
1Ahmad NA, et al. BMJ Open 2022;12:e054561. doi:10.1136/bmjopen-2021-054561

Open access 

Willingness, perceived barriers and 
motivators in adopting mobile 
applications for health- related 
interventions among older adults: a 
scoping review

Nurul Asilah Ahmad    ,1 Arimi Fitri Mat Ludin    ,1,2 Suzana Shahar,1 
Shahrul Azman Mohd Noah,3 Noorlaili Mohd Tohit4

To cite: Ahmad NA, Mat 
Ludin AF, Shahar S, et al.  
Willingness, perceived barriers 
and motivators in adopting 
mobile applications for 
health- related interventions 
among older adults: a 
scoping review. BMJ Open 
2022;12:e054561. doi:10.1136/
bmjopen-2021-054561

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2021-054561).

Received 16 June 2021
Accepted 01 February 2022

For numbered affiliations see 
end of article.

Correspondence to
Dr Arimi Fitri Mat Ludin;  
 arimifitri@ ukm. edu. my

Original research

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives This scoping review aims to identify the level 
of willingness, the existing barriers, and motivators among 
older adults in using mobile applications to monitor and 
manage their health conditions. The secondary aim of 
this paper is to categorise these willingness, barriers and 
motivators using the Theoretical Domains Framework 
(TDF).
Design Scoping review.
Data source PubMed, Embase, CINAHL, Cochrane Library, 
Google Scholar and Science Direct (January 2009–
December 2020).
Study selection Studies that describe older adults’ 
perspectives with regard to their willingness, barriers 
or motivators towards the use of mobile applications in 
monitoring and managing their health condition were 
included.
Data extraction Titles and abstracts were initially 
screened by two reviewers. Articles agreed by both 
reviewers were proceeded to full- text screening. One 
reviewer extracted the data, which were verified by 
a second reviewer. Findings were further classified 
according to the 14 TDF domains by two researchers.
Results Six studies were included in the final scoping 
review. Barriers to adopting mobile applications for health- 
related interventions among older adults were the most 
common topic identified in the included studies. Barriers 
included being unaware of the existence of mobile health 
applications, lack of technological skills, lack of perceived 
ability and time, absence of professional involvements, and 
violation of trust and privacy. With regard to willingness, 
older adults are willing to use mobile applications if the 
apps incorporated features from a trusted source and 
have valid credentials. Motivators included continuous 
improvements of mobile applications’ design interface and 
personalised features tailored to older adults’ needs.
Conclusions With the constant research for more 
diversified technology, the development of mobile 
applications to help older adults to manage and monitor 
health is seen as feasible, but barriers have to be 
addressed. The most prominent barriers linked to TDF 
domains were: (1) technological skills, (2) belief about 
consequences, and (3) memory, attention and decision 

process. Future interventions should use behaviour change 
techniques that target these three TDF domains in order 
to improve the ability to engage older adults with mobile 
technology.

INTRODUCTION
The world’s ageing population continues to 
grow at an unprecedented rate. To date, there 
are 703 million people aged 65 years or over 
around the world.1 2 By 2050, it is projected 
there will be 1.5 billion older adults globally 
with the proportion of one in six people in the 
world will be aged 65 years or over.1 Malaysia’s 
ageing population, in particular, the number 
of this subpopulation has increased gradually 
since 1970s.3 4 It is expected to triple from 
2.0 million today, to more than 6.0 million by 
2040.3 4 This world phenomenon is a result 
of one of the most remarkable achievements 
of mankind’s history with regard to health, 
social and economic improvements over 

Strengths and limitations of this study

 ► We conducted a scoping review of older adults’ per-
spectives in using mobile applications for health, 
using a broad and inclusive search strategy and 
prepublished protocol.

 ► We followed a systematic approach based on guid-
ance for carrying out a scoping review and report-
ed our findings thoroughly based on the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses scoping review checklist.

 ► A significant strength of this paper is that a com-
prehensive result analysis was used in which all of 
the findings were linked to the Theoretical Domains 
Framework domains that can be replicated by other 
interventionists for a specific population.

