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Abstract

Background: As technology swiftly advances, especially with the increased use of smartphones
and the internet, mobile health (mHealth) emerges as a valuable tool for reducing health
problems and improving healthcare services, particularly for the high-risk elderly population.
This systematic review was conducted to identify resources and existing information related to
factors that influence the acceptance of health-based mobile applications among the elderly,
referring to the social-ecological model.

Methods: Studies were searched until October 2023 through electronic databases, including Web
of Science, Scopus, PubMed, and Embase. English language studies that had the elderly as their
research population and were conducted cross-sectionally were included in the study. The intended
studies were categorized through a framework called the ecological model. The Critical Appraisal
Checklist for Cross-Sectional Studies (AXIS) tool was used to assess the quality of the articles. In
total, twelve studies met the inclusion criteria and were finally chosen to be part of this analysis.
Results: The results revealed that perceived usefulness and ease of understanding were the most
common facilitators, and privacy risk was the most common barrier at the intrapersonal level.
At the interpersonal and organizational levels, social influence and facilitating conditions were
the most influential factors in the acceptance of these applications in the facilitator section,
and technical problems were the most influential in the barriers section. Access to services
was an important factor that influenced health-based mobile applications for the elderly at the
community level. Eight articles were of high quality using the AXIS tool.

Conclusion: The findings from this review are anticipated to guide health policy implementation
centers practically, aiding in creating and executing effective policies to encourage the adoption
of health-oriented mobile applications from a broad social-ecological viewpoint.

Keywords: Geriatrics, Mobile health applications, Facilitators, Barriers

Please cite this article as follows: Miri A, Karami S, Afshari M. Barriers and facilitators of acceptance of mobile applications regarding health-
related issues in the elderly: a systematic review. Educ Community Health. 2024; 11(4):230-241. doi:10.34172/jech.3333

Introduction

expectancy increases, so do the risks of chronic diseases,

Aging is a phenomenon with various biological,
psychological, and social aspects (1). Based on United
Nations estimates, the global elderly population was
about 200 million in 1950, rose to 350 million by 1975,
and is projected to surpass 1.1 billion by 2025, marking a
224% increase (2). This event is one of the most striking
achievements in human history in terms of improving
health, social, and economic indicators over time. These
improvements have contributed to a steady increase in life
expectancy worldwide (3). Many studies show that as life

disabilities, and cognitive decline among older adults (4-6).
This predicament predicts increased use and demand for
specialized health services among this subpopulation (7,8).

Today, technologically supported healthcare is
rapidly advancing and providing new tools for health
self-management. While older adults are often found
to be slow to adopt new technologies, their internet
usage is notably increasing each year (9). A rapid and
growing trend of smartphone ownership among the
elderly has been reported worldwide (10). With the swift
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advancement of technology, particularly in the realms of
smartphones and internet usage, mobile health (mHealth)
emerges as a valuable tool for reducing health issues while
enhancing healthcare services. Up to now, there has been
no universally accepted definition for mobile health.
However, the World Health Organization defines mobile
health as the practice of medicine and public health
supported by mobile devices, personal digital assistants,
and other wireless technologies (11). Over 325000 mobile
health applications have been identified that cover various
areas of health, medical, and fitness topics (12,13). There
is strong evidence showing that mobile health applications
effectively enhance self-care, self-management, medication
adherence, and self-efficacy. They also lead to positive
health outcomes, such as improved sleep quality, diet,
physical activity, and mental health (14-17).

A large body of research has confirmed the benefits of
mobile health for the elderly (18-21). Studies have shown
thatincorporatingmobilehealth technologywithhealthcare
professionals’ recommendations can help the elderly
maintain a healthy lifestyle. This includes enhancements
in daily food intake, sleep quality, and physical activity
(13,14). As a result, elderly individuals, especially those
with chronic illnesses, experience better self-management
and monitoring of their health. Additional benefits include
overcoming barriers to treatment, including long hospital
wait times, transportation issues, and rising healthcare
costs (19,21).

