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Abstract 

Background New technologies have brought about a new age of technology-enabled aids that can equip informal 
carers with the relevant resources for better care. These include but are not limited to facilitating access to healthcare 
providers, knowledge of caring for persons living with dementia, and sources of support for carers’ well-being. This 
qualitative study explores barriers to using eHealth/mHealth platforms and perceived beneficial eHealth/mHealth 
platform features among informal carers of persons living with dementia.

Methods An exploratory qualitative study design was employed. Semi-structured interviews were conducted 
among 29 informal carers of persons living with dementia in Singapore recruited via convenience and snowball sam-
pling. The interviews were audio-recorded and transcribed verbatim. Thematic analysis was used to analyse the data.

Results The participants in this study identified several barriers to using eHealth/mHealth platforms, including per-
sonal preference, apprehension, poor user experience and lack of skills. On the other hand, knowledge of dementia, 
caring for persons living with dementia and self-care, a list of resources, social support, location monitoring and alert 
systems, and the ability to manage appointments and transactions were valuable features for eHealth/mHealth 
platforms.

Conclusions Despite the underutilisation of eHealth/mHealth platforms, carers expressed a keen interest in using 
them if they are functional and capable of reducing their care burden. The findings from this study can contribute 
to developing content and features for eHealth/mHealth interventions aimed at lightening carers’ burden in their day-
to-day caring routine.
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Introduction
Dementia is a syndrome characterised by significant 
impairment in cognitive functioning, affecting mem-
ory, thinking, behaviour, and daily functioning [1, 2]. 
Worldwide, more than 55 million people live with 
dementia, and this figure is projected to increase to 78 
million by 2030 due to the world’s ageing population [2, 
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3]. Consequently, the cost of dementia will increase [2, 4], 
and more people will have to take on the role of an infor-
mal carer, which is often reported to be highly demand-
ing [5].

Informal carers, such as relatives and friends, gener-
ally provide the majority of care to meet the basic needs 
of persons living with dementia in the community [6]. 
Informal caring is often associated with experiencing sig-
nificant physical, psychological, emotional and financial 
burdens [5]. In addition to managing and dealing with 
challenging symptoms of dementia, such as impairment 
in daily living activities and psychological and behav-
ioural disturbances [5, 7], carers often struggle with role 
conflicts, such as juggling work and caring [8]. Further-
more, carers often engage in intensive and lengthy care 
[9]. Under these circumstances, caring for persons living 
with dementia is often associated with burnout, depres-
sion, anxiety, and poorer health [6, 10–12]. Nonetheless, 
some studies highlight carers’ experience of positive out-
comes from caring for persons living with dementia, such 
as experiencing feelings of gratitude, a sense of mastery, 
personal growth and being more resilient [13–15].

New technologies have brought about a new age of 
technology-enabled aids that can enhance healthcare ser-
vices and information delivery. These are often referred 
to as eHealth and mHealth. eHealth refers to "health ser-
vices and information delivered and enhanced through 
the internet and related technology" [16], and mHealth is 
defined as “medical and public health practice supported 
by mobile devices, such as mobile phones, patient moni-
toring devices, personal digital assistants, and other wire-
less devices” [17]. Mobile technology in healthcare can be 
advantageous, as these devices are highly personal, eas-
ily accessible, and cost-effective [18, 19]. Furthermore, 
mobile technologies have the potential to enhance the 
overall caring experience. They offer easy access to rele-
vant resources and information related to caring [20, 21], 
along with tools to support care management for persons 
living with dementia [22, 23].

Sriram et  al. [22] conducted a systematic review to 
assess outcomes and informal carers’ experience with 
assistive technology (AT) use in dementia care at home. 
In their review, they identified AT as being mainly used 
for safety and security purposes (e.g., tracking devices, 
safety alarms, and fall detectors), supporting memory and 
orientation of persons living with dementia (e.g., memory 
games and cognitive stimulation exercises), as well as for 
social interaction and leisure activities (e.g., robotic ther-
apy ‘seal’ and simple mobile phone). In general, AT was 
perceived as valuable and removing worries and burdens. 
In another systematic review, Brown et al. [24] explored 
how smartphone technologies have been used to support 
caring for persons living with Alzheimer’s Disease (AD). 

They had identified 13 apps to be relevant, of which eight 
focused more on the management of care towards per-
sons living with AD (e.g., management of appointments 
and medication and hospice support). The authors noted 
that most of these apps had limited features and could 
not meet the complex needs of carers. Nonetheless, it is 
worth noting that mobile app-based interventions have 
shown some merit in reducing the burdens and improv-
ing the health outcomes of carers, including a decrease in 
carers’ anxiety and distress, depression symptoms and an 
increase in their sense of competence [20, 25].