 ► As this is a scoping review, critical appraisal of the 
study quality and the risk of bias were not conducted.
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time.1 This improvement has contributed to the sustained 
increases in life expectancy across the globe.5–7

Despite of this success history of human life expectancy, 
it does not come with a proportionate increase in the 
quality of life for older adults. As widely discussed in the 
literature, with increased life expectancy, there will be an 
increased risk of developing chronic diseases, disability 
and dementia especially among older adults.8–10 This 
explains the higher use of health services and greater 
demand for specialised services among this subpopu-
lation.11–13 The increased complexity of health services 
required and increased health costs have always been 
linked to the increased pressure on the economy and 
social systems in most countries.10 14–16

With advanced technological innovations nowadays, we 
are able to carry out many tasks effectively and efficiently. 
Technology- supported healthcare is now growing remark-
ably and provides new means of health self- management. 
While older adults may be seen as technological laggards, 
the internet usage among this subpopulation has been 
reported to increase significantly from year to year.17 For 
example, the internet usage among older adults in the 
UK aged 65–74 years has increased gradually over the last 
8 years, from 52% in 2011 to 83% in 2019.18 19 To add, 
the trend of smartphone ownership is reported to grow 
rapidly across the globe.20–22

With the rapid growth of technology, particularly in 
smartphones and internet use, mobile health (mHealth) 
is seen as a promising tool to minimise health problems 
as well as to support and improve healthcare services. To 
date, no standardised definition for mHealth has been 
established, but the WHO defines mHealth as ‘medical 
and public health practice supported by mobile devices, 
personal digital assistants and other wireless devices’.23 
There are more than 325 000 identified mHealth applica-
tions covering various fields of health, medical and fitness 
topics.24 25 There is substantial evidence that has shown 
the effectiveness of mHealth applications in improving 
self- care, self- management, self- efficacy medication 
adherence as well as in improving health behaviours 
with regard to quality of sleep, diet, physical activity 
and mental health.26–29 Numerous studies also demon-
strated the benefits of mHealth towards older adults.30–37 
Research shows that by using mHealth technology along-
side medical advice from healthcare professionals, we can 
help the older adults to develop a healthy lifestyle, such as 
improving their daily food intake, sleep quality and phys-
ical activity.17 25 26 This will consequently improve their 
self- efficacy in managing and monitoring their health, 
especially for those with chronic diseases. For example, 
a web- based education programme for older adults was 
found to be cost- effective in self- perceived disability and 
informational support score.36 Other benefits that have 
been documented include helping to address existing 
barriers to treatment such as long waiting times at hospi-
tals, poor access to transportation and increased cost of 
healthcare services.30–34 Despite the numerous benefits 
of mHealth among older adults, barriers faced by this 

subpopulation have been reported. The most prevalent 
barriers reported in the literature were usability issues, 
decreased sensory perception and lack of familiarity 
when using such technology.38–40

Although there has been a steady increase in the 
number of studies exploring mHealth adoption among 
older adults, few have focused on the usage of mobile 
applications alone. Many studies have focused on the 
combination of mHealth and electronic health (eHealth) 
technology, such as the adoption or acceptance of partic-
ular websites, telehealth conferences, wearable devices 
such as fitness trackers and other types of gadgets.26 27 35–37 
Moreover, few studies have explored the perceptions of 
older adults towards the use of mobile applications for 
health- related purposes including the willingness to use 
mHealth, as well as perceived motivators and barriers.26 
To our knowledge, there are no studies that have exam-
ined the combination of willingness, barriers and moti-
vators among older adults towards the use of mobile 
applications to monitor and manage their health condi-
tions. Despite the potential of mobile applications to 
improve the health of older adults, their efficacy ulti-
mately relies on their adoption and sustained use by the 
intended users.41

While usage of mobile applications is increasing among 
the older adult population, they continue to lag behind 
their younger counterparts when it comes to technology 
adoption. Therefore, it is essential to explore the percep-
tions with regard to willingness, barriers and motivators 
among older adults towards the use of mobile applica-
tions in order to increase the rate of adoption of such 
technology. A better understanding of these three main 
components that might influence older adults’ intention 
to use mobile applications to monitor and manage their 
health could guide the development and implementa-
tion of future mobile applications for health interven-
tion. Thus, the primary purpose of this study is to identify 
the level of willingness, the existing barriers, and motiva-
tors among older adults in using mobile applications to 
monitor and manage their health conditions.

