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ABSTRACT

Introduction Ageing is a natural process marked by
physiological changes and declines in functional capacity.
One strategy to encourage healthy habits in older people
is the use of applications on mobile devices to promote
physical activity (PA). An immediate challenge is for these
applications to be accessible to older people themselves,
while a second challenge is to retain their interest and
engagement in connection with PA itself. Therefore, the
purpose of this review is to map the factors related to the
adoption and adherence of PA mobile applications by older
people.

Methods and analysis Five databases will be searched
where articles and reviews, available between 2010 and
present, in English, Portuguese or Spanish, at full text,

will be included. In addition, two additional strategies will
be performed, including grey literature. The search terms
adoption, adherence, factors, mobile application, PA, older
people and other terms related to them will be used in
the search strategy. This review will include studies that
identify factors related to the adoption and adherence

to PA mobile applications by people over 60 years. The
selection of studies will be carried out by two reviewers in
five stages: identification of studies and duplicate removal;
pilot test; selection by reading abstracts; inclusion by
reading the full text and search in additional sources.
Disagreements will be resolved by a third reviewer.

Data will be extracted using a data extraction tool.
Quantitative data will be described in a narrative manner
and qualitative data will be categorised through inductive
thematic analysis.

Ethics and dissemination Ethical approval is

not required for this scoping review. Plans for the
dissemination of the review include the presentation of
the results at relevant scientific conferences and the
submission and publication in significant journals.

INTRODUCTION

Ageing is a constant and natural process,
marked by physiological changes and declines
in functional capacity. When associated
with an unhealthy lifestyle, it can cause the
development or aggravation of chronic non-
communicable diseases, which are one of the
main causes of hospitalisations and deaths

Strengths and limitations of this study

» Five databases will be consulted, as well as two ad-
ditional strategies, including the grey literature.

» Double-blind screening done by two reviewers in-
dependently, all abstracts and full texts will be read
by both of them.

» We verified studies in two other languages besides
English.

» Other studies involving older participants but do not
have specific data from this population on the adop-
tion or adherence of physical activity mobile appli-
cations will not be included.

» A limitation is the lack of critical appraisal of study
quality and risk of bias assessment using this type
of review.

of the older people. Some risk factors that
can cause the progression of these diseases
are inadequate nutrition, smoking, excessive
consumption of alcoholic beverages, obesity
and physical inactivity.'™

According to Piercy et al,’ regular phys-
ical activity (PA) can help to prevent these
diseases and can generate other benefits
for older people such as reduce the risk of
mortality from all causes, improve quality of
life and cognition, decrease anxiety and risk
of depression, improve sleep and bone health
and reduce risk of falls and dementia. Despite
these benefits, few older people are adept
at the practice of PA and reach the recom-
mended minimum. This is due to barriers
such as health problems, fear of practising,
lack of guidance, stimulation and motivation,
difficulty in getting to facilities and places to
perform.*™®

One strategy to circumvent some of these
barriers and promote an increase in PA is the
use of applications on mobile devices such
as e-health and m-health.” Studies demon-
strate that these applications are effective
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for increasing PA levels, motivating users to practice and
changing attitudes, beliefs and perceptions.'” " The use
of mobile devices can generate several benefits for older
people such as providing social interaction, intergener-
ational relationships, leisure and digital inclusion, in
addition to helping to acquire knowledge and informa-
tion, improve quality of life and reduce loneliness.'”* ' In
addition, studies point out that mobile applications are
an economical alternative since most of these tools are
free and affordable and the use of mobile devices by older
people is growing. Another important feature of applica-
tions is offering feedback and setting goals which favours
motivation.'* '

However, despite the benefits of these technologies,
older people may face a number of challenges in using
them, such as anxieties and fears, deficits in cognitive
skills, health problems, lack of instructions and guidelines
and the cost.'® " In addition to these challenges, there
are other factors that can influence individual behaviour
which according to Sallis et al,'® can be biological, psycho-
logical, familiar, occupational, recreational, political and
environmental. This was verified in a study which showed
that individual characteristics such as sex, age, education,
health deficiencies, anxiety, self-efficacy and environ-
mental factors such as accessibility, help and guidance,
can affect the acceptance of older people to technology."