In Singapore, the prevalence of dementia among resi-
dents aged 60  years and above is approximately 10% 
[26], and informal carers are reported to spend con-
siderable time on caring [27]. In terms of sources of 
healthcare information, management of care and deliv-
ery of healthcare services, there are some websites (e.g., 
‘HealthHub’ [28], ‘Agency for Integrated Care (AIC)’ 
[29] and ‘Jaga Me’ [30]) and mobile applications (e.g., 
‘CARA’ [31]) supporting carers of persons living with 
dementia that are developed in Singapore. Other key 
features of the mobile applications include locating and 
notification of missing persons living with dementia, 
involving multiple family members in caring through 
a connected care circle feature, providing rewards to 
users in the form of discounts and privileges from part-
ners (CARA) [31], and allowing users to view health and 
wellness information, access health records, and per-
form transactions for health services for themselves and 
their relatives (HealthHub) [28].

Understanding carers’ experiences with technology in 
supporting their caring journey is crucial for evaluating 
the relevance and utility of this medium in enhancing 
support and reducing the burden on carers. While exist-
ing research on mHealth [32–35] and eHealth interven-
tions [36–38] has predominantly focused on Western 
contexts, it is important to consider the specific needs 
and experiences of carers in Asian countries. However, 
it is noteworthy that Singapore, being an Asian country, 
boasts well-developed technological systems that may 
bear similarities to those in developed or Western coun-
tries. Despite this, there remains a scarcity of research 
conducted in Asian countries to explore the attitudes 
and experiences of dementia carers in utilising eHealth/
mHealth to support their caring efforts. Carers in Asian 
countries may have distinct needs and experiences 
compared to their Western counterparts. Moreover, 
the high prevalence of smartphone usage among Sin-
gapore residents further underscores the relevance and 
significance of exploring this topic in Singapore. With 
rates exceeding 95% among individuals aged 15–49, 
88% among those aged 50–59, and 56% among individu-
als aged 60 and above [39], there is a clear indication of 
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the potential for technology-enabled interventions to 
impact carers’ lives positively.

Therefore, conducting research in this area can inform 
our understanding of the experiences and effectiveness 
of eHealth/mHealth in supporting carers of individu-
als living with dementia in an Asian country. It can also 
provide insights for developing technology-enabled aids 
that better address the unique needs of carers in this 
population. To achieve these aims, the present study uti-
lised a qualitative approach to identify barriers to using 
eHealth/mHealth platforms and gather suggestions for 
beneficial features of these platforms that can aid carers 
of persons living with dementia. Additionally, this study 
seeks to construct a conceptual framework that depicts 
the relationship between barriers to eHealth/mHealth 
use, beneficial features of eHealth/mHealth platforms, 
and the use of eHealth/mHealth platforms.

Materials and methods
Study design
This study employed an exploratory qualitative study 
design. Semi-structured interviews were conducted to 
gather the perspectives of carers of persons living with 
dementia regarding the use of eHealth and mHealth in 
their daily caring activities. The reporting of this study 
adheres to the Consolidated Criteria for Reporting Quali-
tative Research (COREQ)  checklist [40], ensuring com-
prehensive and transparent reporting of qualitative data.

Sample
Participants were informal carers of persons living with 
dementia in Singapore who were recruited between April 
2019 and December 2020 via convenience and snowball 
sampling if they met the following inclusion criteria: (1) 
Singapore residents (Singapore Citizens and Permanent 
Residents; (2) aged 21 years and above; (3) key informal 
carer for a person living  with dementia; and (4) able to 
speak in English, Mandarin, Malay or Tamil. Participants 
were recruited via referrals from clinicians treating their 
relatives (persons living with dementia) during their out-
patient visits at the outpatient and satellite clinics of the 
Institute of Mental Health (a tertiary psychiatric hospi-
tal) or the geriatric clinic of a local Hospital. Study flyers 
were also disseminated to study participants for snowball 
recruitment of other carers. Participants also consisted of 
those who had participated in prior studies and had given 
permission to be contacted for future studies. Exclusion 
criteria included (1) carers who did not visit their rela-
tives (persons living with dementia) every week, (2) car-
ers whose relatives were institutionalised at the point of 
recruitment, and (3) carers who had difficulties under-
standing the informed consent document. The last crite-
rion was implemented to ensure that participating carers 

possess adequate language and comprehension abilities, 
enabling them to provide informed consent and actively 
engage in the research study.