Notwithstanding the several benefits of mobile health
among the elderly, this subpopulation also faces certain
obstacles. The literature often points out barriers such as
usability issues, sensory decline, and unfamiliarity with
technology for the elderly. While studies on mobile health
acceptance among the elderly are growing, a few of them
have focused solely on mobile apps. Many studies have
investigated the integration of mobile health with electronic
health, including specialized websites, telehealth sessions,
fitness trackers, and other tools (14,15,22-24). In addition,
some studies have examined the perceptions of the elderly
regarding the use of mobile applications for health-related
purposes, including perceived facilitators and barriers
(14). Although mobile applications hold significant
potential to enhance elderly health, their true effectiveness
hinges on the users’ acceptance and continuous usage of
these technologies (25).

Bronfenbrenner’s ecological model, created in 1979,
shows how systemic structures (family, culture, socio-
economic status, politics, and psychology) interact
to shape human development and behavior. These
interconnected elements influence our behavior, life
choices, and overall health throughout our lives (26).
The mentioned model outlines how environmental
influences, from the individual to broader social systems,
shape technology acceptance through intrapersonal,
interpersonal, organizational, community, and public
policy factors. McLeroy et al offered strategies for each
level, aiming to change knowledge and behavior, enhance
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social networks, improve living environments, modify
community services, and create or change public policies
(27). This model helps understand factors affecting
mobile application acceptance among the elderly (28-30).
Nonetheless, to the best of our knowledge, none of the
studies have thoroughly explored the factors across all five
levels of the ecological model. Thus, this systematic review
was undertaken from the ecological model perspective
to fill this gap. The aims of this review are (1) to identify
and synthesize findings from existing literature on factors
affecting the acceptance of health applications among the
elderly, structured around the ecological model, and (2) to
assess the quality of reviewed studies.

Materials and Methods

Search Databases

In this review, all cross-sectional studies that addressed
barriers and facilitators in the acceptance of mobile
applications for health-related issues among the elderly were
included, regardless of their time range and publication
status. All cross-sectional studies that mentioned the study
outcome of articles, including barriers and facilitators in the
acceptance of mobile applications without any publication
year restriction and from all over the world, were examined
as well. Major international electronic databases, including
PubMed, ISI Web of Science, Embase, and Scopus, were
reviewed up to October 2023. In addition, the reference
list of the selected study was reviewed to find potentially
eligible studies. Research strategies from previous reviews
on related topics were used to create a comprehensive list of
keywords. These search phrases were categorized into four
subject groups, namely, (1) ‘Mobile application’ OR ‘mobile
app etc., (2) ‘Geriatric OR pensioner’ etc., (3) ‘Barrier’ OR
‘Limitation’ etc., and (4) ‘Cross-Sectional’ OR ‘descriptive-
analytical’ The detailed search strategy is outlined in Box 1.

Data Extraction

In the beginning, one researcher gathered all identified
articles from various sources using EndNote software. After
merging the articles from all the databases and removing
duplicates, two researchers independently reviewed all the
articles, excluding those irrelevant to the study subject
and entry criteria. The abstracts of the remaining articles

Box 1: Search Strategy

“Mobile application*” OR “mobile app” OR mHealth OR “mobile health”
OR Telehealth OR “mobile technology”

AND

Geriatric OR pensioner OR over 60 OR old OR “over sixth” OR older OR
elderly OR senior OR “Older adults” OR Elderly OR “Aging population” OR
“Older population” OR Aging

AND

Barrier OR Limitation OR Difficulty OR Restriction OR Drawback OR
Facilitate OR Motivate OR Promote OR Help OR Ease OR Aid

AND

“Cross—Sectional” OR “descriptive-analytical” OR “Cross Sectional Studies”
OR “Cross Sectional” OR “Cross-Sectional Study” OR “Cross Sectional
Study” OR “Cross-Sectional Studies” OR “Cross Sectional Analysis” OR
“Cross-Sectional Analysis” OR “Cross Sectional Analyses” OR “Cross-
Sectional Analyses” OR “Cross-Sectional Survey” OR “Cross Sectional
Survey” OR “Prevalence Studies” OR “Prevalence Study”

J Educ Community Health. 2024;11(4) |~ 231



were independently assessed by two researchers. Then, the
full text of the relevant articles was reviewed, and those
fully meeting the entry criteria were identified. Additional
articles were included through forward and backward
citation reviews. The required data were extracted by two
researchers. Any disagreements were resolved through
discussion and, if necessary, the opinion of a third
researcher. The search results were reported following
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines (31) (Figure 1).