Furthermore, implementing health interventions using 
a technology, especially among older adults, is associated 
with many factors such as concerns regarding technology 
use (usability factors), expected benefits of technology 
(perceived usefulness), social influences and a lot more.40 
The implementation of technology targeting older 
adults requires change and improvements over time at 
an individual, organisational and/or community level.40 
Organising and analysing these factors into broader 
theories of behaviour change can help to improve health 
interventions targeting older adults. The Theoretical 
Domains Framework (TDF) is an integrative framework 
of behaviour change that can be used to identify modifi-
able factors.2 There are 14 domains in the TDF as follows: 
(1) knowledge; (2) skills; (3) memory; (4) attention and 
decision process; (5) behavioural regulation; (6) social/
professional role and identity; (7) beliefs about capa-
bilities; (8) optimism; (9) beliefs about consequences; 
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(10) intentions; (11) goals; (12) reinforcement; (13) 
emotions, environmental context and resources; and 
(14) social influences. TDF has been used in previous 
studies to understand barriers and facilitators related 
to health behaviour.2 Furthermore, TDF is also a part of 
the Behaviour Change Wheel that guides the interven-
tion developers to target appropriate behaviour change 
techniques (BCTs). TDF also provides a behavioural diag-
nosis of what needs to improve or change in order for a 
specific behaviour to change. Hence, a TDF analysis of a 
behaviour is crucial, in which it provides the initial step 
in implementing any behaviour change interventions.2 
Thus, the secondary aim of this study is to categorise and 
analyse the willingness, barriers and motivators within the 
TDF to provide detailed insights for healthcare profes-
sionals as well as mobile application developers working 
with this subpopulation.

METHODS AND ANALYSIS
Protocol and overall scoping review methodology
The study protocol was as previously published,42 detailing 
the search strategy and method used.

We primarily followed the Joanna Briggs Institute guide-
lines43 on scoping reviews and the framework by Arksey 
and O’Malley,44 with improvements suggested by Levac 
et al.45 46 Further, we used the Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses (PRISMA) 
Extension for Scoping Reviews.47 The checklist is shown 
in online supplemental appendix 1. We also followed 
the journal guidelines for the preparation of the manu-
script. The major methodological steps for the system-
atic scoping review comprised determining the research 
question; identifying relevant studies; selecting studies; 
charting the data; collation; summarisation and reporting 
of the results; and consulting with stakeholders.

Stage 1: identifying the research question
The present scoping review sought to answer one over-
arching research question: ‘What is known about the 
perspectives in adopting mobile applications for health- 
related interventions among older adults?’ We then 
further sought to answer these subquestions:
1. What is the level of willingness among older adults 

in using mobile applications to monitor and manage 
their health conditions?

2. What are the existing barriers among older adults in 
using mobile applications to monitor and manage 
their health conditions?

3. What motivates older adults to use mobile applications 
to monitor and manage their health conditions?

Stage 2: identifying relevant studies
A comprehensive search to identify studies on the will-
ingness, perceived barriers and motivators in adopting 
mobile applications among older adults from January 
2009 to December 2020 was performed using different 
resources. In our previously published protocol, the 
searches were limited from January 2009 to April 2020. 
In this scoping review, we decided to extend this time 
frame up to December 2020 to cover possible research 
studies around perspectives among older adults in 
using mobile applications to monitor and manage their 
health that were released in this particular year. The 
identification of relevant literature consisted of a three- 
stage approach: (1) searching electronic databases, (2) 
searching the reference lists of literature that meet all 
inclusion criteria and (3) hand searching specific key 
publications such as identified white papers or confer-
ence presentations. These stages have been detailed in 
our protocol paper that has been published previously.42 
The electronic searches included several electronic data-
bases, which were PubMed, Embase, CINAHL, Cochrane 
Library, Google Scholar and Science Direct. We have 
also conducted manual hand searches on additional key 
electronic journals such as the Journal of the American 
Medical Informatics Association, the Journal of Medical 
Internet Research, the International Journal of Digital 
Healthcare and Digital Health (SAGE) in order to 
maximise the search coverage. However, the Journal of 
mHealth was excluded from our search, as our institution 
is not subscribed to this journal. We also searched rele-
vant grey literature databases (eg, Grey Literature Report, 
OpenGrey, Web of Science Conference Proceedings, 
government documents, academic theses/dissertations) 
to identify studies, reports and conference abstracts of 
relevance to this review.

