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Abstract

Introduction: M-Health refers to the use of mobile devices for health care. There are several apps dedicated
to health, especially for older adults; however, it is essential to identify their perception when considering
the skills of the elderly for the management and use of apps and mobile devices. Objective: To know the
perception of the elderly regarding M-Health apps. Methodology: A systematic review in the following
databases: PubMed, Journal of Medical Internet Research, Web of Science and Wiley Online Library. Articles
in the English language, published between 2013 and 2021 were included. Inclusion criteria: Elderly people
using mobile devices were included in the sample. Perception about m-health apps was reported. The
guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses were followed. A
total of 569 articles were found, of which a sample of 20 articles was obtained after the review. Results: The
use of various mobile devices, apps and websites was found. The perception referred by the older adults
was positive because they were useful, comfortable, easy to use; although they also expressed negative
perception due to fear of using them, not knowing how to use them, lack of security of personal data and
costs. Conclusion: The perception about m-health is that these apps have more positive than negative
aspects; the negative perceptions were generated by the difficulty and fear felt by elderly adults to make
use of M-Health applications.

Key words: Mobile devices; Older adults; Perception; M-Health; Nursing (DeCS).

Resumen

Introduccion: Las m-salud se refieren al uso de dispositivos moviles para el cuidado de la salud, existen
diversas aplicaciones relacionadas a la salud, especialmente para adultos mayores. Sin embargo, es
indispensable identificar la percepcién al considerar las habilidades del adulto mayor para el manejo y uso
de las aplicaciones y dispositivos méviles. Objetivo: Conocer la percepcion que tiene el adulto mayor hacia
las aplicaciones m-salud. Metodologia: Revisién sistematica, bases de datos consultadas: Pubmed, Journal
of Medical Internet Research, Web of Science y Wiley Online Librery. Se incluyeron articulos en idioma inglés,
publicados entre 2013 y 2021. Criterios de inclusion: contemplar en su muestra a adultos mayores, que
utilizaran dispositivo moévil y reportar la percepcion sobre las aplicaciones m-salud. Se siguieron los
estandares de la declaracion de Preferred Reporting Items for Systematic Reviews and Meta-Analyses. Se
encontraron 569 articulos, de los cuales se realizé6 una revisién obteniendo la muestra de 20 articulos.
Resultados: Se observo la utilizacion de diversos dispositivos moviles, aplicaciones y paginas de internet.
La percepcion referida por adultos mayores fue positiva por ser Gtil, cbmoda y facil de utilizar y en la
percepcion negativa manifestaron miedo a utilizarlo, no saber utilizarlo, inseguridad en datos personales y
costos. Conclusion: La percepcidén sobre las m-salud fueron més aspectos positivos que negativos, las
percepciones negativas se generaron por la inhabilidad y miedo que sintieron los adultos mayores para
hacer uso de las aplicaciones m-salud.

Palabras clave: Dispositivos méviles; Anciano; Percepcién; M-Salud; Enfermeria (DeCS).

Abstrato

Introducao: M-salde refere-se a utilizacdo do dispositivos méveis para cuidados de saude, tendo sido
desenvolvidas varias aplicagdes que sdo Uteis, especialmente para idosos. Contudo, ao considerar as
competéncias do idosos para gerir as aplicagdes e o dispositivo mével, é essencial conhecer a percepcdo
das aplicacbes m-salde para adultos. Objetivo: Descobrir como os idosos percebem as aplicagdes de m-
saude. Metodologia: Revisdo sistematica em diferentes bases de dados: Pubmed, Journal of Medical
Internet Research, Web of Science e Wiley Online Library. A pesquisa incluiu artigos em lingua inglesa de
2013 a 2021, que preenchiam os critérios do inclusdo tais como: contemplar os adultos na sua amostra,
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utilizar um dispositivo mével e relatar a percepcao da utilizacdo de aplicagbes m-saude; seguir as normas
dos Artigos Preferidos para Relatérios Sistematicos e a declaracdo de Meta-Analyses. Encontramos 569
artigos, dos quais foi feita uma revisdo, obtendo uma amostra de 20 artigos. Resultados: Foram utilizados
diversos dispositivos de tecnologia mével, tais como smartphones, tablets e ferramentas como aplicativos
e websites. A percepcado relatada pelos idosos era tanto positiva (Util, conveniente e facil de usar) quanto
negativa (medo de usa-la, ndo saber como usa-la, seguranca e custos). Conclusao: As percepgdes da m-
salde sdo tanto positivas quanto negativas, geralmente as percep¢des negativas sdo geradas pela
incapacidade ou medo dos idosos velhos de fazer uso da m-sadde.