Ecological Levels

The Ecological Model of Health Behavior was employed in
thisresearch to categorize factorsinfluencing the enactment
of protective behaviors (32). The model is structured into
individual, interpersonal, organizational, community,
and policy and public policy levels. The individual level is
associated with an individual’s knowledge, attitudes, and
skills. The interpersonal level encompasses interactions
and exchanges within a person’s network, including both
primary relationships such as family and close friends and
larger secondary groups. The organizational level pertains
to social institutions that serve as formal authorities and
establish public and accepted objectives. The community
level involves the relationships that organizations form
with one another, often observed in coalitions. Finally,
the policy and public policy level is related to policies
implemented by local and national governments. The ideal

application of this model considers all five levels.

Quality of Studies

The methodological quality of the included articles was
independently evaluated by two researchers using the
Critical Appraisal Checklist for Cross-Sectional Studies
(AXIS). This checklist consists of 20 items focused on
methods and reported results, divided into reporting
quality, study design quality, and risk of bias categories.
Each item is scored as ‘1’ for ‘Yes’ (Y) and ‘0’ for ‘No’ (N)
or ‘Don’t Know’ (DK). The total score is calculated as a
percentage of all 20 items, with scores above 60% classified
as high quality (33,34).

Results

A total of 848 articles were identified in the search process.
Additionally, 12 studies were found through manual
search. Due to duplication, 162 studies were removed, and
686 studies were screened. In each screening stage of the
title and abstract, 323 articles were eliminated. Eventually,
out of the remaining 40 articles, 30 studies were removed
after full-text review, leaving 10 articles. Of the manually
searched articles, two more articles remained, bringing
the total number of remaining studies to 12 (Figure 1).
Among these articles, four studies were conducted in the
Netherlands (31,35-37), three in the United States (38-40),
two in China (28,41), one in Iraq (42), one in South Korea
(43), and one in Bangladesh (44). All studies were cross-

Previous studies Identification of new studies via databases and reqisters Identification of new studies via other methods
Studies included
in previous
Records removed before
oo Ot ey Records identified from": screening Records identified from:
Databases (n =848 ) > Duplicate records Websites (n =10 )
Reports of studies removed (n=162)
included in
previous version
— .
Records screened Records excluded™
(n = 686) (n=323)
Reports sought for Reports sought for Reports not
retrieval > Re?;;;; hol ratrieved retrieval retrieved
(n=363) (n=323) (n=6) (n=2)
Reports assessed for Reports assessed for Reports excluded:
eligibility R‘";"s excluded: eligibility Reason 1 (n =1
(n = 40) eason 1 (n=12) (n=4) )
Reason 2 (n = 8) Reason 2 {n =
Reason 3 (n = 10) :
elc. Reason 3 (n=
o
——
New studies included in
review
(n=10) <
i Total studies included in
» | review
(n=12)
R -

Figure 1. PRISMA Flow Diagram. Note. PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
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Table 1. Determinants Related to Elderly Intention of Using mHealth Applications

Determinants Examined in Studies

Authors/ Journal Sampling Sampl Theoretical Results
i i . .. Interpersonal Organizational Communit Public
Country Technique Size Demographic Individual Level P 8 unity ub Framework
Level Level Level Policy Level
Gender, age, education The : .
+ 98¢ - ! . . . - Benefits: Trust, age, gender, education,
Klaver et al/ ) general health, prior Perceived risk, privacy technology
JMIR Mhealth  Convenience . . . . and health status
Netherlands . N=481 experience with the risk, performance risk, - - - - acceptance . ) . .
Uhealth Sampling . . - Barriers: Privacy risk, performance risk,
(36) internet, and prior legal concern, and trust model and lecal concern
experience with mHealth (TAM) 8
- Facilitator: Age (65-80 years, gender
(male),
Kurlander . Gender, age, education, Privacy, vision/hearing  Lack of personal Technical -Barriers: Lack of privacy, difficulty
Am ] Manag Convenience . o . 2 . . .
et al/ . N=2,256 race, and comfort using difficulties, connection with  problems of - seeing/hearing,
Care Sampling . . : .