Subject headings, and list of keywords and synonyms 
were developed as search terms by the research team 
members to capture potential studies in the resources 
(table 1). After several revisions, a list of search strings 

Table 1 List of keywords and synonyms generated as search terms

Mobile application Older adults Perspective Barrier Facilitator

Mobile app* Elderly View Limitation Motivate*

mHealth Ageing population Attitude Difficulty Promote*

Mobile health Older population Mindset Restriction Help

Telehealth Aging Willingness Drawback Ease

Mobile technolog* Geriatric Readiness   Aid

    Acceptability     

https://dx.doi.org/10.1136/bmjopen-2021-054561
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(table 2) was corrected and finalised, with only three 
instead of four search strings, as was used in our previous 
protocol paper.42

Stage 3: study selection
According to Arksey and O’Malley’s framework, the third 
stage43 aims to identify the studies that will be included 
in the scoping review. The screening process consisted of 
two stages: (1) a title and abstract/summary and (2) full- 
text screening. A PRISMA flow chart was used in the selec-
tion process of the study. In the first stage, two reviewers 
(NAA and AFML) screened the titles and abstracts of 
the articles. During this process, the following decisions 
were undertaken: (1) for articles that both reviewers 
agreed to include, the article was then read in full by each 
reviewer, (2) for any article that both reviewers agreed to 
exclude, the article was then excluded from the study, (3) 
for any article that did not achieve agreement between 
both reviewers on whether to include or to exclude it, 
the article was then proceeded onto the second stage of 
the screening process, to be read in full by each reviewer 
before a final decision was made. In the second stage, 
both reviewers have performed a full- text review of the 
included articles. The eligibility and exclusion criteria 
have been detailed in our protocol paper that has been 
published previously.42

Stage 4: charting the data
A data extraction table has been developed to gather 
and tabulate all relevant data from the studies that have 
been selected. The types of study characteristics that were 
extracted were listed in our previously published protocol 
paper.42 Using the information collected from the data 
extraction process, the key characteristics of included 
studies were summarised qualitatively and tabulated. We 
reviewed each full- text article and extracted the following 
study characteristics into Excel spreadsheets: publication 
years, authors, sample size, age, study design (qualitative, 
quantitative, mixed) and study location. Data regarding 
willingness, barriers and motivators were extracted 
from the selected studies if they were mentioned by the 
authors in the results or discussion as being relevant to 
older adults’ usage of mobile applications to monitor and 
manage their health. A combination of EndNote V.X9 

and Covidence software was used to organise and track 
relevant data.

Stage 5: collating, summarising and reporting the results
After the initial extraction, the TDF2 was used to cate-
gorise the willingness, barriers and motivators. AFML 
and NAA independently categorised the extracted will-
ingness, barriers and motivators into the most predom-
inant of the 14 TDF domains, as per the definition of 
each domain.2 This approach was agreed on by the first 
and second authors prior to the categorisation to ensure 
parsimony. Upon completing the extraction and categori-
sation, AFML and NAA met to determine agreement on: 
(1) the presence or absence of willingness, barriers and 
motivators within each paper, and (2) the TDF domain 
categorisation. The discussion was structured based on 
the TDF domain that emerged.

RESULTS
Literature search
The search yielded a total of 10 659 articles from 9 
different sources and identified 9506 articles after 
removal of duplicates (figure 1). After screening these 
articles on title and abstract, the large majority of articles 
were not relevant (n=9478), as a result of our deliberately 
overinclusive search strategy. We identified 28 articles 
that on title and abstract met our inclusion criteria. This 
in- depth screening excluded a further 22 articles leaving 
only 6 articles that met the predefined inclusion criteria. 
Reasons for exclusion at full- text screening referred to: 
studies that combined multiple eHealth and mHealth 
interventions (n=22). As a result, we were left with six arti-
cles that included research evidence on the older adults’ 
perspectives towards the use of mobile application to 
manage and monitor their health condition.

