/537f4ec02d9025edb94ecf58726cd7a7e9ea3138
http://dx.doi.org/10.1377/hlthaff.21.4.222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12117133&dopt=Abstract
http://dx.doi.org/10.1136/bmjspcare-2020-002242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33055092&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2017.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29128685&dopt=Abstract
https://europepmc.org/abstract/MED/28469589
http://dx.doi.org/10.3389/fpsyg.2017.00585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28469589&dopt=Abstract
http://dx.doi.org/10.1111/jorc.12235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29357407&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. van Campen C, de Boer AH, Iedema J. Are informal caregivers less happy than noncaregivers? Happiness and the intensity
of caregiving in combination with paid and voluntary work. Scand J Caring Sci. Mar 10, 2013;27(1):44-50. [doi:
10.1111/j.1471-6712.2012.00998.x] [Medline: 22571683]

16. Navaie-Waliser M, Feldman PH, Gould DA, Levine C, Kuerbis AN, Donelan K. The experiences and challenges of informal
caregivers: common themes and differences among whites, blacks, and hispanics. Gerontologist. Dec 2001;41(6):733-741.
[doi: 10.1093/geront/41.6.733] [Medline: 11723341]

17. Roth DL, Fredman L, Haley WE. Informal caregiving and its impact on health: a reappraisal from population-based studies.
Gerontologist. Apr 2015;55(2):309-319. [doi: 10.1093/geront/gnu177] [Medline: 26035608]

18. Premanandan S, Ahmad A, Cajander Å, Ågerfalk P, van Gemert-Pijnen L. Designing and evaluating IT applications for
informal caregivers: protocol for a scoping review. JMIR Res Protoc. Jul 06, 2023;12:e47650. [FREE Full text] [doi:
10.2196/47650] [Medline: 37410533]

19. Sala-González M, Pérez-Jover V, Guilabert M, Mira JJ. Mobile apps for helping informal caregivers: a systematic review.
Int J Environ Res Public Health. Feb 10, 2021;18(4):1702. [FREE Full text] [doi: 10.3390/ijerph18041702] [Medline:
33578819]

20. Carretero S, Stewart J, Centeno C. Information and communication technologies for informal carers and paid assistants:
benefits from micro-, meso-, and macro-levels. Eur J Ageing. Jan 24, 2015;12(2):163-173. [FREE Full text] [doi:
10.1007/s10433-015-0333-4] [Medline: 26346568]

21. Torp S, Bing-Jonsson PC, Hanson E. Experiences with using information and communication technology to build a
multi-municipal support network for informal carers. Inform Health Soc Care. Sep 2013;38(3):265-279. [doi:
10.3109/17538157.2012.735733] [Medline: 23245624]

22. Guessi Margarido M, Shah A, Seto E. Smartphone applications for informal caregivers of chronically ill patients: a scoping
review. NPJ Digit Med. Mar 21, 2022;5(1):33. [FREE Full text] [doi: 10.1038/s41746-022-00567-z] [Medline: 35314766]

23. Hassan AY. Challenges and recommendations for the deployment of information and communication technology solutions
for informal caregivers: scoping review. JMIR Aging. Jul 29, 2020;3(2):e20310. [FREE Full text] [doi: 10.2196/20310]
[Medline: 32723720]

24. Woo K, Tark A, Baik D, Dowding D. Informal caregiver decision-making factors associated with technology adoption and
use in home healthcare: a systematic scoping review. Home Healthc Now. 2019;37(6):328-336. [doi:
10.1097/NHH.0000000000000811] [Medline: 31688467]

25. Lucero RJ, Fehlberg EA, Patel AG, Bjarnardottir RI, Williams R, Lee K, et al. The effects of information and communication
technologies on informal caregivers of persons living with dementia: a systematic review. Alzheimers Dement (N Y).
2019;5:1-12. [FREE Full text] [doi: 10.1016/j.trci.2018.11.003] [Medline: 30623020]

26. Romero-Mas M, Gómez-Zúñiga B, Cox AM, Ramon-Aribau A. Designing virtual communities of practice for informal
caregivers of Alzheimer's patients: an integrative review. Health Informatics J. Dec 2020;26(4):2976-2991. [FREE Full
text] [doi: 10.1177/1460458220950883] [Medline: 32951497]

27. Krick T, Huter K, Domhoff D, Schmidt A, Rothgang H, Wolf-Ostermann K. Digital technology and nursing care: a scoping
review on acceptance, effectiveness and efficiency studies of informal and formal care technologies. BMC Health Serv
Res. Jun 20, 2019;19(1):400. [FREE Full text] [doi: 10.1186/s12913-019-4238-3] [Medline: 31221133]

28. Martínez-Alcalá CI, Pliego-Pastrana P, Rosales-Lagarde A, Lopez-Noguerola JS, Molina-Trinidad EM. Information and
communication technologies in the care of the elderly: systematic review of applications aimed at patients with dementia
and caregivers. JMIR Rehabil Assist Technol. May 02, 2016;3(1):e6. [FREE Full text] [doi: 10.2196/rehab.5226] [Medline:
28582258]

29. Powell J, Chiu T, Eysenbach G. A systematic review of networked technologies supporting carers of people with dementia.
J Telemed Telecare. Mar 2008;14(3):154-156. [doi: 10.1258/jtt.2008.003018] [Medline: 18430288]

30. Meyer TD, Casarez R, Mohite SS, La Rosa N, Iyengar MS. Novel technology as platform for interventions for caregivers
and individuals with severe mental health illnesses:a systematic review. J Affect Disord. Jan 15, 2018;226:169-177. [doi:
10.1016/j.jad.2017.09.012] [Medline: 28987999]

31. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. Feb 2005;8(1):19-32.
[doi: 10.1080/1364557032000119616]

32. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med. Oct 02, 2018;169(7):467-473. [doi: 10.7326/M18-0850]
[Medline: 30178033]

33. Costantino G, Montano N, Casazza G. When should we change our clinical practice based on the results of a clinical study?
Searching for evidence: PICOS and PubMed. Intern Emerg Med. Jun 2, 2015;10(4):525-527. [doi:
10.1007/s11739-015-1225-5] [Medline: 25833085]

34. Publish or perish. Harzing.com. URL: https://harzing.com/resources/publish-or-perish [accessed 2024-02-19]
35. Bramer WM, Giustini D, de Jonge GB, Holland L, Bekhuis T. De-duplication of database search results for systematic

reviews in EndNote. J Med Libr Assoc. Jul 2016;104(3):240-243. [FREE Full text] [doi: 10.3163/1536-5050.104.3.014]
[Medline: 27366130]