Knowing the aspects that can influence the use of
mobile devices applications by older individuals it is
important to consider the demands, contexts and desires
of these users in the development of more accessible
technologies.'” 2 It is, therefore, necessary to carry
out a literature review to analyse all factors that may be
related to the use of these applications by them, including
adoption, defined as the beginning of a practice such as
downloading an application, and adherence, defined as
the continuity of a practice for a period of time such as
continuing to use an application.*”

A preliminary search of the Cochrane Database of
Systematic Reviews, Joanna Briggs Institute (JBI) Evidence
Synthesis and the PubMed database was carried out to
explore the feasibility and novelty of such a review. The
search revealed that the review is original. Only three arti-
cles with similar themes were found, and they differ from
the present review in a number of ways. For example,
they do not obtain results from the older people, they
do not focus exclusively on PA applications, and they
only include randomised controlled clinical studies.***°
Therefore, this scoping review will be the first to map
specific factors of the older population relating to the
adoption or adherence of PA mobile applications across a
range of study types, based on existing literature.

Besides being original, a scoping review with this theme
is relevant, as PA mobile applications must be accessible
to older people and it is important to check all the factors
that are related to the adoption and adherence of these
applications by this population so that future applica-
tions be developed according to this population and to
increase its use by them. The choice of the scoping review

was due to the fact that this type of review has a broad
objective and can be used to identify the studies about a
topic, to verify knowledge gaps and to map factors related
to a certain topic.”” Thus, the objective of the present
scoping review is to map what the studies present about
the factors related to the adoption and adherence of PA
mobile applications by older people.

METHODS AND ANALYSIS

This scoping review will be conducted in accordance

with the JBI methodology for scoping reviews™ and the

Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) extension for scoping reviews. >
To develop the research questions, the PCC strategy,

which means Population, Concept and Context, was used.

The research questions are:

1. What do studies present as factors related to the adop-
tion of PA mobile applications by older people?

2. What do studies present as factors related to the adher-
ence of PA mobile applications by older people?

Search strategy

The search strategy will aim to locate both published and
unpublished articles and reviews. An initial limited search
of PubMed and Google Scholar was undertaken to identify
articles on the topic in order to verify terms related to the
research question of the present review. After consulting
words contained in the titles and abstracts of relevant arti-
cles, the following search terms were defined: adoption,
adherence, factors, applications, PA and older people, in
addition to their related terms. These terms were used
to develop full search strategy for five databases, and will
be used to perform the bibliographic search of the full
review. They will be investigated in titles, abstracts and
keywords of studies in the chosen databases. These search
strategies were adapted according to the characteristics
of the databases, including the use of MeSH Terms where
necessary. The preliminary search strategy for Scopus is
presented in table 1.

In addition, the reference list of the studies selected in
the review will be screened for additional studies meeting
the inclusion criteria. Another additional source for
selection of studies will be a search on Google Scholar to
identify studies including grey literature such as disserta-
tions, theses and opinion papers that meet the eligibility
criteria. The first 150 studies found in the whole search
will be analysed for answers to the research questions.
The decision to add grey literature is because some of
the studies on the subject may be patents or industry/
market research as well as theses and dissertations rather
than journal articles. Many applications are released and
published on different venues and this scoping review aim
to broaden the search to try to map all possible studies.