After discussing the research’s purpose, process, and 
data management, all participants provided written con-
sent before the interviews. Consent-taking procedures 
were conducted by study team members (ES, QY, YZ, 
AJ) and not by referring clinicians to prevent coercion. 
A total of 43 people were approached via telephone calls. 
Of those approached, 29 participated and completed the 
interview. Those who did not participate were uncon-
tactable (from the list of participants recruited from 
prior studies and permitted to be contacted for future 
studies) or refused to participate. While not all individu-
als provided reasons for their refusal, some mentioned 
they were not keen, busy, or uncomfortable participating 
in the interview. There was no established relationship 
between participants and study team members before 
study commencement.

Data collection
Data were collected via semi-structured in-depth inter-
views conducted either face-to-face at a private place 
(e.g., private space in a public area or home) preferred 
by the carers (n = 23) or through online videoconfer-
encing using the Zoom platform (n = 6) with 29 partici-
pants. Only participants and researchers were present 
for all interviews except for one where a family member 
also sat in with the participant. The online videoconfer-
encing mode was extended to participants in light of the 
COVID-19 pandemic restrictions. Face-to-face inter-
views were conducted at public spaces or participants’ 
homes to ensure convenience. Most participants were 
bilingual in English and their mother tongue (i.e., Man-
darin, Malay or Tamil), and they were allowed to have 
the interview conducted in either of these languages. 
Interviews were conducted primarily in English by male 
(QY, PhD) and female (ES, BA; YZ, MPH; AJ, MPhil) 
researchers trained in qualitative research and had prior 
experience conducting interviews. English was the most 
preferred language among participants. Hence, the inter-
views were predominantly conducted in English. How-
ever, some interviews were conducted in Mandarin (by 
QY and YZ) to accommodate participants who were 
more comfortable conversing in their mother tongue. 
The data used in this study originated from a qualitative 
study that aimed to explore carers’ experiences in provid-
ing care for persons living with dementia [15]. Addition-
ally, participants were asked to share their opinions on 
the use of technology and their personal experiences with 
it, if applicable.

The interview questions were derived and refined 
through a literature review. Subsequently, to ensure their 
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comprehensibility, an informal assessment was con-
ducted with a few older adults who were family members 
of our colleagues. The primary objective of this evalua-
tion was to verify whether the interview questions were 
easily understandable for older adult carers. Based on the 
feedback received from the older adults, no modifications 
were made to the interview guide, as they indicated clear 
comprehension of the questions. The interview questions 
included: 1) Do you have any experience using eHealth/
mHealth programs to help you take care of [the person 
living with dementia]? 2) What is your opinion about 
these programs? 3) Are there any additional functions/
features you would like to see in the programs? 4) Is there 
a reason why you are not keen to use such programs? 5) If 
we can solve [your concerns], would you use it?

Data collection ceased upon reaching saturation, which 
was the point at which no further new information or 
distinct themes were observed from the data. Saturation 
was determined through a thorough analysis of multi-
ple interviews and careful examination of the data. This 
approach ensured that the qualitative data was rich and 
varied, allowing for a comprehensive exploration of the 
research topic. Interviews were audio-recorded, tran-
scribed verbatim, and checked for accuracy by study 
team members. Transcripts in Mandarin were translated 
into English by QY and YZ, who are proficient in both 
languages. Interviews lasted 60 min on average, ranging 
between 33  min and 1  h and 35  min. No repeat inter-
views were carried out.

Data analysis
Transcripts were given codes in the form of P01, where 
P = participant and the numerical number represents the 
recruitment order (e.g., P01, P02, P03). Nvivo11, a quali-
tative data analysis software, was utilised to manage and 
analyse all the transcripts.

Four study team members (ES, QY, YZ, and AJ) ana-
lysed the data using thematic analysis as informed by 
Braun and Clarke [41]. The authors employed an induc-
tive-deductive approach during the data analysis process. 
Initially, using the inductive coding method, each team 
member independently read one separate transcript and 
coded meaningful data units. Through team discussions, 
these initial codes were generated into higher-order con-
cepts, forming the initial coding framework [42].

In the deductive phase, the authors utilised pre-exist-
ing concepts, specifically the barriers to using eHealth/
mHealth platforms in caring and beneficial features of 
eHealth/mHealth platforms, to categorise the emerg-
ing themes within the coding framework. Three ran-
domly selected transcripts were then individually coded 
by coders ES, QY, YZ, and AJ using the coding frame-
work to validate and refine the framework. Extensive 

comparisons and discussions of their coding were con-
ducted, resulting in adjustments and improvements to 
the framework.

Subsequently, all 29 transcripts were distributed among 
coders ES, QY, and YZ for independent coding using 
the refined coding framework. During this process, new 
codes emerged, prompting the authors to carefully exam-
ine and discuss their relevance and potential significance. 
These new codes were then compared to the existing 
coding framework, leading to further refinement and 
expansion to accommodate the newly identified codes. 
By incorporating these newly identified codes into the 
analysis, the authors ensured a comprehensive approach 
that enriched the interpretation of the data and contrib-
uted to the overall study findings. The current analysis 
for this study focused on attitudes and experiences with 
technology in caring for persons living with dementia. 
Specifically, key themes were generated from partici-
pants’ narratives on the barriers to and suggestions for 
using technology to care for persons with dementia.