USA (38) video chat and low quality of care  the doctor the programs low quality of care, lack of feeling of
personal connection with the doctor, and
technical problems of the programs

: . S - Benefits: Self-confidence, minimizin
Confidence using Minimizing ) . 8
. . time and space constraints of
) mobile health apps, time and space - . .
Gender, age, education, . L ) . . conventional healthcare, and increasing
Lee et al/ ) . physical limitations, constraints of  Increasing Innovation -
Convenience occupational status, . . - g accessibility to manage health
South Korea  PLOS ONE ) N=207 lack of understanding - conventional accessibility to - diffusion ; 1 e
Sampling monthly household ) Barriers: Physical limitations,
(43) . . about mobile health healthcare, manage health model . .
income, and living area . misunderstanding about the mHealth
apps, and privacy cost, and lack .
app, cost and privacy concerns, and lack
concerns of support
of support
Perceived usefulness, ) .
. - Benefits: Perceived usefulness,
perceived ease . -
. perceived ease of use, attitude toward
. of use, attitude
van Elburg Convenience . . use, sense of control, personal
. Age, gender, education, toward use, sense R Service Expanded . . . . .
etal/ ... Sampling, : o ) - Facilitating S ; innovativeness, social relationship, self-
BMC Geriatrics N=360  marital status, and living  of control, feelings Subjective norm availability and - versions of . . -
Netherlands snowball . circumstances . perceived effectiveness, subjective norm,
; arrangement of anxiety, personal finance the TAM e .
(30) sampling . . . facilitating circumstances, and service
innovativeness, social -
) : availability
relationship, and self- . . )
. . Barriers: Feelings of anxiety
perceived effectiveness
Perceived usefulness : .
. ! - Benefits: Perceived usefulness,
perceived ease . )
. perceived ease of use, attitude toward
. of use, attitude
Askari . . use, sense of control, personal
. Age, gender, education, toward use, sense . Service . X . . .
et al/the J Med Internet ~ Convenience . L 3 - Facilitating et " innovativeness, social relationship, self-
. N=364  marital status, and living  of control, feelings Subjective norm . availability and - Senior TAM . . S

Netherlands  Res Sampling . circumstances . perceived effectiveness, subjective norm,

arrangement of anxiety, personal finance

37)

innovativeness, social
relationship, and self-
perceived effectiveness

facilitating circumstances, and service
availability
Barriers: Feelings of anxiety
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Table 1. Continued.

Determinants Examined in Studies

Authors/ Journal Sampling Sampl — - - Theoretical Results
Country Technique Size Demographic Individual Level Interpersonal Organizational Community Pul?hc Framework
Level Level Level Policy Level
Convenience of Benefits: Convenience of telemedicine,
Age, gender, education, telemedicine, efforts the ability to connect, the effort made to
marital status, race, to help understand help them understand their health issues,
Journal of the . . R R
. ) ) annual household your health problems, . Technical the quality of the video, the privacy, the
Bhatia et al/  American Convenience . . ) Ability to Access to . L S
o ) N=278  income, Insurance, type of privacy, duration of ; problems and ) duration of their visit, and accessibility
USA (39) Geriatrics Sampling . . communicate . . services . X .
Society telemedicine, and length  appointments, poor video quality Barriers: Less confidence, technical
of telemedicine visit on quality of care, and difficulties, lower quality of care,
average lack of technological relationship building, and lack of
skills technological skills
Perceived usefulness,
perce|ved'ease Benefits: Perceived usefulness, perceived
Van Elburg . of use, attitude - .
. ) Age, gender, education, Subjective ) I ease of use, attitude toward use, sense
etal/ Front. Public ~ Convenience : L toward use, sense ., Service Facilitating Adapted . .
. N=816 marital status, and living . norm and social I . of control, personal innovativeness, self-
Netherlands Health sampling of control, feelings . . availability circumstances TAM . . LT
arrangement . relationships effectiveness, service availability, and
(35) of anxiety, personal P
X . facilitating circumstances
innovativeness, and
self-effectiveness,
A h
Journal of the - ceess t(?t e Barriers: Cognitive impairment, lack of
L ) . . Ability to pay  phone with the . . ;
Kalicki et al/  American Convenience Age, gender, marital status, o . . . . access to a caregiver to assist them with
o . N=873 Cognitive impairment for mobile ability to install s
USA (40) Geriatrics sampling race, and language L . technology, ability to pay for cellular
. applications a video call ; .
Society - plans, or video-capable device access
application
BMC Medical ofif . - .
Palas et al/ ¢ e‘dlca . . . - . Facilitator: Hedonic motivation, habit,
Informatics Convenience Age, gender, education, Hedonic motivation, - . Quiality of Adapted L X ;
Bangladesh . . N=493 . . . .. Social influence Value for price ) social influence, price value, and service
and decision-  sampling and marital status habit, and quality of life services TAM )
(44) ) quality
making
Proceedings Facilitator: Perceived usefulness,
Xie of the 2020 Perceived usefulness, Impact of Access o perceived ease of use, and
HFES 64th Convenience Age, gender, education, perceived ease of use, P Smartphone ) . Adapted literacy of using health programs and
etal/ . ; N=108 . healthcare high-quality .
. International sampling and monthly income and . screen . . TAM providers
China (28) . . providers information .
Annual literacy using programs Barriers: Smartphone screen and access
Meeting to quality information
Performance
expectation, effort . Value for
Lan ) . ) Social influence . - .
Convenience Age, gender, education, expectation, pleasure money and The quality of ~ Government Adapted Facilitator: Expectation of performance
etal/ BIBE2020 A N=367 . S . and the power Ll . . .
. sampling and monthly income motivation, habit, trust, ) facilitating services policy TAM and expectation of effort
China (41) ey X of distance L
individualism, and conditions
uncertainty avoidance
Perceived benefits, Facilitator: Perceived benefits, perceived
Sarre et al/ Jim Convgnience N=69 Age and gender perceived ease of use, Facili'te'iting Adapted ease of use,
Iraq (42) sampling and conditions TAM mental norm, age, and gender
mental norm (moderating variables)
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sectional designs according to the study entry criterion.
All studies used a self-reported questionnaire method,
and the sampling was convenient. The snowball sampling
method was used only in one study (31), along with the
convenience sampling method (Table 1).