The databases to be searched include Web of Science
(Clarivate Analytics), PubMed (NCBI), Scopus (Elsevier),
Lilacs (BVS) and Scielo. All articles and review studies that
meet the criteria, available between 2010 and the present,
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Table 1 Search strategy for Scopus

Search Query

#1 Population
population” OR ageing OR geriatric)
#2 Concept #2.1

TITLE-ABS-KEY (elder* OR “elderly population” OR “older people” OR aged OR “ageing population” OR “older

TITLE-ABS-KEY ((adoption OR adhesion OR instal OR access OR download OR acceptance OR rejection) OR
(adherence OR nonadherence OR “sustained use” OR abandonment OR persistence OR maintenance OR
dropout OR attendance OR compliance OR non-compliance OR noncompliance) OR (factor® OR preference*
OR characteristic* OR experience* OR determinant* OR attribute* OR perception* OR development OR

barrier* OR facilitator*))
#2.2

TITLE-ABS-KEY (“physical activity” OR “motor activity” OR exercise* OR “physical training” OR fitness)

#3 Context
OR m-health OR e-health)

#4 #1 AND #2.1 AND #2.2 AND #3

TITLE-ABS-KEY (“mobile application” OR app OR apps OR “cell phone” OR smartphone* OR “mobile devices”

Limitations: published between 2010 and 21 September 2020. Languages English OR Portuguese OR Spanish. Articles OR reviews.

in English, Portuguese or Spanish, in full text, will be
included. The authors of the articles will be contacted to
request missing or additional data as needed. The search
strategies used in all databases are described in online
supplemental file 1.

Study inclusion criteria
Eligibility criteria, as well as inclusion and exclusion
criteria, are described in table 2.

This review will consider studies that include people
over 60years, with any gender and ethnicities, that have
reported or identified factors related to the adoption or
adherence of PA mobile applications. It is not necessary
that the study participants have used an application, but
the studies must have identified factors related to the use
of it, in addition, the application may have other func-
tions besides PA.

This scoping review will consider for inclusion different
study designs, including quantitative, qualitative and
mixed-methods study designs. The studies may or may
not be published. All types of published articles such as
letters to the editor, editorials and similar manuscripts will
be included. Studies in Portuguese, English or Spanish
language will be included. This significantly broadens the
review from English-only publications to include further
European and South American literature, while remaining

within the language competence of the reviewers. Articles
from 2010 to the present will be included based on the
adoption of mobile applications from their inception on
feature phone and smartphone platforms. Articles where
the full-text copies cannot be obtained, after great effort
and exhausted all attempts by searching the databases and
the journal website and contacting the corresponding
authors, will not be included. In addition, political docu-
ments or technical reports will not be included.

Study/source of evidence selection

The selection of studies will take place in five stages.
We are currently starting the fourth stage. In the first
stage, the bibliographic search was carried out across
the selected databases, according to the complete search
strategy developed. All records generated by this search
were exported to the Microsoft Excel 2016 program, in
which the titles of the articles were placed in the same
language to perform duplicate removal. To ensure the
removal of all duplicates, the titles were placed in alpha-
betical order and two reviewers scanned the table and
removed the duplicates that still existed.

In the second stage, a pilot test was carried out in
which two reviewers independently screened the titles
and abstracts of 25 studies found with the bibliographic
search. Through this pilot test, it was possible to verify

Table 2 Eligibility criteria, inclusion and exclusion criteria of the review

Eligibility criteria Inclusion criteria

Exclusion criteria

Present data about a mobile
technology for physical activity
(may have other goals as well).

Include people over 60years old.
language

Have reported or identified factors related
to the adoption or adherence of PA mobile
applications by people over 60years

Studies in Portuguese, English or Spanish

Articles where the full-text copies cannot
be obtained (after great effort to get it)

Political documents or technical reports

Articles from 2010 to search date

PA, physical activity.
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if the eligibility criteria are well defined. If there is 75%
or more agreement between the reviewers, the selec-
tion of the studies will proceed to the third stage. If this
percentage is less than 75%, the eligibility criteria will be
modified until this percentage agreement is achieved.