Results
Twenty-nine dementia carers, comprising six males and 
23 females, completed the interview. They had a mean 
age of 56.3 ± 6.5 years (range: 46–72 years). The majority 
of participants were Chinese (n = 26) and were daughters 
caring for their mothers (n = 20). Fifteen dementia car-
ers had helpers to assist them in caring for persons living 
with dementia.

Most participants reported having utilised eHealth/
mHealth at some point in their caring journey; how-
ever, the frequency and extent of use varied, with most 
responses suggesting its underutilisation. Participants 
spoke of accessing health-related websites and using 
mobile applications for caring purposes. The primary 
uses of such platforms included: 1) gathering information 
on topics including dementia, caring strategies, as well 
as caring support and resources, 2) managing patients’ 
health information and transactions (e.g., accessing 
medical records, booking appointments, paying bills 
and refilling medications), 3) consulting medical pro-
fessionals, 4) caring for the patient (e.g., fall detection, 
tracker and automated reminders for persons living with 
dementia) and 5) seeking social support (e.g., online sup-
port group). The mobile applications used by some par-
ticipants to support their caring were HealthHub and 
Dementia Friends [43] (which has been replaced by the 
CARA app). In addition, one participant mentioned hav-
ing used an app that was developed as part of a study but 
was later discontinued due to the high cost of mainte-
nance for the app.
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In all, two broad themes and nine subthemes emerged 
from the data. Table  1 displays the overview of themes 
and subthemes.

Barriers to the use of eHealth/mHealth platforms in caring
While some participants reported experiencing greater 
convenience when using technology to aid them in their 
caring journey, others were not keen on using it for vary-
ing reasons. In addition, some carers thought that tech-
nology-enabled aids tend to appeal only to those who 
were technology savvy.

Personal preference and apprehension towards eHealth/
mHealth
Many participants preferred face-to-face interactions 
over technological mediums when interacting with 
another person. They believed telemedicine and interac-
tions with health professionals over technology, such as 
teleconsultation, often lacked the personal touch they 
desired. One participant (P24/F/66) captured this senti-
ment by stating, “Yeah, it’s always personal, face-to-face 
consultation and talk, so much easier because can see the 
person, physically see them. But over internet, I think it 
takes a while to adjust.” This opinion reflected the feelings 
of many participants who believed that consultations are 
deeply personal. Thus, they felt it would be more appro-
priate and familiar to them to have them conducted in 
person.

Some participants preferred to seek information and 
support from their support groups, compared to rely-
ing on apps or technological resources. One partici-
pant (P25/F/47) highlighted this by stating, “For me, I 
don’t rely on apps, I rely on my own support group, that’s 
where I get all the stuff I need… to support my mom’s …
me and my mom’s journey.” This perspective under-
scores the value of personal connections and the support 
gained through interpersonal relationships. While some 

participants found assistance through support groups, 
others mentioned their preference for having hard copies 
of helpful information, citing enhanced readability and 
convenient access as reasons for their choice.

Some participants expressed apprehension towards 
using technology, primarily due to the uncertainty sur-
rounding the authenticity of online content. Specifically, 
they mentioned the difficulty distinguishing between 
authentic and inauthentic content, leading them to prefer 
receiving information from trusted sources, such as indi-
viduals with first-hand experience.

‘Some [online content] is genuine, some is not gen-
uine, and so much so to a stage where I come in, I 
thought, I cannot believe everything. So, but, if it 
comes from a person who themselves are taking 
care of their loved ones who got dementia, which 
is my own lecturer, of course I’ll, I’ll go with him’ – 
P01/M/55.

Lack of knowledge, digital skills, and bandwidth
Many participants cited various reasons for their limited 
use of technology. These included a lack of knowledge 
on how to use it and uncertainty about where to find the 
necessary resources. One participant (P28/F/72) said, 
“First thing, I don’t know how to use. Second, (I) also don’t 
know where to get all these things.” In addition, partici-
pants mentioned bandwidth constraints and a sense of 
unease and unfamiliarity with using technology, which 
made it challenging for them to navigate and utilise it 
effectively. For example, one participant (P06/M/68) 
explained, “I’m very, very low-tech, you know, because of 
my age… I’m articulate in a lot of ways, but I think half of 
my brain is not skewed to such high technology, and that’s 
my feeling, I think.”