Characteristics of the included studies
All publications included (N=6) in the final data 
extraction were published between 2017 and 2020.48–53 
The six studies consisted of four studies48–51 from Europe 
and two studies52 53 from the USA. These studies involved 
a total of 472 participants who were older adults aged 60 
years and over. Ethnicity was not reported in all articles, 

Table 2 List of search strings

Search string 1 “Mobile application*” OR “mobile app” OR “mHealth” OR “mobile health” OR “telehealth” OR “mobile 
technology” AND “Older adults” OR “Elderly” OR “Ageing population” OR “Older population” OR 
“Aging” OR “Geriatric” AND “Perspective*” OR “View” OR “Attitude” OR “Mindset” OR “Willingness” OR 
“Readiness” OR “Acceptability”

Search string 2 “Mobile application*” OR “mobile app” OR “mHealth” OR “mobile health” OR “telehealth” OR “mobile 
technology” AND “Older adults” OR “Elderly” OR “Ageing population” OR “Older population” OR “Aging” 
OR “Geriatric” AND “Barrier*” OR “Limitation*” OR “Difficulty” OR “Restriction*” OR “Drawback*”

Search string 3 “Mobile application*” OR “mobile app” OR “mHealth” OR “mobile health” OR “telehealth” OR “mobile 
technology” AND “Older adults” OR “Elderly” OR “Ageing population” OR “Older population” OR “Aging” 
OR “Geriatric” AND “Facilitate*” OR “Motivate*” OR “Promote*” OR “Help” OR “Ease” OR “Aid”
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but for the two52 53 that did, participants were white and 
African- American.

Table 3 summarises the details of the studies that met 
the inclusion criteria. Five studies employed qualitative 
methods of data collection.49–53 Only one study49 used a 
mixed- methods approach involving interviews where data 
relevant to identifying the motivators of the older adults 
using mHealth apps were presented both quantitatively 
and qualitatively, and were thus included in the analysis 
and discussion as part of qualitative studies.

Furthermore, only one study used quantitative methods 
of data collection.48 In this cross- sectional study, a ques-
tionnaire was distributed to determine the relationship 
of technology acceptance factors and intention to use 
mobile medical apps and the data were presented quan-
titatively.48 The data were collected from November 2018 
to June 2019 and this study has shown that almost half 
of the respondents (49.7%) had no intention to use 

medical apps.48 This was further explored by acceptance 
factors, and it was revealed that the attitude toward usage 
appeared to be the most significant factor that has influ-
enced the intention to use medical apps among older 
adults.

The qualitative studies included a total of 107 partici-
pants, 57 of which were female. One study did not report 
gender and mean age, though the participants ranged 
from 50 years or above who were suffering from type 2 
diabetes.49

Willingness
Table 4 summarises the details of selected studies with 
regards to willingess, barriers and motivators according 
to TDF domains. Older adults’ willingness to use mobile 
applications for health- related interventions is the least 
discussed topic. Only one study50 explored the willing-
ness of older adults to use mobile applications to monitor 

Figure 1 PRISMA flow diagram. The PRISMA diagram details the search and selection process applied during our systematic 
literature search for this scoping review. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses.
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and manage their health. This study has shown that older 
adults were willing to use a particular mHealth app if 
the app reflects the authenticity of a trusted source and 
has valid credentials such as healthcare professionals’ 
involvement.

Barriers
Barriers to adopting mobile applications for health- 
related interventions among older adults are the most 
common topic identified in the included studies. One 
study has shown that knowledge was a common barrier 
where the participants did not know or did not realise 
the existence of mHealth applications.50 There were two 
studies that reported the lack of technological skills or low 
computer literacy skills as one of the barriers towards the 
use of mHealth among older adults.50 51 Within the TDF 
domain number 6, which is belief about consequences, 
one study reported that older adults would stop using the 
app if they were unable to gain a better understanding or 
education.50 Violation of trust and privacy has also been 
identified to be one of the barriers within this domain.53 
Within the TDF domain number 10, which is memory, 
attention and decision process, two studies reported that 
older adults’ limited ability to complete tasks using the 
computer was identified to be one of the barriers within 
this theme.50 51 Time has been identified to be one of the 
barriers within the TDF domain of environmental context 
and resources. In one study, the participants reported that 
the use of mHealth application was a waste of time as they 
would not want to spend so much time to engage with 
it.50 Barriers that emerged within the social influences 
domain are the absence of interpersonal communication 
and/or encouragement from professionals. Older adults 
also perceived digital interventions such as mHealth apps 
may provide less communication due to the absence of 
support and non- verbal cues to be picked on if they used 
digital platforms.50