In the third stage, the two reviewers independently
screened all titles and abstracts of studies found in the
bibliographic search by applying the eligibility criteria
to select the studies for the next stage. In the fourth
stage, which is the one we are starting to perform, the
two reviewers will independently read all full texts of the
articles that were chosen in the third stage, in order to
choose those that will be included in the study, according
to the inclusion criteria. Any disagreements that arise
between the reviewers during the selection process will
be resolved by a third reviewer. The screening of the
abstracts and the full texts, that is steps 3 and 4, will be
performed in a double-blind fashion by the two reviewers,
who will read all the studies found independently without
conferring. The last stage will be the realisation of the
additional strategies, which are the reading of the studies
that were included in the review (fourth step) and of the
first 150 studies found according to the Google relevance
algorithm, including grey literature. The studies will be
read according to steps three and four, in order to verify
whether they will be included in the review.

The reasons for exclusion of full-text papers that do
not meet the inclusion criteria will be recorded and
reported in the scoping review. The results of the search
will be reported in the scoping review and presented in a
PRISMA flow diagram.”

Data extraction
Data will be extracted from the studies included in the
scoping review using a data extraction tool developed by
the reviewers. This tool will be a table in Microsoft Excel
2016 called ‘Data extraction form’ (in the online supple-
mental file 2), which will be individual for each study, in
order to summarise their main information. The data
extracted will include specific details about the popula-
tion, concept, context, methods and key findings relevant
to the review research questions. This extraction form was
developed based on the recommendations of the guide-
lines in the JBI recommendations,?’ but other informa-
tion has been included too. Thus, this form will contain
information about study characteristics, intervention
chosen for the study, characteristics of the study partic-
ipants, characteristics of the mobile application used in
the study, and factors related to the participant’s adop-
tion or adherence to the PA mobile application (such
as barriers to download or use, reasons to download or
maintain the use, reasons for withdrawal or abandon-
ment of use, suggestions for improving or developing the
mobile application, sociodemographic factors related to
the use of the application and other information).

The reviewers will trial the extraction tool on two
or three studies to ensure that all relevant results are
extracted. This draft data extraction tool will be modified

and revised as necessary during the process of extracting
data from each included paper. Modifications will be
detailed in the full scoping review.

Data analysis and presentation

The extracted data will be presented in diagrammatic or
tabular form in a manner that aligns with the objective of
this scoping review. The results will be reported through
the numerical identification of the studies and the discus-
sion of their data, including the number of studies that
were not included and the main reason for rejection, the
number of studies included, general characteristics of the
studies, types of study designs, population, characteristics
of the interventions and applications used, factors related
to adoption of PA mobile applications, factors related to
adherence and gaps of the research.

Two reviewers will extract data from the included
articles and compare tables, resolving disagreements
through discussion. Quantitative data will be described
in a narrative manner and analysed using absolute and
relative frequency, percentage, average and SD. To verify
the factors, reviewers will conduct an inductive thematic
analysis on qualitative data. Constant comparison will
be used to refine emerging conceptual categories,
including a search for deviant cases. We will then list all
types of factors that will appear and categorise them (eg,
barriers to using the app, reasons to download, reasons
to continue using, sociodemographic factors related to
usage), in which we will present the categories of factors
that appeared in each article and, if necessary, subcatego-
rise what was found in each category. This mapping can
help guide the development of mobile apps that are more
accessible to older end users. A likely date for completing
all stages of the review and writing a manuscript will be
October of this year.

Patient and public involvement statement
Patient and public were not involved in this study.

ETHICS AND DISSEMINATION

Due to the fact that this review will generate knowledge
about published and unpublished literature in the public
domain, ethical approval is not required for this scoping
review. This review can identify information and gaps in
the existing evidence literature. Plans for the dissemina-
tion of the review for the community include the presen-
tation of the results at relevant scientific conferences and
the submission and publication in significant journals.
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