Another participant mentioned that learning some-
thing new is taxing for carers because they are already 
overwhelmed with their responsibilities. Nonetheless, 

Table 1 Overview of Themes and Subthemes

Themes Subthemes

Barriers to the use of eHealth/mHealth platforms in caring Personal preference and apprehension towards eHealth/mHealth

Lack of knowledge, skills and bandwidth

Poor user experience of mHealth

Perceived beneficial features of eHealth/mHealth platforms Knowledge related to dementia, caring and self-care

List of supporting resources and helplines

Social and emotional support from support groups

Usability of eHealth/mHealth platforms

Location monitoring and alert systems

Management of medical appointments and transactions
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he acknowledged that it is helpful for those who value its 
utility and would like to use it.

‘I think when some people are walking this journey, 
mentally they are already overburdened, mentally 
they are very closed already. You just go and tell 
them one more thing they cannot absorb. But, but 
it’ll be useful to always have, it’ll be useful to always 
have some of this in case there are some people who 
like to, who want to use it.’ – P20/M/64.

Poor user experience of mHealth
A few participants reported poor user experience when 
using technology to aid them in caring. These stemmed 
from challenges regarding the incompatibility of their 
devices with the mobile application to poor performance 
of the app’s functions (e.g., inaccurate tracking location 
and insensitivity of fall detection). In addition, some 
reported finding it cumbersome to navigate the apps and 
that they were inadequate in providing the information 
they sought.

‘Some of the problems I encountered, for example, 
I think although it’s only a once off, or maybe just 
twice out of the whole three months, the tracker did 
not quite really show the location of where my mom 
really is…there was once that it’s very shocking when 
I, when I turn on the app to see where my mom is, it 
shows that she, the location shows that she’s some-
where in South China Sea so I was like what? I 
mean, I know that she was going to my sister’s place, 
but somehow that, that situation, it, it shows that 
she was at South China Sea.’ – P10/F/56.

Perceived beneficial features of eHealth/mHealth 
platforms
Most participants voiced their receptivity and interest in 
using eHealth/mHealth platforms designed for carers if 
they included helpful features that could assist them in 
caring for persons living with dementia or enhance their 
well-being. Some participants who had experience using 
eHealth/mHealth platforms also provided suggestions for 
improving these platforms.

Knowledge related to dementia, caring and self‑care
Among the participants, a commonly voiced ideal com-
ponent of eHealth/mHealth platforms for carers of per-
sons living with dementia was providing information 
and knowledge related to improving dementia literacy, 
coping, self-care and ways to engage persons living with 
dementia. In relation to dementia literacy, topics sug-
gested included its aetiology, prognosis, medication, as 
well as recognition and management of symptoms. Some 

participants had also spoken of wanting content curated 
for the different stages of dementia.

‘Um, maybe it’s the recreation for dementia patients, 
what is suitable or what is not suitable or some ways 
to keep them occupied… Yeah, because how do you 
prevent them from deteriorating? And then I tell her 
to exercise, she doesn’t exercise, so what to do?’ – 
P21/F/60.
‘Maybe, like for her case, dementia, there is differ-
ent stages, right? So like, what to expect from stage 
1, stage 2? How do we know? Or which stage she is 
in? or what are the how will she deteriorate in the 
future?’ – P13/F/50.

Aside from wanting to be equipped with coping and 
self-care strategies, such as dealing with difficult emo-
tions and promoting good health, some participants 
noted that highlighting the importance of self-care would 
also benefit users.

‘Constantly feed this type of information – how to 
like self-care… You got to insist, you got to stress a 
bit you need to self-care or what are the self-care 
that you can do that kind of thing, that’s one thing. 
Second thing, the typical thing is the information 
like – you don’t feel guilty when you behave this and 
because of taking… when you struggle with them 
these sort of information yah.’ – P08/M/56.

List of supporting resources and helplines
Participants remarked that they often needed sup-
port in managing care for persons living with dementia; 
thus, having a list of resources that could direct them 
to the relevant services, suppliers of products needed 
(e.g., care equipment and accessories, toys, books, etc.) 
and helplines would be highly useful to them. While the 
commonly mentioned services that carers needed were 
focused on care for persons living with dementia, such as 
transportation (e.g., ambulance and wheelchair-friendly 
transport), care at centres (e.g., daycare, respite care and 
interim care), care at home (e.g., helper (relief, part-time 
or full-time), house call doctors, nurses) there were also 
some mentions of including resources that focused on 
carers’ wellbeing such as hotlines for counselling services.

‘Due to my contact, I know of a shop that sells 
elderly-friendly toys or dementia-friendly acces-
sories. For example, they will have a pet cat; a cat 
feels like a real cat but have to sing songs, but it’s 
a mechanic toy for people with dementia or even 
babies. Yeah…so it will be good to list that as part 
of the app, so people will know that if I want to get 
resources like this, where can I get it, or maybe puz-
zles and stuff? Other than that, maybe medical 
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equipment, that could be part of it.’ – P25/F/47.