Motivators
There are several motivators for using mobile applica-
tions to monitor and manage health among older adults 
that were identified within various TDF domains. The 
reinforcement domain was identified to be one of the 
motivators that influenced older adults to use mobile 
applications. Continuous improvements of the interface 
designs of mobile applications will increase the rate of 
technology adoption among the older adults.49 The inten-
tions domain has also been identified as one of the moti-
vators. Acceptance factors that were positively related to 
intention to use were identified as one of the motivators 
within this domain.48 Attitude towards use (which is one 
of the elements in acceptance factors) has been shown to 
be the most significant factor that influenced older adults 
to use medical mobile applications.48 This means that 
older adults will use mobile applications if they have a 
positive attitude towards the usage of mobile applications. 
Within the TDF domain number 14, which is behavioural 
regulation, various motivators were identified within N
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this domain that are mostly related to having a tool for 
personalised health monitoring. This includes person-
alised features of the app, such as providing education, 
health/medication regimen, and involvement/commu-
nication with the experts via the app.49 53

DISCUSSIONS
The purpose of this study was to identify the willingness, 
perceived barriers and motivators in adopting mobile 
applications for health- related interventions among 
older adults. To the best of our knowledge, this is the first 
review combining willingness, barriers and motivators 
among older adults in adopting mobile applications for 
health- related interventions. The findings of the present 
review could give a better understanding in this area of 
research field.

It appears that there is an emerging trend across the 
globe on research publications about technology uptake 
among older adults in the past 10 years.17 18 Our find-
ings could inform other mHealth application interven-
tions and resource development addressing these three 
factors in accordance with the TDF domains. The present 
review also found that in the last 5 years, there has been 
an increasing trend in the number of studies exploring 
mHealth adoption among older adults, though only 
a small number have focused on the usage of mobile 
applications alone.48–53 When comparing the three main 
factors, that is, willingness, barriers and motivators in 
adopting mobile applications for health- related inter-
ventions among older adults, barriers appeared to be the 
most common factor discussed in the included studies. 
The present study found that there were three main TDF 
domains linked with barriers, which were: (1) skills, that 
is, technological skills, (2) belief about consequences, 
and (3) memory, attention and decision process.

Half of the studies (50%) reported the lack of tech-
nological skills and/or lack of confidence to complete 
tasks digitally, as well as to explore things using digital 
platforms.50–52 For older adults, integrating these devices 
into their lifestyle may be difficult or simply unwanted, 
particularly for those who have functional deficits or who 
are not as technologically savvy. This computer literacy or 
commonly reported as technological skill is not a ‘new’ 
barrier for older adults in adopting mobile applications. 
This type of barrier remains as one of the crucial factors 
to take note of in ensuring continued technology engage-
ment among this subpopulation. For instance, previous 
studies suggested that older adults are likely to have 
technical challenges while engaging and interacting with 
digital interventions.53–56 Another study addressed the 
need for more guidance and precise instructions on how 
to use such interventions.54 Therefore, it is imperative for 
technological interventions, particularly mobile applica-
tion providers and/or developers, to ensure that older 
adults are given a thorough demonstration on how to use 
and maximise their mobile applications’ uptake as well as 
to provide a continuous technical support throughout the 

engagement. This approach will provide the opportunity 
for older adults to ask questions and gain sufficient knowl-
edge on how to use such mobile applications. Further-
more, this approach will also help to increase the older 
adults’ technological skills. This is supported by one study 
where the participants reported positive effects from the 
early demonstration session conducted regarding the use 
of the particular apps.54 The older adults’ self- efficacy in 
using computers and technology was also improved when 
technical training was provided and thus, shows a prom-
ising approach to overcome this type of barrier.57

Belief about consequences domain is among the most 
commonly discussed TDF domains within the included 
studies.50 52 One study has found that difficulties inter-
acting with the digital interface and other technical prob-
lems can bring negative psychological effects to older 
adults.50 Older adults have doubts over how they may 
engage with such technology and some of them felt that 
if the technology did not work properly or was presented 
nicely, it would actually be seen as an added stress and 
therefore, they may not see the technology as a worthy 
time investment.50