Palavras-chave: Dispositivos moveis; Idosos; Percepcao; M-Saud; Enfermagem. (DeCS).

Introduction

Technological development has produced changes in health care and services, now mobile devices are used
as service tools known as mobile health or m-health (use of mobile devices in healthcare), these applications
in mobile devices offer the facility to provide health promotion, care, information, teaching and training.
They are different from other practices and technologies because of the interaction that allows an immediate
contact (2, Although mobile devices are considered exclusive for the young and active population of
society, older adults are interested in integrating and reducing the digital divide between generations; the
elderly have been engaging in continuous use by searching for information such as news, activities of
interest and healthcare; in addition, they make use of apps for the control and care of their health @3, In
general, older adults who manage to master the use of mobile devices and internet can enjoy a psychological
well-being and achieve an improvement in their family role and even before society.

Previous literature reviews have analyzed the perception of older adults regarding various devices and m-
health apps * ), however, new apps for mobile devices with various functions are being developed every
day, so it is important to know and analyze the use and perception of older adults regarding mobile devices
and m-health apps. The knowledge achieved with this review will be useful to recognize the factors that
influence older adults regarding the use of m-health apps, so that these factors can be considered when
making interventions and programs focused on the prevention and promotion of people's health, to provide

digital care that allows direct contact and follow-up of treatment and rehabilitation at any time and place.
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International reviews have been found on the perception of older adults regarding mobile devices, such as
health care apps for diabetes control, tobacco or alcohol consumption, physical activity, walking, meal plans,
among others, their results suggest that there is resistance to the use of mobile devices, because of the
challenge that can represent the use of apps; evidence found so far focuses on the use of computers.
Because technology is changing and improving day by day, we must update and synthesize information
regarding m-health apps; in this sense, older adults with intention of using m-health apps to improve their
lives can be influenced by the updates and changes in this type of technology (" 7). This systematic review
was conducted to determine the perception of older adults towards m-health apps; for which the following

research question was posed: What is the perception of older adults regarding the use of m-health apps?

Methodology

For the systematic review, a literature search was performed using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines for literature review ® using PubMed, Journal
of Medical Internet Research (JMIR), Web of Science and Wiley Online databases. The following Medical
Subject Headings (MeSH) keywords were used: m-health, mobile health, m-health applications, perception,
older people, older person, aged. The Boolean operators used were AND and OR. Variables were delimited
to title and abstract or the entire article. To expand the search and broaden the information, truncation
operators were used and primary articles and Randomized Clinical Trials (RCTs) were included ©. We
considered articles in the English language that included in their analysis the population of older adults (60
years and older), that used mobile devices and reported the perception regarding the use of such devices
and m-health apps. As an exclusion criterion, articles using other types of technology were not included.

A total of 569 articles were peer-reviewed by the authors using the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) checklist, which evaluates the elements that studies must
comply with; duplicates were eliminated, then the selected articles were reviewed by title and abstract, and

finally the full text was reviewed. Articles that did not include the population of older adults or the analysis
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of the perception of m-health apps, or articles that referred to other types of technologies, were eliminated.

The final sample included for review 20 articles that met the inclusion criteria, (Figure 1).

Figure 1. Inclusion process, PRISMA.

Databases used:

PubMed (n=196)

JMIR (n=96)

e Web of Science (n=166)
e  Wiley Online (n=207)
Total=569

Duplicates found

(n=46)
. . Excluded records:

Fist review < Title and abstract (n=411)
(n=85) No full text (n=27)

Excluded articles:
Population (n=33)

Design (n=14)

Different technology (n=6)
Only describe the use of
technology (n=12)

Full text review
(n=20)

A

Source: Own-development.