36. The best citation and reference management tool. EndNote. URL: https://endnote.com/ [accessed 2023-11-08]

J Med Internet Res 2024 | vol. 26 | e57393 | p. 20https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1111/j.1471-6712.2012.00998.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22571683&dopt=Abstract
http://dx.doi.org/10.1093/geront/41.6.733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11723341&dopt=Abstract
http://dx.doi.org/10.1093/geront/gnu177
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26035608&dopt=Abstract
https://www.researchprotocols.org/2023//e47650/
http://dx.doi.org/10.2196/47650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37410533&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18041702
http://dx.doi.org/10.3390/ijerph18041702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33578819&dopt=Abstract
https://europepmc.org/abstract/MED/26346568
http://dx.doi.org/10.1007/s10433-015-0333-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26346568&dopt=Abstract
http://dx.doi.org/10.3109/17538157.2012.735733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23245624&dopt=Abstract
https://doi.org/10.1038/s41746-022-00567-z
http://dx.doi.org/10.1038/s41746-022-00567-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35314766&dopt=Abstract
https://aging.jmir.org/2020/2/e20310/
http://dx.doi.org/10.2196/20310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32723720&dopt=Abstract
http://dx.doi.org/10.1097/NHH.0000000000000811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31688467&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2352-8737(18)30078-7
http://dx.doi.org/10.1016/j.trci.2018.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30623020&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/1460458220950883?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/abs/10.1177/1460458220950883?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458220950883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32951497&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4238-3
http://dx.doi.org/10.1186/s12913-019-4238-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31221133&dopt=Abstract
http://rehab.jmir.org/2016/1/e6/
http://dx.doi.org/10.2196/rehab.5226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28582258&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2008.003018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18430288&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2017.09.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28987999&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
http://dx.doi.org/10.1007/s11739-015-1225-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25833085&dopt=Abstract
https://harzing.com/resources/publish-or-perish
http://europepmc.org/abstract/MED/27366130
http://dx.doi.org/10.3163/1536-5050.104.3.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27366130&dopt=Abstract
https://endnote.com/
http://www.w3.org/Style/XSL
http://www.renderx.com/


37. AI powered tool for systematic literature reviews. Rayyan. URL: https://www.rayyan.ai/ [accessed 2023-05-11]
38. Rathnayake S, Moyle W, Jones C, Calleja P. Co-design of an mHealth application for family caregivers of people with

dementia to address functional disability care needs. Inform Health Soc Care. Mar 02, 2021;46(1):1-17. [doi:
10.1080/17538157.2020.1793347] [Medline: 32706282]

39. Macaden L, Muirhead K, Melchiorre G, Mantle R, Ditta G, Giangreco A. Relationship-centred CogniCare: an
academic–digital–dementia care experts interface. Work Older People. Dec 24, 2020;25(1):73-83. [doi:
10.1108/wwop-05-2020-0016]

40. Lobão MJ, Guan Y, Curado J, Goncalves M, Melo R, Silva C, et al. Solution to support informal caregivers of patients
with dementia. Procedia Comput Sci. 2021;181:294-301. [doi: 10.1016/j.procs.2021.01.149]

41. Leslie M, Gray RP, Khayatzadeh-Mahani A. What is 'care quality' and can it be improved by information and communication
technology? A typology of family caregivers' perspectives. Scand J Caring Sci. Mar 13, 2021;35(1):220-232. [doi:
10.1111/scs.12837] [Medline: 32168399]

42. Dickman Portz J, Ford K, Bekelman DB, Boxer RS, Kutner JS, Czaja S, et al. "We're taking something so human and trying
to digitize": provider recommendations for mHealth in palliative care. J Palliat Med. Feb 2020;23(2):240-247. [FREE Full
text] [doi: 10.1089/jpm.2019.0216] [Medline: 31526220]

43. Nurgalieva L, Baez M, Adamo G, Casati F, Marchese M. Designing interactive systems to mediate communication between
formal and informal caregivers in aged care. IEEE Access. 2019;7:171173-171194. [doi: 10.1109/access.2019.2954327]

44. Lederman R, Gleeson J, Wadley G, D’alfonso S, Rice S, Santesteban-Echarri O, et al. Support for carers of young people
with mental illness: design and trial of a technology-mediated therapy. ACM Trans Comput Hum Interact. Feb 21,
2019;26(1):1-33. [doi: 10.1145/3301421]

45. Heynsbergh N, Heckel L, Botti M, Livingston PM. Development of a smartphone app for informal carers of people with
cancer: processes and learnings. JMIR Form Res. Apr 11, 2019;3(2):e10990. [FREE Full text] [doi: 10.2196/10990]
[Medline: 30973346]

46. Chaar D, Shin J, Mazzoli A, Vue R, Kedroske J, Chappell G, et al. A mobile health app (Roadmap 2.0) for patients undergoing
hematopoietic stem cell transplant: qualitative study on family caregivers' perspectives and design considerations. JMIR
Mhealth Uhealth. Oct 24, 2019;7(10):e15775. [FREE Full text] [doi: 10.2196/15775] [Medline: 31651402]

47. Allemann H, Thylén I, Ågren S, Liljeroos M, Strömberg A. Perceptions of information and communication technology as
support for family members of persons with heart failure: qualitative study. J Med Internet Res. Jul 16, 2019;21(7):e13521.
[FREE Full text] [doi: 10.2196/13521] [Medline: 31313662]

48. McNaney R, Vines J, Mercer J, Mexter L, Welsh D, Young T. DemYouth: co-designing and enacting tools to support
young people's engagement with people with dementia. In: Proceedings of the 2017 CHI Conference on Human Factors in
Computing Systems. 2017. Presented at: CHI '17; May 6-11, 2017:1313-1325; Denver, CO. URL: https://dl.acm.org/doi/
10.1145/3025453.3025558 [doi: 10.1145/3025453.3025558]

49. Tixier M, Lewkowicz M. "Counting on the group": reconciling online and offline social support among older informal
caregivers. In: Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems. 2016. Presented at:
CHI '16; May 7-12, 2016:545-558; San Jose, CA. URL: https://dl.acm.org/doi/10.1145/2858036.2858477 [doi:
10.1145/2858036.2858477]

50. Schorch M, Wan L, Randall D, Wulf V. Designing for those who are overlooked: insider perspectives on care practices
and cooperative work of elderly informal caregivers. In: Proceedings of the 19th ACM Conference on Computer-Supported
Cooperative Work & Social Computing. 2016. Presented at: CSCW '16; February 27-March 2, 2016:787-799; San Francisco,
CA. URL: https://dl.acm.org/doi/10.1145/2818048.2819999 [doi: 10.1145/2818048.2819999]

51. Bosch LB, Kanis M. Design opportunities for supporting informal caregivers. In: Proceedings of the 2016 CHI Conference
Extended Abstracts on Human Factors in Computing Systems. 2016. Presented at: CHI EA '16; May 7-12, 2016:2790-2797;
San Jose, CA. URL: https://dl.acm.org/doi/10.1145/2851581.2892354 [doi: 10.1145/2851581.2892354]

52. Meiland FJ, Hattink BJ, Overmars-Marx T, de Boer ME, Jedlitschka A, Ebben PW, et al. Participation of end users in the
design of assistive technology for people with mild to severe cognitive problems; the European Rosetta project. Int
Psychogeriatr. Feb 10, 2014;26(5):769-779. [doi: 10.1017/s1041610214000088]

53. McHugh JE, Wherton JP, Prendergast DK, Lawlor BK. Identifying opportunities for supporting caregivers of persons with
dementia through information and communication technology. Gerontechnology. 2012;10(4):220-230. [doi:
10.4017/gt.2012.10.4.003.00]

54. Hwang AS, Truong KN, Mihailidis A. Using participatory design to determine the needs of informal caregivers for smart
home user interfaces. In: Proceedings of the 6th International Conference on Pervasive Computing Technologies for
Healthcare. 2012. Presented at: PervasiveHealth '12; May 21-24, 2012:41-48; San Diego, CA. URL: https://ieeexplore.
ieee.org/document/6240361 [doi: 10.4108/icst.pervasivehealth.2012.248671]

55. Renyi M, Teuteberg F, Kunze C. ICT-Based support for the collaboration of formal and informal caregivers: a user-centered
design study. In: Abramowicz W, Paschke A, editors. Business Information Systems. Cham, Switzerland. Springer;
2018:400-411.