Additionally, some participants suggested that carers 
could benefit from information on the relevant courses 
and workshops to support them in their caring journey 
and promote their overall well-being. One participant 
(P03/F/56) highlighted this by saying, “Um…maybe some 
courses also…courses where you can attend…yah. I know 
there is a course on mental health. Yeah, so some courses 
related for you to attend, which I think that will be helpful 
also.”

In particular, a few carers who had helpers highlighted 
the need for a feature or resource list that facilitates con-
nections with available helpers on a relief, part-time or 
full-time basis or respite care. This would be especially 
helpful when they or their helpers are unavailable to 
care for the person living with dementia. As one carer 
(P23/F/56) expressed, “Let’s say …if helper want to go 
off can send someone over for one day…for a few hours…
maybe…don’t know whether they provide this kind of ser-
vice…have this type of service.”

Social and emotional support from support groups
A few participants suggested features that could support 
users socially and emotionally. These features should ide-
ally connect them to a support group or function as an 
outlet (e.g., a forum) for them to air their thoughts. Being 
connected to a support group was especially useful for 
carers as they could talk to someone who could relate to 
their experiences or learn from those who share similar 
experiences.

‘…if you actually have not walked the journey, you 
cannot sit down and try to write the info because 
you do not know what is it. So, so, I actually think 
if people are writing this, it’ll be people who are, 
people who are writing and doing this will be peo-
ple who are actually handling, handling the patients 
or the caregivers; they must be the ones handling it 
otherwise I doubt, I doubt the usefulness of the infor-
mation…In this case, the support groups, support 
groups may be, may be a better [option]… for us. 
Some of these can be tips and all that.’ – P20/M/64.
‘I don’t know what to expect from an application. I 
guess you can put it in a forum when you are frus-
trated, and you can just write away whatever you 
want to write, and no one is going to judge you about 
it’ – P29/F/52.

Usability of eHealth/mHealth platforms
According to some participants, being comprehen-
sive, relevant and easy to use were features that would 

enhance the usability of eHealth/mHealth platforms. 
Specifically, some mentioned their preference for content 
that is ‘easily accessible and digestible’ (P07/F/58), ‘not too 
complicated to use’ (P19/F/52), ‘not too difficult to under-
stand’ (P19/F/52), ‘not too long’ (P08/F/53), and an app 
that is ‘integrated’ (P26/F/49).

A few participants also suggested having educational 
videos as an alternative to delivering caring information. 
For one participant, a video clip would be handy to show 
her helper, who may not be well-versed in English (to 
understand her instructions fully), how to perform the 
necessary task:

“Let’s say you want to clean her, her tube feeding, you 
know what’s the way you know. Of course, IV [Intra-
venous Tubes], I dare not to touch, so I’ll tell her 
[helper], you do this; this is the right way. Then,(if ) 
there’s a video, then the helper also can see you see… 
Demos to show things so that it’s easier to explain 
to a less English-speaking maid, you know, yeah.” – 
P05/F/62.

Management of medical appointments and transactions
Some participants spoke of wanting the ability to man-
age medical appointments and transactions, such as pur-
chasing and paying for medications, through eHealth/
mHealth platforms. They suggested the possibility of an 
application that would enable carers to order medications 
and conveniently collect them from the hospital. As one 
participant (P11/F/54) mentioned, “Maybe there is an 
application that you can order medication from, and then 
you just go to the hospital and then collect. Yeah, that’s a 
good thing also because sometimes the medication can be 
a long time.” This feature would allow carers to avoid the 
inconvenience of visiting medical institutions and endur-
ing long waiting times for prescription collection.

Furthermore, one carer (P09/F/53) highlighted her 
grievances in having to call in to arrange for appoint-
ments, stating, “What would help is appointments, 
making appointments, because very hard for us to call 
appointment hotlines, not nice, it’s a headache. My mom 
had a dental at XXY [local hospital], I had to make multi-
ple calls and, yea, to just settle. It took me like three weeks; 
you know to call various parties and all that.”

Location monitoring and alert systems
Some participants highlighted the importance of incor-
porating location monitoring features to help locate lost 
individuals, automated prompts or reminders (e.g., for 
taking medication), and medical alert systems (e.g., an 
emergency button) within eHealth/mHealth platforms. 
In addition to conventional methods of tracking indi-
viduals through wearable devices and location tracking, 
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one participant suggested an additional feature: allowing 
users to drop a pin at the location where a wandering or 
lost person living with dementia is found, accompanied 
by descriptions of the person. This functionality would 
trigger an alert and guide carers directly to the person’s 
location.