Based on the data in Table 1, regarding the five levels
of the ecological model, five studies (28,31,35,39,44)
focused on four levels, while four articles addressed three
ecological levels (37,38,40,43). One article addressed one
level (36), one article considered two levels (42), and one
article (41) took into account all ecological levels. Our
analysis revealed that eleven articles addressed the first
four levels of the ecological model, while only one article
touched upon the fifth level. Additionally, eight of these
articles primarily focusing on the first four levels (28,31,35-
37,41,42,44) used the technology acceptance theory, while
three studies did not use any theory in their study (38-40).
Only one study utilized the innovation diffusion theory
to advance its study objectives (43). Among the factors
influencing the acceptance of mobile health applications
at the demographic level, gender was the most examined
variable (31,35,36,38), and in all articles, the acceptance
of applications was higher among men than women.
Moreover, the level of education in two studies (36,43) and
age in one study (38) were among the variables affecting
the acceptance of applications, and other demographic
variables had no effect.

Table 2 classifies factors that influence the acceptance
of mobile health applications in relation to the ecological
model (27). Across all levels, there were more facilitators
than barriers (25). Four studies (35,41,42,44) only had
facilitators who had a significant relationship with
acceptance, while for barriers, only one study (40) was
in this manner. Further, self-confidence variables in one
study were identified as a facilitator (43) but as a barrier
in another study (39). In three studies, social relationships
were considered a facilitator (creating better relationships)
(31,37,44), while in two studies, they were regarded
as a barrier (lack of proper communication) (38,39).
Furthermore, privacy was perceived as a facilitator (39)
in one study but a barrier in three studies (36,38,43). In
the section related to facilitator factors, the most factors
were access (28,31,35,37,42) and perceived usefulness
(31,35,37,39,43), and in the barrier section, they were
related to privacy (36,38,43). Ultimately, 23, 3, 4, and
2 facilitator factors were observed at the individual,
interpersonal, organizational, and community levels,
respectively (a total of 32). Moreover, 10, 1, 3, and 2
barriers were detected at the individual, interpersonal,
organizational, and community levels, respectively
(a total of 15).

The quality and risk of bias of the included studies were
assessed using the AXIS. Table 3 presents the results of the
quality review of these studies. Four articles (28,38,41,42)
received a score lower than 60%, implying that the quality
of the articles was low, but the remaining articles were of
good quality.