56. Moberg C, Grundberg Å, Konradsen H, Kallström AP, Leung AY, Kabir ZN. Meeting own needs and supporting ability
to care: family caregivers' and health care professionals' perspectives on professional support provided through a potential

J Med Internet Res 2024 | vol. 26 | e57393 | p. 21https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.rayyan.ai/
http://dx.doi.org/10.1080/17538157.2020.1793347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32706282&dopt=Abstract
http://dx.doi.org/10.1108/wwop-05-2020-0016
http://dx.doi.org/10.1016/j.procs.2021.01.149
http://dx.doi.org/10.1111/scs.12837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32168399&dopt=Abstract
https://europepmc.org/abstract/MED/31526220
https://europepmc.org/abstract/MED/31526220
http://dx.doi.org/10.1089/jpm.2019.0216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31526220&dopt=Abstract
http://dx.doi.org/10.1109/access.2019.2954327
http://dx.doi.org/10.1145/3301421
https://formative.jmir.org/2019/2/e10990/
http://dx.doi.org/10.2196/10990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30973346&dopt=Abstract
https://mhealth.jmir.org/2019/10/e15775/
http://dx.doi.org/10.2196/15775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31651402&dopt=Abstract
https://www.jmir.org/2019/7/e13521/
http://dx.doi.org/10.2196/13521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31313662&dopt=Abstract
https://dl.acm.org/doi/10.1145/3025453.3025558
https://dl.acm.org/doi/10.1145/3025453.3025558
http://dx.doi.org/10.1145/3025453.3025558
https://dl.acm.org/doi/10.1145/2858036.2858477
http://dx.doi.org/10.1145/2858036.2858477
https://dl.acm.org/doi/10.1145/2818048.2819999
http://dx.doi.org/10.1145/2818048.2819999
https://dl.acm.org/doi/10.1145/2851581.2892354
http://dx.doi.org/10.1145/2851581.2892354
http://dx.doi.org/10.1017/s1041610214000088
http://dx.doi.org/10.4017/gt.2012.10.4.003.00
https://ieeexplore.ieee.org/document/6240361
https://ieeexplore.ieee.org/document/6240361
http://dx.doi.org/10.4108/icst.pervasivehealth.2012.248671
http://www.w3.org/Style/XSL
http://www.renderx.com/


mobile application. Dementia (London). May 18, 2022;21(4):1120-1134. [doi: 10.1177/14713012211065313] [Medline:
35300535]

57. Ahmad A, Premanandan S, Langegård U, Cajander Å, Johansson B, Carlsson M, et al. Positive design framework for carer
eSupport: qualitative study to support informal caregivers of patients with head and neck cancer in Sweden. JMIR Cancer.
May 30, 2023;9:e45748. [FREE Full text] [doi: 10.2196/45748] [Medline: 37252765]

58. Premanandan S, Ahmad A, Cajander Å, Ågerfalk PJ, van Gemert-Pijnen L. Design suggestions for a persuasive e-coaching
application: a study on informal caregivers' needs. Digit Health. May 30, 2023;9:20552076231177129. [FREE Full text]
[doi: 10.1177/20552076231177129] [Medline: 37284014]

59. Molinari-Ulate M, Guirado-Sánchez Y, Platón L, van der Roest HG, Bahillo A, Franco-Martín M. Cultural adaptation of
the iSupport online training and support programme for caregivers of people with dementia in Castilla y León, Spain.
Dementia (London). Jul 21, 2023;22(5):1010-1026. [FREE Full text] [doi: 10.1177/14713012231165578] [Medline:
36942726]

60. Ciuffreda I, Amabili G, Casaccia S, Benadduci M, Margaritini A, Maranesi E, et al. Design and development of a
technological platform based on a sensorized social robot for supporting older adults and caregivers: GUARDIAN ecosystem.
Int J of Soc Robotics. Sep 06, 2023. [doi: 10.1007/S12369-023-01038-5]

61. Gris F, D'Amen B, Lamura G, Paciaroni L, Socci M, Melchiorre MG. Personalized technological support for informal
caregivers of older people with dementia: a co-design approach involving potential end users and healthcare professionals
in three focus groups in Italy. Healthcare (Basel). Sep 28, 2023;11(19):2640. [FREE Full text] [doi:
10.3390/healthcare11192640] [Medline: 37830677]

62. Haji Mukhti M, Ibrahim M, Tengku Ismail TA, Nadal IP, Kamalakannan S, Kinra S, et al. Exploring the need for mobile
application in stroke management by informal caregivers: a qualitative study. Int J Environ Res Public Health. Oct 10,
2022;19(19):12959. [FREE Full text] [doi: 10.3390/ijerph191912959] [Medline: 36232257]

63. Fan Q, DuBose L, Ory MG, Lee S, Hoang MN, Vennatt J, et al. Financial, legal, and functional challenges of providing
care for people living with dementia and needs for a digital platform: interview study among family caregivers. JMIR
Aging. Sep 05, 2023;6:e47577. [FREE Full text] [doi: 10.2196/47577] [Medline: 37526513]

64. Egan KJ, Hodgson W, Dunlop MD, Imperatore G, Kirk A, Maguire R. A novel mobile app ("CareFit") to support informal
caregivers to undertake regular physical activity from home during and beyond COVID-19 restrictions: co-design and
prototype development study. JMIR Form Res. Oct 01, 2021;5(10):e27358. [FREE Full text] [doi: 10.2196/27358] [Medline:
34406969]

65. Giroux D, Tremblay M, Latulippe K, Provencher V, Poulin V, Giguere A, et al. Promoting identification and use of aid
resources by caregivers of seniors: co-design of an electronic health tool. JMIR Aging. Aug 22, 2019;2(2):e12314. [FREE
Full text] [doi: 10.2196/12314] [Medline: 31518284]

66. Gutierrez FJ, Ochoa SF. Making visible the invisible: understanding the nuances of computer-supported cooperative work
on informal elderly caregiving in Southern Cone families. Pers Ubiquit Comput. May 01, 2020;25(2):437-456. [doi:
10.1007/S00779-020-01404-4]

67. Hashemi M, Irajpour A, Taleghani F. Caregivers needing care: the unmet needs of the family caregivers of end-of-life
cancer patients. Support Care Cancer. Mar 27, 2018;26(3):759-766. [doi: 10.1007/s00520-017-3886-2] [Medline: 28952034]

68. Köhle N, Drossaert CH, Oosterik S, Schreurs KM, Hagedoorn M, van Uden-Kraan CF, et al. Needs and preferences of
partners of cancer patients regarding a web-based psychological intervention: a qualitative study. JMIR Cancer. Dec 29,
2015;1(2):e13. [FREE Full text] [doi: 10.2196/cancer.4631] [Medline: 28410157]

69. Martínez-Alcalá CI, Ramirez-Salvador JA, Rosales-Lagarde A, Jiménez-Rodríguez B. An eService platform for the assistance
and support of primary caregivers. In: Proceedings of the 12th Iberian Conference on Information Systems and Technologies.
2017. Presented at: CISTI '17; June 21-24, 2017:1-5; Lisbon, Portugal. URL: https://ieeexplore.ieee.org/document/7975767
[doi: 10.23919/cisti.2017.7975767]

70. Masterson-Algar P, Egan K, Flynn G, Hughes G, Spector A, Stott J, et al. iSupport for young carers: an adaptation of an
e-health intervention for young dementia carers. Int J Environ Res Public Health. Dec 22, 2022;20(1):127. [FREE Full text]
[doi: 10.3390/ijerph20010127] [Medline: 36612450]