Results

To identify the perceptions and use of mobile devices by older adults, it is important to know and explore
the context of the articles that studied these variables. The analyzed articles came from different continents,
mostly from Europe (6 17-22 and North America 1% 19, the rest from Asia @324, South Africa 32 and Australia
(1; these articles were published between 2013 and 2021. The designs of the studies found were systematic
review (9, mixed method (1012131519, 25 qualitative studies & & 1>20.22.24) pilot (13), proof-of-concept trial

(7, prospective ¥, and cross-sectional (" 162123 Articles that analyzed the perception of people over 60
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years of age were included 1310152224 although some articles that included people under 60 years of age
were considered since they described the perception of the target age group (" 1315 17.13.20.23)  Several
studies aimed to identify or explore the use or perception of m-health apps by people with health conditions
such as type 2 diabetes mellitus "7, cardiac pathologies ', chronic obstructive pulmonary disease (COPD)
(10.22) peritoneal dialysis " or mild cognitive impairment @9, Regarding the use of mobile apps, 50-70%
made use of them @ 10179 the percentage was lower when referring to health-related apps ?. An
intervention study on the implementation of the use of m-health apps resulted in 77% using m-health apps
(. The perception found was that m-health apps were easy to use @ 12151722 convenient 9, and useful
@) (Table 1).

Table 1. Characteristics of selected articles, 2020-2021 (n=20).

Authors, Year Study Sample Perception regarding m-health apps.

and Country Objective/Design
Kampmeijer, Provide information on 45 articles Using the technology motivated older
Pavlova, the scope of e-health selected. adults, they felt supported, helped them to
Tambor, and m-health tools for  participants >  self-regulate, and to obtain information in
Golinowska, health promotion and 50 years old.  real time. Usability and accessibility.
Groot. disease prevention in As barriers: lack of adherence to treatment,
2016, older adults. confusing information, difficult to use

Netherlands M

Systematic review

device and costs of devices or apps.

Jarvis, Chipps,

Explore the perception

32 adults over

Using the app gave them self-confidence,

Padmanabhanu  and experience of 60 years of they maintained contact with their family
nni older adults using an age and friends, and contributed to their
2019, South app to socialize. empowerment. Negatively, using the app
Africa @ Qualitative caused anxiety and fear. It generated a
negative self-evaluation of their abilities.
Padial, Pinzon, Know the contribution 22 Participants' perception of using such

Espinosa,

Kalache, Garrido.

2018, Spain ©®

of information and
communication
technologies to the
active and healthy
aging of people.
Qualitative/systematic
review

miscellaneous
items.

Population

> 50 years old

technologies was based on ease of use and
familiarity, which gave them confidence. It
helped them to adhere to treatments,
remember appointments, and the taking of
their medications, among other things. It
also increased their perception of
independence and empowered them to
perform self-care. Negative aspects: some
studies reported that adults needed help
with the application; they ask that the
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design of the apps be designed with the
characteristics of older adults in mind.

Alwashmi,
Fitzpatrick,
Farrell, et al.

2020, Canada (19

Describe the
demographic
characteristics, use and
availability of
Smartphones in
patients with COPD.

Mixed study

77 people, of
whom 72
were > 55
years old with
COPD.

29% of participants understood the app
concept; 50% used an app, but only 3 used
an m-health app. 7 participants felt
comfortable that their family members and
physician could access their personal
information and because of the health
reports generated through the app. The
barriers were: concern about the security of
their information and mobile data usage,
difficulty of use, and cost.

Jaana, Paré
2020, Canada (™

Compare the use of
m-health technologies
in older adults for self-
monitoring and
associated factors.

Cross-sectional study

4109 general
population,
682 adults
over 65 years
of age

383 older adults were familiar with the use
of mobile devices for health care; only 78
used an m-health app in the last few
months; 6 out of 10 participants used m-
health apps to maintain and improve their
health status. This helped them to know
their health status and to feel self-
confident about taking care of their health
through the use of these devices; they
reported having intentions to continue
using the apps.