Barriers and facilitators of acceptance of mobile appl_

Discussion

This systematic review examined existing studies related
to factors that influence the acceptance of mobile health
programs among the elderly through the lens of the
ecological model created by McLeroy et al (27). Overall,
only a few studies (12) met the entry criteria. Only one
study (41) evaluated all five levels associated with the
levels of the ecological model, which was not related to
the acceptance of mobile health programs. According to
previous studies, the role of the last level of the ecological
model (the policy level) has been highlighted in various
areas. For example, in the study by Miiller (45), it was
found that the acceptance of technology and mobile
applications for drivers and people who are more exposed
to traffic accidents can be increased through general
government policies and reduce these accidents. However,
in the field of health and hygiene, countries have spent
considerable costs on new technologies to improve the
provision of health services, especially among the elderly
population (46). However, the goal of these technological
advances fails when the technology adopted for the elderly
is unacceptable (47). Despite significant achievements in
improving life expectancy and health among the elderly,
the rate of improvement has not been highly satisfactory,
especially in developing countries (48).

In light of the existing gap, Dhagarra et al (49)
identified four key areas for policymakers to ensure the
acceptance and successful implementation of technology
in elderly healthcare services. First, the technology should
emphasize its expected benefits for the elderly. Second,
service providers should prioritize ease of use and user
comfort. Third, trust plays a crucial role in shaping the
elderly’s perception of the technology’s usefulness and
their willingness to use it. Unlike expected use and ease
of use, which can be communicated to the user, trust must
be earned over time. The responsibility here lies with
governments to build trust among the elderly to provide
healthcare services through technology and health-
related phone programs. Finally, privacy concerns affect
the final acceptance of any technology. Similar to trust,
patient privacy concerns should be reduced by executive
organizations and the government. The induction of
technology in healthcare not only creates value for
the elderly but also for the entire social and economic
ecosystem. At the community level, the present systematic
review also found variables that were more focused
on the quality of services and access to these services.
Mobile technology offers users the advantage of accessing
health information anytime and anywhere, significantly
enhancing their efficiency in managing health-related
data (50). However, during the review of studies in this
systematic review, it was revealed that access to a phone
with the ability to install a video call application and access
to quality information can also prevent the acceptance of
mobile health programs. The major perceived effect of
e-health is an improvement in health understanding.
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Table 2. Variables Affecting the Adoption of Mobile Health Programs Based on Ecological Levels

Facilitator Barriers
o . Publi .. e . Publi
.. Interpersonal  Organizational Community Ulfhc Individual Interpersonal Organizational ~Community Ulthc
Individual Level Policy Policy
Level Level Level Level Level Level Level
Level Level
Feeling Access to the
Minimizing the of lack of . phone with
. B Technical L
Community  time and place  Access to . . personal the ability
Race . Lo . Privacy risk . problems of the : -
relations limitations of services connection roarams to install a
health care with the prog video call
doctor application
Impact of o . Access to
Facil Th | Perf
Gender healthcare actlitating © quality eriormance - Lack of support  high quality -
. conditions of service risk . .
providers information
Souikl Smartphone
Education level influence Video quality - Legal concern - P - -
screen
Self-confidence - Price value - Vlsler‘1/he;.3r|ng - Cost concerns - -
difficulties
L lity of
Trust . i . ow quality o . ) i .

Health status - - -

Perceived usefulness - - -

Perceived ease of use - - -

Attitude towards use - - -

Sense of control - - _

Personal innovation o = -
Perceived self-efficacy - - -
Mental norm - - -

The convenience of
telemedicine

Trying to help the elderly
understand their health - - -
problems

Privacy protection - - -

The duration of the
appointment

Internet usage history - - -

History of using phone
applications

Hedonic motivation - - -
Habit - = -
Literacy using programs - - -
Performance expectation - - -

Expect value - - R

care

Lack of
understanding
of mobile - - - -
health
programs

Feeling
anxious

Less
confidence

Lack of
technological - - = -
skills
Cognitive
impairment

The effects of health application programs on improving
the use of health care, such as the impact on care search or
improving the ability of the elderly to manage conditions
alone, are relatively less common but can have a profound
role in the general health of this group (51). This shows
that information and communication technologies not

only have a great potential for improving the provision
of health-related information but also have a significant
impact on the general use of health care. However,
concerns have been expressed about whether such effects
are beneficial or harmful, as controlling the quality of
online health sources is a challenge (52). In addition,
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Table 3. Checking the Quality of Articles