71. Moreno-Cámara S, Palomino-Moral PÁ, Moral-Fernández L, Frías-Osuna A, Parra-Anguita L, Del-Pino-Casado R. Perceived
needs of the family caregivers of people with dementia in a mediterranean setting: a qualitative study. Int J Environ Res
Public Health. Mar 19, 2019;16(6):993. [FREE Full text] [doi: 10.3390/ijerph16060993] [Medline: 30893902]

72. Sepehri K, Holsti L, Niasati S, Chan V, Maclean KE. Beyond the bulging binder: family-centered design of a digital health
information management system for caregivers of children living with health complexity. In: Proceedings of the 2023 CHI
Conference on Human Factors in Computing Systems. 2023. Presented at: CHI '23; April 23-28, 2023:1-19; Hamburg,
Germany. URL: https://dl.acm.org/doi/10.1145/3544548.3581459 [doi: 10.1145/3544548.3581459]

73. Shreve J, Baier R, Epstein-Lubow G, Gardner R. Dementia caregivers' technology preferences: Design insights from
qualitative interviews. Gerontechnology. 2016;14(2):89-96. [FREE Full text] [doi: 10.4017/gt.2016.14.2.004.00]

74. Siddiqui F, Varghese D, Singh P, Bayyavarapu SB, Lindsay S, Chandrasekara D, et al. Exploring the digital support needs
of caregivers of people with serious mental illness. In: Proceedings of the 2023 CHI Conference on Human Factors in

J Med Internet Res 2024 | vol. 26 | e57393 | p. 22https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/14713012211065313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35300535&dopt=Abstract
https://cancer.jmir.org/2023//e45748/
http://dx.doi.org/10.2196/45748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37252765&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20552076231177129?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231177129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37284014&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/14713012231165578?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/14713012231165578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36942726&dopt=Abstract
http://dx.doi.org/10.1007/S12369-023-01038-5
https://www.mdpi.com/resolver?pii=healthcare11192640
http://dx.doi.org/10.3390/healthcare11192640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37830677&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph191912959
http://dx.doi.org/10.3390/ijerph191912959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36232257&dopt=Abstract
https://aging.jmir.org/2023//e47577/
http://dx.doi.org/10.2196/47577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37526513&dopt=Abstract
https://formative.jmir.org/2021/10/e27358/
http://dx.doi.org/10.2196/27358
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34406969&dopt=Abstract
https://aging.jmir.org/2019/2/e12314/
https://aging.jmir.org/2019/2/e12314/
http://dx.doi.org/10.2196/12314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518284&dopt=Abstract
http://dx.doi.org/10.1007/S00779-020-01404-4
http://dx.doi.org/10.1007/s00520-017-3886-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28952034&dopt=Abstract
https://cancer.jmir.org/2015/2/e13/
http://dx.doi.org/10.2196/cancer.4631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28410157&dopt=Abstract
https://ieeexplore.ieee.org/document/7975767
http://dx.doi.org/10.23919/cisti.2017.7975767
https://www.mdpi.com/resolver?pii=ijerph20010127
http://dx.doi.org/10.3390/ijerph20010127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36612450&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph16060993
http://dx.doi.org/10.3390/ijerph16060993
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30893902&dopt=Abstract
https://dl.acm.org/doi/10.1145/3544548.3581459
http://dx.doi.org/10.1145/3544548.3581459
https://journal.gerontechnology.org/archives/55174713df2f44c5a00625812aa9e8e0.pdf
http://dx.doi.org/10.4017/gt.2016.14.2.004.00
http://www.w3.org/Style/XSL
http://www.renderx.com/


Computing Systems. 2023. Presented at: CHI '23; April 23-28, 2023:1-16; Hamburg, Germany. URL: https://dl.acm.org/
doi/10.1145/3544548.3580674 [doi: 10.1145/3544548.3580674]

75. Vaughan C, Trail TE, Mahmud A, Dellva S, Tanielian T, Friedman E. Informal caregivers' experiences and perceptions of
a web-based peer support network: mixed-methods study. J Med Internet Res. Aug 28, 2018;20(8):e257. [FREE Full text]
[doi: 10.2196/jmir.9895] [Medline: 30154074]

76. Williamson SS, Gorman PN, Jimison HB. A mobile/web app for long distance caregivers of older adults: functional
requirements and design implications from a user centered design process. AMIA Annu Symp Proc. 2014;2014:1960-1969.
[FREE Full text] [Medline: 25954469]

77. Liverpool S, Edbrooke-Childs J. A caregiver digital intervention to support shared decision making in child and adolescent
mental health services: development process and stakeholder involvement analysis. JMIR Form Res. Jun 15,
2021;5(6):e24896. [FREE Full text] [doi: 10.2196/24896] [Medline: 34128821]

78. Xu X, Griva K, Koh M, Lum E, Tan WS, Thng S, et al. Creating a smartphone app for caregivers of children with atopic
dermatitis with caregivers, health care professionals, and digital health experts: participatory co-design. JMIR Mhealth
Uhealth. Oct 29, 2020;8(10):e16898. [FREE Full text] [doi: 10.2196/16898] [Medline: 33118949]

79. Ducharme F, Kergoat MJ, Coulombe R, Lévesque L, Antoine P, Pasquier F. Unmet support needs of early-onset dementia
family caregivers: a mixed-design study. BMC Nurs. Dec 19, 2014;13(1):49. [FREE Full text] [doi:
10.1186/s12912-014-0049-3] [Medline: 25550685]

80. Wan SW, Chong CS, Toh EL, Lim SH, Loi CT, Lew YF, et al. A theory-based, multidisciplinary approach to cocreate a
patient-centric digital solution to enhance perioperative health outcomes among colorectal cancer patients and their family
caregivers: development and evaluation study. J Med Internet Res. Dec 07, 2021;23(12):e31917. [FREE Full text] [doi:
10.2196/31917] [Medline: 34878991]

81. Cheng CF, Werner NE, Doutcheva N, Warner G, Barton HJ, Kelly MM, et al. Codesign and usability testing of a mobile
application to support family-delivered enteral tube care. Hosp Pediatr. Aug 2020;10(8):641-650. [FREE Full text] [doi:
10.1542/hpeds.2020-0076] [Medline: 32616602]

82. Costa Stutzel M, Filippo MP, Sztajnberg A, da Costa RM, Brites AD, da Motta LB, et al. Multi-part quality evaluation of
a customized mobile application for monitoring elderly patients with functional loss and helping caregivers. BMC Med
Inform Decis Mak. Jul 22, 2019;19(1):140. [FREE Full text] [doi: 10.1186/s12911-019-0839-3] [Medline: 31331309]

83. Xiao L, Yan X, Emery A. Design and evaluation of web interfaces for informal care providers in senior monitoring. Proc
of Assoc for Info. May 08, 2014;50(1):1-10. [doi: 10.1002/meet.14505001034]

84. Renati R, Bonfiglio NS, Rollo D. Dealing with loved ones' addiction: development of an app to cope with caregivers' stress.
Int J Environ Res Public Health. Nov 30, 2022;19(23):15950. [FREE Full text] [doi: 10.3390/ijerph192315950] [Medline:
36498025]

85. Thompson Z, Tamplin J, Vieira Sousa T, Carrasco R, Flynn L, Lamb KE, et al. Content development and validation for a
mobile application designed to train family caregivers in the use of music to support care of people living with dementia.
Front Med (Lausanne). 2023;10:1185818. [FREE Full text] [doi: 10.3389/fmed.2023.1185818] [Medline: 37250645]