Ware, Dorai,
Ross, Cafazzo,
Laporte.
Boodoo, et al.

2019, Canada (1@

Describe the
perception of older
adults regarding the
m-health app "Medly"
for self-monitoring.
Mixed method,

exploratory. UTAUT2
model

Interviews to
24 adults

Using the app gave them benefits such as
managing their disease, obtaining self-care
information, peace of mind regarding the
information provided by the healthcare
provider, thus improving the relationship
between them. They perceived that the
app was ease to use, anywhere and in real
time.

Eisenhauer,
Hageman,
Rowland,
Rowland,
Becker,
Barnason,
Pullen, et al.

2016, USA (19

Feasibility and
acceptability study of
the use of the Fit Bit
One step counter, text
messages and activity
monitoring.

Pilot/Mixed Study

12 men from
a rural area,
between 40
and 69 years
of age.

The monitoring app provided participants
with self-awareness of their physical
activity, water consumption, and daily food
intake. Participants using the app were able
to record their activities in real time, which
they perceived as convenient and easy to
use. Text messages helped them to self-
evaluate the food intake and physical
activity.

Perceived barriers were related to the
mobile device, such as internet connection,
lack of Wi-Fi and outdated systems.
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Hussein, Examine people's 949 people, 57% of the participants reported having
Bennett, Pace, readiness for m-health 495 were > the ability to use m-health apps to
Chen, Legg, apps. 61 years old communicate with healthcare personnel;
Atwal, et al. Cross-sectional study 60% showed interest in using them to learn
2021, USA (4 how to improve their health.
Some of their concerns were the lack of
security of personal information, lack of
privacy when sharing information with the
healthcare provider.
Park, Ng, Shim, Perception, attitude 28 adults with  Text messages as a reminder helped the

Elnaggar, Villero.

2020, USA (1

and beliefs of people
to use apps for
treatment adherence.

Mixed study

history of
coronary
heart disease,

> 50 years of
age.

adults to have a new routine for their
medications, to take them properly, and to
check that they were the correct ones. The
apps they used helped create new habits to
their medication-taking regimen; adults
were interested in using apps to validate
and track their health.

One concern was the security of their
personal information.

Nguyen, Irizarry,
Garret, Downing

2015, Australia
(16)

Learn how older adults
choose and learn to
use mobile
technologies.

Cross-sectional study

153 adults
over 65 years
of age

Of the participants, 88% used the devices
for emergencies and security; 64.9% used
them to maintain communication with
family members; 33% found them easy to
use.

Participants reported that they would like
to know how to use them better to monitor
their blood pressure (32.7%), count their
steps (11.1%), locate places in their
community, as GPS (18.3%), to monitor
their heart (19.3%) and to remember
activities (20%).

Ding, Fatehi,
Russell,
Karunanithi,
Menon, Bird, et
al.

2018, Austria 7

Evaluate adherence
and experience of
using the software
(IDA), using the
smartphone app.

Proof-of-concept trial

9 participants
> 58 years old

The app helped the adults with self-
management and self-awareness of their
health condition, also, gave them
confidence to manage their condition; they
were satisfied with the software. As a
barrier, they reported technical problems
such as internet signal slow-down.

De Battle,
Massip, Vargiu,
Nadal, Fuentes,
Ortega, et al.

2020, Spain (®

Evaluate the
acceptability and
satisfaction by the
adult for the
implementation of the
"conecare" apps.
Prospective study