The capability of a mobile application to collect and 
store a wealth of health and personal information is seen 
to be a downside towards their adoption among older 
adults. Among the highlighted concerns, possible viola-
tion of privacy was often brought up by the older adults. 
Older adults felt that it is not safe to use and to store their 
personal information in the mobile applications as they 
are worried that their information might be misused. 
Most of them felt that they have little or no control over 
how these technology entities use their personal informa-
tion.58 Breaches of client privacy are a commonly cited 
barrier to mHealth technology use.59 Given that privacy 
concerns have been one of the major reasons for discon-
tinuation or low engagement with a digital intervention, 
failure to highlight this as a crucial factor can cripple the 
scalability of mobile applications’ uptake among older 
adults. Despite numerous studies that have highlighted 
this barrier,50 52 there are still quite a number of mental 
health mobile applications that do not have privacy 
policies for their intended users.58 Moreover, there are 
currently insufficient privacy protection rules around 
personal health information and cyber- security in online 
interventions, particularly in mental health mobile appli-
cations.60 A key recommendation to address these poten-
tial concerns of privacy and security is perhaps to assess 
the degree to which older adults perceive mobile applica-
tions as a threat and by providing them with a customised 
privacy setting where they have the power to modify and 
control it on their own.56 59

Memory, attention and decision process domain of 
the TDF also has a strong link to barriers among older 
adults in adopting mobile applications for health- related 
interventions.50 51 Usability issues such as being unable 
to complete tasks digitally, and difficulties in navigating 
through the mobile applications’ functions are among 
the most reported barriers in our study.50 51 Further, prior 
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studies have highlighted the importance of specific user 
interface designs for older people, such as avoiding the 
use of small- sized numbers/wordings and overloaded 
characters.61 These findings further confirm the associ-
ation between generating cognitive skills due to ageing 
and usability issues that arise due to a complexity in func-
tionalities and navigation of the apps.62 A key recommen-
dation that could address this type of barrier might be 
to provide older adults with simple coloured information 
visuals. This might include sending a hardcopy manual 
or book that explains how to use the particular mobile 
application. This will help older adults to better engage 
with the mobile applications. In addition, coloured infor-
mation visuals have been identified to provide a positive 
effect on the accuracy of the decisions made by older 
adults in eHealth tools.62 63

Hence, future research within this area should focus 
on these TDF domains to ensure a better understanding 
in developing mHealth applications targeted to older 
adults. A significant strength of this scoping review is 
that it was conducted using a systematic approach and 
presented a comprehensive result analysis that is linked 
to the TDF domains. This approach can be replicated by 
other health interventionists for a specific population in 
the future. However, as this study is a scoping review, a 
quality assessment of included articles was not performed 
as well as an evaluation of the risk of bias of the included 
studies was not conducted. In addition, the developers of 
the TDF acknowledge that the domains are not mutually 
exclusive.2 However, in categorising willingness, perceived 
barriers and facilitators into the TDF domains for this 
review, we adopted a conservative approach by identi-
fying the single most relevant domain for a more compre-
hensive data presentation. Lastly, experts were consulted 
regarding the selection of studies, but it is always possible 
that some studies were not located and our database 
search was limited to English- language articles only.

CONCLUSIONS
With the constant research and demand for more diver-
sified and advanced technologies, the development of 
mobile applications to help older adults to manage and 
monitor their health is seen as feasible, but certain condi-
tions have to be addressed. Barriers to adopting mobile 
applications for health- related interventions among 
older adults are the most common topic identified in 
the included studies when compared with the other two 
components (willingness and motivators). The most 
prominent barriers were classified within these three TDF 
domains: (1) technological skills, (2) belief about conse-
quences, and (3) memory, attention and decision process. 
Future interventions should use the BCTs that target these 
three TDF domains to promote greater interactivity and 
better engagement among older adults. Mobile applica-
tion developers and/or mHealth interventionists should 
consider conducting demonstration sessions for older 
adults prior to the adoption of their mobile applications 

in order to increase their users’ skills and to incorporate 
more secure in- app features to increase their users’ trust 
to use mobile applications for health- related purposes.
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