86. Păsărelu CR, Kertesz R, Dobrean A. The development and usability of a mobile app for parents of children with ADHD.
Children (Basel). Jan 14, 2023;10(1):164. [FREE Full text] [doi: 10.3390/children10010164] [Medline: 36670714]

87. Dam AE, van Boxtel MP, Rozendaal N, Verhey FR, de Vugt ME. Development and feasibility of Inlife: a pilot study of
an online social support intervention for informal caregivers of people with dementia. PLoS One. Sep 8, 2017;12(9):e0183386.
[FREE Full text] [doi: 10.1371/journal.pone.0183386] [Medline: 28886056]

88. Wilding C, Davis H, Rasekaba T, Hamiduzzaman M, Royals K, Greenhill J, et al. Volunteers' support of carers of rural
people living with dementia to use a custom-built application. Int J Environ Res Public Health. Sep 20, 2021;18(18):9909.
[FREE Full text] [doi: 10.3390/ijerph18189909] [Medline: 34574832]

89. Teles S, Paúl C, Lima P, Chilro R, Ferreira A. User feedback and usability testing of an online training and support program
for dementia carers. Internet Interv. Sep 2021;25:100412. [FREE Full text] [doi: 10.1016/j.invent.2021.100412] [Medline:
34401371]

90. Gomes N, Caroço J, Rijo R, Martinho R, Querido A, Peralta T, et al. Evaluation of an e-health platform for informal
caregivers and health professionals: the case study of Help2Care. Inform Health Soc Care. Apr 03, 2022;47(2):144-158.
[doi: 10.1080/17538157.2021.1964509] [Medline: 34404326]

91. Quinn CC, Staub S, Barr E, Gruber-Baldini A. Mobile support for older adults and their caregivers: dyad usability study.
JMIR Aging. May 23, 2019;2(1):e12276. [FREE Full text] [doi: 10.2196/12276] [Medline: 31518271]

92. Brouns B, Meesters JJ, Wentink MM, de Kloet AJ, Arwert HJ, Vliet Vlieland TP, et al. Why the uptake of eRehabilitation
programs in stroke care is so difficult-a focus group study in the Netherlands. Implement Sci. Oct 29, 2018;13(1):133.
[FREE Full text] [doi: 10.1186/s13012-018-0827-5] [Medline: 30373611]

93. Andersson S, Erlingsson C, Magnusson L, Hanson E. The experiences of working carers of older people regarding access
to a web-based family care support network offered by a municipality. Scand J Caring Sci. Sep 01, 2017;31(3):487-496.
[doi: 10.1111/scs.12361] [Medline: 27481631]

J Med Internet Res 2024 | vol. 26 | e57393 | p. 23https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://dl.acm.org/doi/10.1145/3544548.3580674
https://dl.acm.org/doi/10.1145/3544548.3580674
http://dx.doi.org/10.1145/3544548.3580674
https://www.jmir.org/2018/8/e257/
http://dx.doi.org/10.2196/jmir.9895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30154074&dopt=Abstract
http://europepmc.org/abstract/MED/25954469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25954469&dopt=Abstract
https://formative.jmir.org/2021/6/e24896/
http://dx.doi.org/10.2196/24896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34128821&dopt=Abstract
https://mhealth.jmir.org/2020/10/e16898/
http://dx.doi.org/10.2196/16898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33118949&dopt=Abstract
https://bmcnurs.biomedcentral.com/articles/10.1186/s12912-014-0049-3
http://dx.doi.org/10.1186/s12912-014-0049-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25550685&dopt=Abstract
https://www.jmir.org/2021/12/e31917/
http://dx.doi.org/10.2196/31917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34878991&dopt=Abstract
https://europepmc.org/abstract/MED/32616602
http://dx.doi.org/10.1542/hpeds.2020-0076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32616602&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-019-0839-3
http://dx.doi.org/10.1186/s12911-019-0839-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31331309&dopt=Abstract
http://dx.doi.org/10.1002/meet.14505001034
https://www.mdpi.com/resolver?pii=ijerph192315950
http://dx.doi.org/10.3390/ijerph192315950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36498025&dopt=Abstract
https://europepmc.org/abstract/MED/37250645
http://dx.doi.org/10.3389/fmed.2023.1185818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37250645&dopt=Abstract
https://www.mdpi.com/resolver?pii=children10010164
http://dx.doi.org/10.3390/children10010164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36670714&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0183386
http://dx.doi.org/10.1371/journal.pone.0183386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28886056&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18189909
http://dx.doi.org/10.3390/ijerph18189909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34574832&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(21)00052-X
http://dx.doi.org/10.1016/j.invent.2021.100412
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34401371&dopt=Abstract
http://dx.doi.org/10.1080/17538157.2021.1964509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34404326&dopt=Abstract
https://aging.jmir.org/2019/1/e12276/
http://dx.doi.org/10.2196/12276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518271&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-018-0827-5
http://dx.doi.org/10.1186/s13012-018-0827-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30373611&dopt=Abstract
http://dx.doi.org/10.1111/scs.12361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27481631&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


94. Kajaks T, Longfield A, Orozco F, Holyoke P, Dutta T. Pilot quality improvement study of Safeback: a mobile application
for estimating low back compression forces for caregivers in the field. Proc Hum Factors Ergon Soc Annu Meet. Dec 20,
2016;59(1):610-614. [doi: 10.1177/1541931215591134]

95. Lundberg S. The results from a two-year case study of an information and communication technology support system for
family caregivers. Disabil Rehabil Assist Technol. Jul 15, 2014;9(4):353-358. [doi: 10.3109/17483107.2013.814170]
[Medline: 23855387]

96. Blusi M, Dalin R, Jong M. The benefits of e-health support for older family caregivers in rural areas. J Telemed Telecare.
Mar 2014;20(2):63-69. [doi: 10.1177/1357633X13519901] [Medline: 24446251]

97. Blusi M, Asplund K, Jong M. Older family carers in rural areas: experiences from using caregiver support services based
on Information and Communication Technology (ICT). Eur J Ageing. Sep 29, 2013;10(3):191-199. [FREE Full text] [doi:
10.1007/s10433-013-0260-1] [Medline: 28804294]

98. Chiu TM, Eysenbach G. Theorizing the health service usage behavior of family caregivers: a qualitative study of an
internet-based intervention. Int J Med Inform. Nov 2011;80(11):754-764. [doi: 10.1016/j.ijmedinf.2011.08.010] [Medline:
21958550]

99. Torp S, Hanson E, Hauge S, Ulstein I, Magnusson L. A pilot study of how information and communication technology
may contribute to health promotion among elderly spousal carers in Norway. Health Soc Care Community. Jan
2008;16(1):75-85. [doi: 10.1111/j.1365-2524.2007.00725.x] [Medline: 18181817]

100. Andersson NB, Hanson E, Magnusson L, Nolan M. Views of family carers and older people of information technology.
Br J Nurs. Jun 27, 2002;11(12):827-831. [doi: 10.12968/bjon.2002.11.12.10306] [Medline: 12131833]

101. Husebø AM. Stakeholders' perspectives on eHealth support in colorectal cancer survivorship: qualitative interview study.
JMIR Cancer. Sep 07, 2021;7(3):e28279. [FREE Full text] [doi: 10.2196/28279] [Medline: 34491210]