194
participants >
55 years of
age

High acceptability of the software was
reported; 77% of the adults used the apps.
The m-health apps enabled
communication and  health  advice
messages and provided participants with
daily feedback on their health status, goals
achieved, and personalized advice.
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They reported that the apps were easy to

use.
Fox, Connolly Evaluate the factors 17 people, > To use m-health apps, adults should feel
2016, that make the person 50 years old comfortable, otherwise it was difficult for
Ireland (19 reluctant to use m- them to use such apps. They reported
health apps. being afraid of sharing personal
Mixed study information with the healthcare provider.
Christiansen, Describe the 18 adults over Older  adults  reported ease of
Lindberg, perceptions of m- 70 years of communication, feeling safe and staying
Sanmartin, health apps and its age informed at all times. It helped them in
Anderberg, Skar, impact among older monitoring their health and as a support to
et al. adults with cognitive remember information. They felt they
2020, Sweden impairment. lacked the skills to use them and lacked
(20) Qualitative research teaching. Negative aspects: fear of using
with a the apps, cost of the device or app and
phenomenological difficulty of use.
approach
Goransson, Assess self-care using 17 people > The app was useful for people living alone,
Wengstrom an interactive app to 70 years old it gave them a sense of protection knowing
Ziegert, Langius- report health status. that they had contact with a person who
EkIGf, Blomberg,  pescriptive study was their healthcare provider. They found
et al. the self-care prompts very useful, it helped
2020. Sweden them to know their health status and to
@1 monitor their health.
Korpershoe, Explore the 13 patients Using the app helped the participant
Vervoort, perceptions and use of with COPD become aware of their symptoms and
Trappenbur, m-health apps for self- 5 40 years empowered them to communicate with
Schuumans management. and 6 health  their health care provider. It provided them
2018, Holland Qualitative care workers ~ With information about the symptoms and
22) causes of their health condition; it
decreased their fear of using it.
As negative aspects, they reported lack of
interest in using the app and lack of digital
skills.
Jiang, Zhu, Explore the use and 237 adults 68% of adults over the age of 65 were
Zheng, Zhu, Lj, perception of m-health over 50 years interested in using m-health apps for
Huo, et al. by patients with of age, n=178 disease management; of these, 63% felt
2019, China @»  Cerebrovascular that m-health apps could benefit them and
Disease. 26.5% reported that they tried to use them.
Transversal
Son, Oh, Kim Explore the perception 20 adults over Positive perception of the participants for
2020, South and need for the use 65 years of receiving reliable information on their
Korea @9 age with device. Helped to improve communication

between the older adult and healthcare
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of m-health coronary personnel. On the negative side, older
technology. heart disease.  adults perceived difficulty and stress when
Qualitative using the device, not so much the m-health

apps, and also reported feeling a lack of
security for sharing personal information
through these apps.

Nichols, Explore barriers, 200 heart Participants were willing to be part of apps
Stephen, Singh,  facilitators and attack m-health related studies. 30% reported
Qanungo, recommendations for  survivors. that they monitored their blood pressure.
Treiber, m-health intervention.  Between 52 They were interested in learning how cell
Ovbiagele etal.  gocijo-ecological and 72 years  phones or computers can help control their
2017, South model. Mixed study of age blood pressure.

Africa @

Source: Own-development.

The purpose of using m-health apps was to have reports or health monitoring © 1015 17. 22.23) " ge|f-
management and reporting of their physical activity and blood pressure monitoring, counseling and
communication with healthcare personnel @ 10.1217.23 " Although the use of m-health apps was low, older
adults mentioned that continued use was desirable ('), the results of 30% of the studies showed interest in
using m-health related apps (10 1520.21.24. 25 The barriers identified for the use of mobile devices and their
apps were concern about the security of personal information (1216:20.21.23 difficulty of use (-3 1218.:22) cost
(12,25 fear of using them @ 16 23 technical problems with the Internet ©), Internet connection (7,

dependence on such devices 9 and stress 14 (Table 2).

Table 2. Perception of older adults regarding m-health apps, 2021. (n=20)

Positive Perceptions Reference
Self-management/Self-care 1,11,14,15,18
Self—monitoring 1,10, 17,19, 21, 22, 23, 25
Communication with the healthcare provider 1,12,14,17,19, 20, 23
Awareness of their health status 11,19, 25
Helps adherence to treatment 1,18, 21
Contribute to personal empowerment 3,18,23

Easy to use, useful 1.3,13,14,17, 18,19,

They are interested in using them 110,15, 20, 21, 24, 25

Negative Perceptions Reference

10
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Fear of using them 3,16,23
Not knowing how to use it, lack of computer skills 1.3,12,18, 22
Lack of data privacy or security 12,16, 20,21, 23
Costs (devices and apps) 112,25

Source: Own-development.