‘That [tracking feature] would be a useful thing to 
have. So that in the event … that means…if people 
are … I mean not only for me as a caregiver… people 
who are able to find lost …the people who are lost 
due to their dementia they can actually bring them 
to such location. That is one feature I was thinking 
of.’ – P15/F/52.

Conceptual framework
We have synthesised our study findings into a conceptual 
framework, as illustrated in Fig. 1. This model depicts the 
relationship between barriers to eHealth/mHealth adop-
tion, beneficial features of eHealth/mHealth platforms, 
and the use of eHealth/mHealth platforms.

Discussion
While technology is evolving rapidly, its uptake moves 
more slowly. However, existing technology can be max-
imised to strengthen the resources and address the con-
cerns and needs of informal carers of persons living with 
dementia in their day-to-day lives. This can be done 
through consumer devices (e.g., smartphones and lap-
tops). This qualitative study adds to the literature on bar-
riers to using eHealth/mHealth and perceived beneficial 
features of eHealth/mHealth platforms among carers of 
persons living with dementia in an Asian setting. Data 
from this study can provide directions for developing 

eHealth/mHealth interventions aimed at addressing the 
needs of carers of persons living with dementia and sup-
porting their well-being.

Findings from this study suggest that personal factors 
(e.g., preference for in-person interactions, apprehen-
sion towards the authenticity of online content and poor 
digital literacy) and platform-based factors (e.g., techni-
cal difficulties, the poor performance of functions and 
inadequate information) impede the use of eHealth/
mHealth as a supporting tool for carers. Notably, while 
platform-based factors can be improved, personal fac-
tors may or may not be modifiable. Specifically, some 
participants spoke against telemedicine. Telemedicine is 
an expanding model of care for patients and their car-
ers [44]. Conducted via synchronous videoconferencing, 
telemedicine is advantageous in providing care for older 
adults with dementia as it allows clinicians a glimpse 
into the patient’s environment at home [45], in addition 
to increasing access to care, especially for those who 
find it difficult to leave their homes, and reducing costs. 
However, despite its advantages, some participants felt 
telemedicine reduces that ‘personal touch’. Similarly, 
the challenge of telemedicine in establishing rapport 
and personal connections resonates with other studies 
among physicians [46]. In this vein, for those concerned 
with losing ‘personal touch’, telemedicine could com-
plement in-person consultations with physicians with 
whom they have already established rapport and assess-
ments of the home environment or situations in which 
mobility is affected.

Consistent with current literature, participants’ lack of 
awareness of existing technology and poor digital skills 
[47] were barriers to using technology in supporting 

Fig. 1 A conceptual framework for the use of eHealth/mHealth platforms in caring
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their caring tasks and well-being. Efforts can be made to 
address this gap and raise awareness of existing and rel-
evant technology or eHealth/mHealth platforms, mainly 
through medical professionals whom they are often in 
contact with during medical visits, so that informal carers 
can maximise the benefits of improved carer outcomes 
that eHealth/mHealth platforms can potentially offer. 
However, according to studies of older adults and carers, 
while medical professionals are deemed the most trust-
worthy source of technology recommendations, medi-
cal professionals reported that they are not up to date 
with the latest consumer technologies [48]. In this light, 
as medical professionals appear to play a crucial role in 
educating carers in finding credible and reliable sources, 
in addition to recommending established platforms, the 
first step could be to equip medical professionals with 
knowledge and skills on relevant technologies before 
having them recommend it to carers. Having medical 
professionals recommend credible and reliable sources 
could also ease carers’ worries towards the authenticity 
of the content.

Despite these barriers, there remains great poten-
tial for using eHealth/mHealth platforms to support 
informal carers in their day-to-day tasks and well-
being. Informal carers raised several key features to be 
included in eHealth/mHealth platforms that can sup-
port them as carers. Firstly, they voiced the need for 
more information, specifically about dementia, caring 
for persons living with dementia, and improving car-
ers’ well-being through coping strategies and self-care. 
In particular, this study highlighted that informal car-
ers proposed content curated to the different stages of 
dementia. This need for more information is echoed in 
prior studies [49, 50] and underlines the importance of 
having it on eHealth/mHealth platforms for carers. A 
considerable benefit of eHealth/mHealth platforms is 
the ability to connect users to vast amounts of informa-
tion in various modes, such as through video record-
ings. Providing informal carers with information they 
can relate to can lessen their level of fatigue [51] and 
alleviate carer depression and burden [52].