102. Hermaszewska S, Sin J. End-user perspectives on the development of an online intervention for parents of children on the
autism spectrum. Autism. Jul 11, 2021;25(5):1234-1245. [FREE Full text] [doi: 10.1177/1362361320984895] [Medline:
33423522]

103. Rottenberg S, Williams A. Web-based delivery of the caregiving essentials course for informal caregivers of older adults
in Ontario: mixed methods evaluation study. JMIR Aging. Jun 15, 2021;4(2):e25671. [FREE Full text] [doi: 10.2196/25671]
[Medline: 34128815]

104. Egan KJ, Hodgson W, Imperatore G, Dunlop MD, Maguire R, Kirk A. Supporting physical activity for informal caregivers
during and beyond COVID-19: exploring the feasibility, usability and acceptability of a digital health smartphone application,
'CareFit'. Int J Environ Res Public Health. Sep 30, 2022;19(19):12506. [FREE Full text] [doi: 10.3390/ijerph191912506]
[Medline: 36231803]

105. Lam SK, Chau JP, Lo SH, Siow EK, Lee VW, Shum EW, et al. User engagement in the development of a home-based
virtual multidisciplinary stroke care clinic for stroke survivors and caregivers: a qualitative descriptive study. Disabil
Rehabil. Oct 2022;44(20):5983-5989. [doi: 10.1080/09638288.2021.1955305] [Medline: 34297647]

106. Boutilier JJ, Loganathar P, Linden A, Scheer E, Noejovich S, Elliott C, et al. A web-based platform (CareVirtue) to support
caregivers of people living with Alzheimer disease and related dementias: mixed methods feasibility study. JMIR Aging.
Aug 04, 2022;5(3):e36975. [FREE Full text] [doi: 10.2196/36975] [Medline: 35925654]

107. Kwok I, Lattie EG, Yang D, Summers A, Grote V, Cotten P, et al. Acceptability and feasibility of a socially enhanced,
self-guided, positive emotion regulation intervention for caregivers of individuals with dementia: pilot intervention study.
JMIR Aging. Sep 06, 2023;6:e46269. [FREE Full text] [doi: 10.2196/46269] [Medline: 37672311]

108. Tibell LH, Alvariza A, Kreicbergs U, Wallin V, Steineck G, Holm M. Web-based support for spouses of patients with
life-threatening illness cared for in specialized home care - A feasibility study. Palliat Support Care. Dec 20, 2022:1-9.
[doi: 10.1017/S1478951522001602] [Medline: 36537025]

109. Austrom MG, Geros KN, Hemmerlein K, McGuire SM, Gao S, Brown SA, et al. Use of a multiparty web based
videoconference support group for family caregivers: innovative practice. Dementia (London). Sep 25, 2015;14(5):682-690.
[FREE Full text] [doi: 10.1177/1471301214544338] [Medline: 25062788]

110. Barbabella F, Poli A, Hanson E, Andréasson F, Salzmann B, Döhner H, et al. Usage and usability of a web-based program
for family caregivers of older people in three European countries: a mixed-methods evaluation. Comput Inform Nurs. May
2018;36(5):232-241. [doi: 10.1097/CIN.0000000000000422] [Medline: 29505433]

111. Brown EL, Ruggiano N, Page TF, Roberts L, Hristidis V, Whiteman KL, et al. CareHeroes web and Android™ apps for
dementia caregivers: a feasibility study. Res Gerontol Nurs. 2016;9(4):193-203. [FREE Full text] [doi:
10.3928/19404921-20160229-02] [Medline: 29977440]

112. Crotty BH, Asan O, Holt J, Tyszka J, Erickson J, Stolley M, et al. Qualitative assessment of unmet information management
needs of informal cancer caregivers: four themes to inform oncology practice. JCO Clin Cancer Inform. Nov
2020;(4):521-528. [doi: 10.1200/cci.19.00159]

113. Iribarren S, Stonbraker S, Suero-Tejeda N, Granja M, Luchsinger JA, Mittelman M, et al. Information, communication,
and online tool needs of Hispanic family caregivers of individuals with Alzheimer's disease and related dementias. Inform
Health Soc Care. 2019;44(2):115-134. [doi: 10.1080/17538157.2018.1433674] [Medline: 29504837]

J Med Internet Res 2024 | vol. 26 | e57393 | p. 24https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/1541931215591134
http://dx.doi.org/10.3109/17483107.2013.814170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23855387&dopt=Abstract
http://dx.doi.org/10.1177/1357633X13519901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24446251&dopt=Abstract
https://europepmc.org/abstract/MED/28804294
http://dx.doi.org/10.1007/s10433-013-0260-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28804294&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2011.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21958550&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2524.2007.00725.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18181817&dopt=Abstract
http://dx.doi.org/10.12968/bjon.2002.11.12.10306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12131833&dopt=Abstract
https://cancer.jmir.org/2021/3/e28279/
http://dx.doi.org/10.2196/28279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34491210&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/1362361320984895?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1362361320984895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33423522&dopt=Abstract
https://aging.jmir.org/2021/2/e25671/
http://dx.doi.org/10.2196/25671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34128815&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph191912506
http://dx.doi.org/10.3390/ijerph191912506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36231803&dopt=Abstract
http://dx.doi.org/10.1080/09638288.2021.1955305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34297647&dopt=Abstract
https://aging.jmir.org/2022/3/e36975/
http://dx.doi.org/10.2196/36975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35925654&dopt=Abstract
https://aging.jmir.org/2023//e46269/
http://dx.doi.org/10.2196/46269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37672311&dopt=Abstract
http://dx.doi.org/10.1017/S1478951522001602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36537025&dopt=Abstract
https://europepmc.org/abstract/MED/25062788
http://dx.doi.org/10.1177/1471301214544338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25062788&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29505433&dopt=Abstract
http://europepmc.org/abstract/MED/29977440
http://dx.doi.org/10.3928/19404921-20160229-02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29977440&dopt=Abstract
http://dx.doi.org/10.1200/cci.19.00159
http://dx.doi.org/10.1080/17538157.2018.1433674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29504837&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


114. Ploeg J, McAiney C, Duggleby W, Chambers T, Lam A, Peacock S, et al. A web-based intervention to help caregivers of
older adults with dementia and multiple chronic conditions: qualitative study. JMIR Aging. Apr 23, 2018;1(1):e2. [FREE
Full text] [doi: 10.2196/aging.8475] [Medline: 31518230]

115. Rettinger L, Zeuner L, Werner K, Ritschl V, Mosor E, Stamm T, et al. A mixed-methods evaluation of a supporting app
for informal caregivers of people with dementia. In: Proceedings of the 13th ACM International Conference on PErvasive
Technologies Related to Assistive Environments. 2020. Presented at: PETRA '20; June 30-July 3, 2020:1-8; Corfu, Greece.
URL: https://dl.acm.org/doi/10.1145/3389189.3397981 [doi: 10.1145/3389189.3397981]

116. Batchelor R, Gulshan S, Shritharan H, Williams E, Henderson C, Gillard S, et al. Perceived acceptability and experiences
of a digital psychoeducation and peer support intervention (COPe-support): interview study with carers supporting individuals
with psychosis. J Med Internet Res. Feb 02, 2022;24(2):e27781. [FREE Full text] [doi: 10.2196/27781] [Medline: 35107439]

117. Honary M, Fisher NR, McNaney R, Lobban F. A web-based intervention for relatives of people experiencing psychosis or
bipolar disorder: design study using a user-centered approach. JMIR Ment Health. Dec 07, 2018;5(4):e11473. [FREE Full
text] [doi: 10.2196/11473] [Medline: 30530457]