Discussion

This review focused on exploring the perception of older adults regarding the use of m-health apps. Positive
perceptions could be identified as ease of use related to communication with health personnel and health
monitoring, in addition to the convenience of sharing or consulting information (3 8-13.15-21.23) The use of
m-health apps for self-management and self-monitoring of their illness allows them to keep a daily record
of activities and adhere to treatment, which provides confidence, empowering older adults to take control
and play an active role in the management of their health -3,

Also, negative perceptions focused on insecurities related to the use of mobile devices or m-health apps
were found. The low digital skills they report, generate fear, anxiety, stress in older adults (-3 10.14.16.18-21,23)
even so, they show interest in learning how to use them. Another aspect that could be related to poor digital
skills is insecurity regarding the mishandling of personal information that could occur, as they are afraid to
provide personal information to strangers or people they do not yet trust, including their health care
providers or family members (16 20.21.23 Negative perceptions may decrease if they are educated about the
use of data protection, how to identify free or low-cost apps, and especially if they are trained to increase
their skills in the use of devices and download and use of m-health apps @ 10.14.16),

Older adults make little use of mobile devices, and their use of m-health apps is even lower. The literature
is divided into positive aspects and negative aspects, regarding the positive aspects, older adults mention
interest in learning to use m-health apps with the purpose of being able to have a management and control
of their condition, which helps them to have self-awareness about their health status (-8 9 1213,16,18,19,21-23)
This point is important for the healthcare area, especially for nursing, since with the objective of promoting

and maintaining health, it is necessary to inform and instruct people in the use of tools that facilitate the

11
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achievement of the objectives, in addition to achieving independence, participation, organization of older
adults @9, The use of apps is very useful when older adults have mobility difficulties, as they make it easier
to carry out banking procedures and formalities, pay bills, make purchases, among other things, that they
would not have been able to do before due to their disability @527,

A study with educational intervention on the use and management of mobile devices and apps achieved
that slightly more than three quarters of the included sample used such devices and apps effectively (;
therefore, interventions with education may reduce barriers and increase positive perceptions in this age
group about m-health apps, which could help to monitor, maintain and even improve health in this
population.

The interest in learning to use mobile devices is related to the features and facilities offered by such devices
such as maintaining contact with family members through messages and calls; in addition, by using m-
health apps the older adult can have contact with his or her health care provider and stay informed at all
times ®1516.23.28) On the contrary, if the person perceives difficulties in their use, they may lose interest and

thus underestimate their potential use (62939,

Conclusions

We were able to identify as a positive perception the ease of use and convenience to share and receive
health-related information, as well as satisfaction with the use of mobile devices and m-health apps. As
negative aspects, we found the concern of older adults regarding the security of the information shared, the
costs, and also that they consider themselves with little skills to use apps.

The positive perception regarding the use of m-health is one of many factors that are required and can help
to carry out an effective health intervention using technological devices, since the older adult feels
confidence and support in the health personnel to be able to effectively exercise self-care and achieve

awareness in their state of health. Thus, taking into account personalized and simple manuals for the design

12
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of m-health protocols could avoid negative perceptions such as fear and stress due to the use, as it would
help older adults to develop digital skills and thus safety.

As a future line of research, we suggest continuing to explore perceptions on the use of technology,
especially the use of mobile devices such as cell phones and m-health apps. We should analyze whether the
perception is different according to gender, age and educational level. The results of this study invite us to
explore the perceptions of older adults regarding the use of mobile devices and m-health apps for nursing,
as a fundamental source for health promotion and primary healthcare. It is important to develop health
monitoring, prevention and control interventions using the benefits that technology offers, adapted to each
perception or factor that facilitates or limits the use of such tools. Therefore, educational programs on cell
phone management are considered relevant, so that older adults can acquire skills for the use of cell phones
and therefore decrease their fear, anxiety, stress, and increase their independence in the management of
their own health care.
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