Secondly, informal carers suggested features allow-
ing users to connect to other carers, such as forums or 
support groups, to receive social and emotional support 
from others with similar experiences. This is an impor-
tant feature considering the negative psychological, social 
and financial consequences associated with caring in the 
dementia context [53, 54]. However, functions that target 
the emotional needs of informal carers, such as forums 
to share experiences and evaluations for their well-being, 
are less common than features that provide information 
related to caring tasks or educational information within 
eHealth/mHealth platforms [21,  55]. eHealth/mHealth 

platforms which promote social relations and connec-
tions with other informal carers, can enable users to 
obtain information from others with similar experiences 
or to share their experiences and receive validation with-
out having to attend in-person sessions that may be dif-
ficult for those with transportation issues or difficulties 
in finding respite care. Lee reviewed the effectiveness of 
technology-based support groups in reducing the care 
burden for carers of persons living with dementia [56]. 
Among the five studies reviewed, three utilised Internet 
support, one used telephone support and one used both 
Internet and telephone support. All five studies showed 
that technology-based social support groups reduced the 
care burden among carers of persons living with demen-
tia. In addition, in one of the studies reviewed [57], the 
authors found that video conferencing interventions were 
more helpful and effective than chat group interventions 
as they allowed face-to-face support.

Enabling video conferencing on eHealth/mHealth 
platforms for social support groups or between users 
could thus be considered for developing future eHealth/
mHealth platforms to increase the effectiveness of social 
support in reducing care burden. Similar to findings 
from other studies, the acceptability of eHealth/mHealth 
platforms is highly dependent on a simple user interface 
and features that are easy to use or require low effort 
[58, 59, 60]. Other studies have also suggested appropri-
ate font types and sizes in designing user-friendly plat-
forms [60] or those which are easy to install and reliable 
[61]. Notably, it appears to be particularly important for 
eHealth/mHealth platforms to be simple for older adults, 
bearing in mind normal age-related cognitive decline, 
which has been found to impede the use of technology 
among other older adults [62]. Likewise, participants in 
the current sample had alluded to normal age-related 
cognitive decline as a reason for their inability to learn 
new technologies; thus, having features that are easy 
to use or a simple interface might encourage the use of 
eHealth/mHealth platforms amongst this population.

Many carers cannot attend in-person educational or 
support sessions due to the demands of caring, making 
internet-based services a seemingly more feasible option. 
Furthermore, akin to the current study findings, informal 
carers are generally receptive to eHealth/mHealth inter-
ventions that can meet their needs and reduce carer bur-
den, such as providing relief to their geographical, time, 
financial and spatial constraints [63,  64]. Notably, data 
from this study were partly gathered before the COVID-
19 pandemic. Healthcare delivery, including digital 
care for dementia patients and their family carers, has 
changed significantly [65]. The implementation of social 
distancing measures  has prompted healthcare providers 
to pivot towards telemedicine to deliver care to patients 
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living with dementia. Concurrently, there was an increase 
in online support groups for family carers to resolve the 
challenge of social isolation. Furthermore,  there have 
been reports of increased utilisation of mHealth appli-
cations during the COVID-19 pandemic, as enforced 
restrictions have necessitated innovative approaches to 
healthcare delivery  [66, 67]. Therefore, researchers need 
to continue exploring new and more effective ways to 
provide carers with the help and support they need in the 
context of mHealth and the likely increase in familiarity 
with digital technology due to changes ushered by the 
COVID-19 pandemic.

Study limitations
Most participants were unaware of existing eHealth/
mHealth platforms, thus limiting data gathered on user 
experience and recommendations for existing eHealth/
mHealth platforms. This highlights the need for addi-
tional research to evaluate existing eHealth/mHealth 
interventions for informal carers or persons living with 
dementia.

Conclusion
While the study indicated the relative lack of awareness 
and underutilisation of eHealth/mHealth platforms in 
caring, carers showed interest towards them if they are 
functional and can reduce the caring burden. Address-
ing barriers to its use and incorporating perceived ben-
eficial features of eHealth/mHealth platforms for carers 
can hopefully lead to maximising the utility and benefits 
that eHealth/mHealth platforms can provide for carers 
of persons living with dementia. Overall, results from 
this study can inform the development and implementa-
tion of eHealth/mHealth interventions aimed at lighten-
ing carers’ burden in their day-to-day caring routine or 
guide healthcare professionals and eHealth/mHealth 
platform developers in designing better platforms that 
are more effective and better accepted among older adult 
carers. Further research on the health and digital literacy 
of carers of persons living with dementia is also needed 
to complement and enhance the utility and applicability 
of the current study findings in developing acceptable 
eHealth/mHealth platforms for them. In addition, pro-
moting such platforms is very much needed among the 
carer community. Future research could also evaluate 
existing or newly developed eHealth/mHealth platforms.

Abbreviation
AD  Alzheimer’s Disease
AT  Assistive technology
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