118. Sin J, Woodham LA, Henderson C, Williams E, Sesé Hernández A, Gillard S. Usability evaluation of an eHealth intervention
for family carers of individuals affected by psychosis: a mixed-method study. Digit Health. Aug 28,
2019;5:2055207619871148. [FREE Full text] [doi: 10.1177/2055207619871148] [Medline: 31489205]

119. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [doi:
10.1191/1478088706qp063oa]

120. Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the methodology. Implement Sci. 2010;5:69. [FREE Full
text] [doi: 10.1186/1748-5908-5-69] [Medline: 20854677]

121. Vaismoradi M, Jones J, Turunen H, Snelgrove S. Theme development in qualitative content analysis and thematic analysis.
J Nurs Educ Pract. Jan 15, 2016;6(5):100. [doi: 10.5430/jnep.v6n5p100]

122. Adams E, Boulton M, Watson E. The information needs of partners and family members of cancer patients: a systematic
literature review. Patient Educ Couns. Nov 2009;77(2):179-186. [doi: 10.1016/J.PEC.2009.03.027]

123. Bee PE, Barnes P, Luker KA. A systematic review of informal caregivers' needs in providing home-based end-of-life care
to people with cancer. J Clin Nurs. May 08, 2009;18(10):1379-1393. [doi: 10.1111/j.1365-2702.2008.02405.x] [Medline:
18624779]

124. Ramadurai D, Corder S, Churney T, Graney B, Harshman A, Meadows S, et al. Understanding the informational needs of
patients with IPF and their caregivers: 'you get diagnosed, and you ask this question right away, what does this mean?'.
BMJ Open Qual. Jan 30, 2018;7(1):e000207. [FREE Full text] [doi: 10.1136/bmjoq-2017-000207] [Medline: 29464212]

125. Washington KT, Meadows SE, Elliott SG, Koopman RJ. Information needs of informal caregivers of older adults with
chronic health conditions. Patient Educ Couns. Apr 2011;83(1):37-44. [doi: 10.1016/j.pec.2010.04.017] [Medline: 20452165]

126. Lamm K, Kristensson Hallström I, Landgren K. Parents' experiences of living with a child with paediatric feeding disorder:
an interview study in Sweden. Scand J Caring Sci. Dec 10, 2023;37(4):949-958. [doi: 10.1111/scs.13070] [Medline:
35142385]

127. Darcy J, Brunsden V, Hill R. Exploring online support: informal caregivers' usage of a mental health discussion board. J
Cyber Ther Rehabil. 2011;4(4):477. [FREE Full text]

128. Khemai C, Meijers JM, Mujezinovic I, Bolt SR, Pieters S, Moser A, et al. Interprofessional collaboration in palliative
dementia care through the eyes of informal caregivers. Dementia (London). Aug 10, 2022;21(6):1890-1913. [FREE Full
text] [doi: 10.1177/14713012221098259] [Medline: 35535552]

129. Kontrimiene A, Sauseriene J, Blazeviciene A, Raila G, Jaruseviciene L. Qualitative research of informal caregivers' personal
experiences caring for older adults with dementia in Lithuania. Int J Ment Health Syst. Jan 20, 2021;15(1):12. [FREE Full
text] [doi: 10.1186/s13033-020-00428-w] [Medline: 33472676]

130. Newman K, Wang AH, Wang AZ, Hanna D. The role of internet-based digital tools in reducing social isolation and
addressing support needs among informal caregivers: a scoping review. BMC Public Health. Nov 09, 2019;19(1):1495.
[FREE Full text] [doi: 10.1186/s12889-019-7837-3] [Medline: 31706294]

131. Bjerregaard K, Haslam SA, Mewse A, Morton T. The shared experience of caring: a study of care-workers' motivations
and identifications at work. Age Soc. Oct 12, 2015;37(1):113-138. [doi: 10.1017/s0144686x15000860]

132. Schulz R, Czaja SJ. Family caregiving: a vision for the future. Am J Geriatr Psychiatry. Mar 2018;26(3):358-363. [doi:
10.1016/j.jagp.2017.06.023] [Medline: 28774786]

133. Council on Children with Disabilities and Medical Home Implementation Project Advisory Committee. Patient- and
family-centered care coordination: a framework for integrating care for children and youth across multiple systems. Pediatrics.
May 28, 2014;133(5):e1451-e1460. [doi: 10.1542/peds.2014-0318] [Medline: 24777209]

134. Kianfar S, Carayon P, Hundt AS, Hoonakker P. Care coordination for chronically ill patients: identifying coordination
activities and interdependencies. Appl Ergon. Oct 2019;80:9-16. [FREE Full text] [doi: 10.1016/j.apergo.2019.05.002]
[Medline: 31280815]

135. Espinel-Flores V, Vargas I, Eguiguren P, Mogollón-Pérez AS, Ferreira de Medeiros Mendes M, López-Vázquez J, et al.
Assessing the impact of clinical coordination interventions on the continuity of care for patients with chronic conditions:

J Med Internet Res 2024 | vol. 26 | e57393 | p. 25https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://aging.jmir.org/2018/1/e2/
https://aging.jmir.org/2018/1/e2/
http://dx.doi.org/10.2196/aging.8475
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518230&dopt=Abstract
https://dl.acm.org/doi/10.1145/3389189.3397981
http://dx.doi.org/10.1145/3389189.3397981
https://www.jmir.org/2022/2/e27781/
http://dx.doi.org/10.2196/27781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35107439&dopt=Abstract
https://mental.jmir.org/2018/4/e11473/
https://mental.jmir.org/2018/4/e11473/
http://dx.doi.org/10.2196/11473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30530457&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2055207619871148?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207619871148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31489205&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
http://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-69
http://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-69
http://dx.doi.org/10.1186/1748-5908-5-69
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20854677&dopt=Abstract
http://dx.doi.org/10.5430/jnep.v6n5p100
http://dx.doi.org/10.1016/J.PEC.2009.03.027
http://dx.doi.org/10.1111/j.1365-2702.2008.02405.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18624779&dopt=Abstract
https://bmjopenquality.bmj.com/lookup/pmidlookup?view=long&pmid=29464212
http://dx.doi.org/10.1136/bmjoq-2017-000207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29464212&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2010.04.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20452165&dopt=Abstract
http://dx.doi.org/10.1111/scs.13070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35142385&dopt=Abstract
https://go.gale.com/ps/i.do?id=GALE|A321336265&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=17849934&p=AONE
https://journals.sagepub.com/doi/abs/10.1177/14713012221098259?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/abs/10.1177/14713012221098259?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/14713012221098259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35535552&dopt=Abstract
https://ijmhs.biomedcentral.com/articles/10.1186/s13033-020-00428-w
https://ijmhs.biomedcentral.com/articles/10.1186/s13033-020-00428-w
http://dx.doi.org/10.1186/s13033-020-00428-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33472676&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7837-3
http://dx.doi.org/10.1186/s12889-019-7837-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31706294&dopt=Abstract
http://dx.doi.org/10.1017/s0144686x15000860
http://dx.doi.org/10.1016/j.jagp.2017.06.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28774786&dopt=Abstract
http://dx.doi.org/10.1542/peds.2014-0318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24777209&dopt=Abstract
https://europepmc.org/abstract/MED/31280815
http://dx.doi.org/10.1016/j.apergo.2019.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31280815&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


participatory action research in five Latin American countries. Health Policy Plan. Jan 13, 2022;37(1):1-11. [FREE Full
text] [doi: 10.1093/heapol/czab130] [Medline: 34718564]

136. Look KA, Stone JA. Medication management activities performed by informal caregivers of older adults. Res Social Adm
Pharm. May 2018;14(5):418-426. [FREE Full text] [doi: 10.1016/j.sapharm.2017.05.005] [Medline: 28528023]

137. Gillespie R, Mullan J, Harrison L. Managing medications: the role of informal caregivers of older adults and people living
with dementia. A review of the literature. J Clin Nurs. Dec 2014;23(23-24):3296-3308. [doi: 10.1111/jocn.12519] [Medline:
24354583]

138. Alwan M, Kell S, Turner B, Dalal S, Mack D, Felder R. Psychosocial impact of passive health status monitoring on informal
caregivers and older adults living in independent senior housing. In: Proceedings of the 2nd International Conference on
Information & Communication Technologies. 2006. Presented at: ICICT '06; April 24-28, 2006:808-813; Damascus, Syria.
URL: https://ieeexplore.ieee.org/document/1684477 [doi: 10.1109/ictta.2006.1684477]

139. Spann A, Vicente J, Abdi S, Hawley M, Spreeuwenberg M, de Witte L. Benefits and barriers of technologies supporting
working carers- a scoping review. Health Soc Care Commun. Jan 25, 2022;30(1):e1-15. [FREE Full text] [doi:
10.1111/hsc.13421] [Medline: 34036665]

140. Lorca-Cabrera J, Martí-Arques R, Albacar-Riobóo N, Raigal-Aran L, Roldan-Merino J, Ferré-Grau C. Mobile applications
for caregivers of individuals with chronic conditions and/or diseases: quantitative content analysis. Int J Med Inform. Jan
2021;145:104310. [doi: 10.1016/j.ijmedinf.2020.104310] [Medline: 33161319]

141. Lam L, Lam M. The use of information technology and mental health among older care-givers in Australia. Aging Ment
Health. Jul 2009;13(4):557-562. [doi: 10.1080/13607860802607306] [Medline: 19629780]

142. Demiris G, Afrin LB, Speedie S, Courtney KL, Sondhi M, Vimarlund V, et al. Patient-centered applications: use of
information technology to promote disease management and wellness. A white paper by the AMIA knowledge in motion
working group. J Am Med Inform Assoc. Jan 2008;15(1):8-13. [FREE Full text] [doi: 10.1197/jamia.M2492] [Medline:
17947617]

143. McPherson KM, Kayes NK, Moloczij N, Cummins C. Improving the interface between informal carers and formal health
and social services: a qualitative study. Int J Nurs Stud. Mar 2014;51(3):418-429. [doi: 10.1016/j.ijnurstu.2013.07.006]
[Medline: 23928324]

144. Morris SM, Thomas C. The need to know: informal carers and information. Eur J Cancer Care (Engl). Sep
2002;11(3):183-187. [doi: 10.1046/j.1365-2354.2002.00337.x] [Medline: 12296835]

145. Wiles J. Informal caregivers' experiences of formal support in a changing context. Health Soc Care Community. May
2003;11(3):189-207. [doi: 10.1046/j.1365-2524.2003.00419.x] [Medline: 12823424]

146. Wittenberg Y, Kwekkeboom R, Staaks J, Verhoeff A, de Boer A. Informal caregivers' views on the division of responsibilities
between themselves and professionals: a scoping review. Health Soc Care Community. Jul 18, 2018;26(4):e460-e473. [doi:
10.1111/hsc.12529] [Medline: 29250848]

147. Kamalraj P, Savundranayagam MY, Orange JB, Kloseck M. Communication in home care: understanding the lived
experiences of formal caregivers communicating with persons living with dementia. Int J Older People Nurs. Nov
2021;16(6):e12401. [doi: 10.1111/opn.12401] [Medline: 34337872]

148. Ahmad A, Mozelius P. Human-computer interaction for older adults - a literature review on technology acceptance of
eHealth systems. J Engg Res Sci. Apr 2022;1(4):119-126. [doi: 10.55708/js0104014]

149. Christie HL, Bartels SL, Boots LM, Tange HJ, Verhey F, de Vugt ME. A systematic review on the implementation of
eHealth interventions for informal caregivers of people with dementia. Internet Interv. Sep 2018;13:51-59. [FREE Full
text] [doi: 10.1016/j.invent.2018.07.002] [Medline: 30206519]

150. Peek ST, Wouters EJ, van Hoof J, Luijkx KG, Boeije HR, Vrijhoef HJ. Factors influencing acceptance of technology for
aging in place: a systematic review. Int J Med Inform. Apr 2014;83(4):235-248. [FREE Full text] [doi:
10.1016/j.ijmedinf.2014.01.004] [Medline: 24529817]

151. Norman DA. Cognitive engineering. In: Norman DA, Draper SW, editors. User Centered System Design; New Perspectives
on Human-Computer Interaction. Boston, MA. L. Erlbaum Associates; 1986:61.

Abbreviations
PICOS: population, intervention, comparator, outcome, and study design
PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Review
RQ: research question

J Med Internet Res 2024 | vol. 26 | e57393 | p. 26https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/34718564
https://europepmc.org/abstract/MED/34718564
http://dx.doi.org/10.1093/heapol/czab130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34718564&dopt=Abstract
https://europepmc.org/abstract/MED/28528023
http://dx.doi.org/10.1016/j.sapharm.2017.05.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28528023&dopt=Abstract
http://dx.doi.org/10.1111/jocn.12519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24354583&dopt=Abstract
https://ieeexplore.ieee.org/document/1684477
http://dx.doi.org/10.1109/ictta.2006.1684477
https://eprints.whiterose.ac.uk/175016/
http://dx.doi.org/10.1111/hsc.13421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34036665&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2020.104310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33161319&dopt=Abstract
http://dx.doi.org/10.1080/13607860802607306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19629780&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17947617
http://dx.doi.org/10.1197/jamia.M2492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17947617&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2013.07.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23928324&dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2354.2002.00337.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12296835&dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2524.2003.00419.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12823424&dopt=Abstract
http://dx.doi.org/10.1111/hsc.12529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29250848&dopt=Abstract
http://dx.doi.org/10.1111/opn.12401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34337872&dopt=Abstract
http://dx.doi.org/10.55708/js0104014
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(18)30022-8
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(18)30022-8
http://dx.doi.org/10.1016/j.invent.2018.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30206519&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(14)00017-3
http://dx.doi.org/10.1016/j.ijmedinf.2014.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24529817&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by N Cahill; submitted 19.02.24; peer-reviewed by G Myreteg, S Brdnik, T Heričko; comments to author 21.06.24; revised
version received 17.07.24; accepted 10.09.24; published 23.10.24

Please cite as:
Premanandan S, Ahmad A, Cajander Å, Ågerfalk P, van Gemert-Pijnen L
Designing and Evaluating IT Applications for Informal Caregivers: Scoping Review
J Med Internet Res 2024;26:e57393
URL: https://www.jmir.org/2024/1/e57393
doi: 10.2196/57393
PMID:

©Shweta Premanandan, Awais Ahmad, Åsa Cajander, Pär Ågerfalk, Lisette van Gemert-Pijnen. Originally published in the
Journal of Medical Internet Research (https://www.jmir.org), 23.10.2024. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original publication on
https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2024 | vol. 26 | e57393 | p. 27https://www.jmir.org/2024/1/e57393
(page number not for citation purposes)

Premanandan et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2024/1/e57393
http://dx.doi.org/10.2196/57393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