Barriers and facilitators of acceptance of mobile a_

Quality Assessment Using the AXIS Tool of Articles Included in This Systematic Review

Questions Overall

Authors (Year)

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 QI1 QI2 QI3 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Quality

Klaver et al (2021) Y Y N N Y Y Y
Kurlander et al (2021)
Lee et al (2020)

van Elburg et al (2022)
Askari et al (2020)
Bhatia et al (2020)
van Elburg et al (2023)
Kalicki et al (2021)
Palas et al (2022)

Xie et al (2020)

Lan et al (2020)

< < < < < =< =< =< =< =< =< =<
< < < < < =< =< =< =< =< =< =<
zZ zZ Z < =< Z =< Z Z Z Z
zZ Z Z < =< Z < =< Z =< =<
z z Z < < Z < < 7 Z Z
zZ Z Z < < Z < < Z Z =< Z
z z zZ Z Z < Z Z =< Z <
< < < < =< =< =< =< =< =< Z
Z < Z < < < < =< =< =< Z
< < < < =< =< =< =< =< =< =<

Saare et al (2019)

Y Y Y Y Y Y Y Y N Y 80%

Y N N N Y N N Y Y Y 50%
N Y N Y Y Y Y Y N Y 70%
N Y N Y Y N Y Y N Y 60%
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Note. Q: Questions; Y: Yes; N: No.

people are highly different in their health information
literacy (53), and this rate is even lower among the
elderly than the average population, causing social and
health problems (54). Discusses the complexities of
accessing health-related services through information
and communication technology, highlighting that
such access can be both beneficial and problematic. It
emphasizes the importance of improving the quality
of available health information and enhancing elderly
individuals’ ability to critically evaluate it, ensuring that
technology adoption encourages engagement rather than
discourages it. Additionally, at the organizational level of
the ecological model, various facilitators and barriers to
technology adoption were identified (55). Among these,
certain environmental facilitators play a role in making
technology use easier and more effective. A relatively
large number of facilitators and barriers were found
in the section related to the organizational level of the
ecological model. One of these environmental facilitators
could facilitate the use of technology (55), so it was
among the facilitating factors. Among these factors,
external aids in the living environment can be mentioned
(56), making the acceptance of mobile health application
programs higher.

According to previous studies, the most significant
organizational obstacles were associated with cost and
the lack of support (57,58). However, in the study by Lee
et al (43), only a fifth and a tenth of the participants in
the study reported text size or costs as barriers to using
health applications, respectively. It seems that these
technical or economic barriers have been overcome with
improvements in the general environment of information
technology. While many devices and services now provide
assistive technology and free public Wi-Fi is widely
available, users still report needing technical assistance
and facing usage challenges. Even when sensory and cost
barriers are addressed, about half of the participants in our

study, including mobile health app users, felt unsupported
in learning how to use these applications. Therefore,
health institutions and professionals should consider how
to support the elderly in using these apps in society. At the
next level of the ecological model (the interpersonal level),
social influence was identified as a facilitator, and social
relationships were identified as both a facilitator and a
barrier. Social influence is defined as the belief of significant
others in the individual about the use of a new system (59).
Some studies have proven the role of social influence in
users’ intention to accept technology (60), use of mobile
health-related services (61), use of digital information in
health care (30), and an explanation of the acceptance of
the elderly from health application services (62). In the
study by Chen and Chan (55), the elderly with better social
relationships believed that technologies were useful, and
they had a greater tendency to use them compared to the
elderly with not-so-good social relationships. This may be
attributed to the greater support of these elderly from their
families and peers and increased opportunities to share
their usage experiences with others. These experiences
probably have a positive impact on their belief in the
usefulness of technology and influence their intention to
use such technology.

Previous research also reported that an active lifestyle
and participation in social activities may increase the
willingness to learn about new things and accept new
advancements in technology (63). On the other hand,
health-related mobile applications are a barrier for the
elderly who prefer in-person visits and care for identifying
problems and thorough examination (64). However, in the
study by Haleem et al, the elderly wanted telemedicine
to remain an option for future visits and minor health
issues that do not require a physical examination (65).
In the study by Mahajan et al, the elderly were satisfied
with health and medical applications due to convenience,
easy access, and reduced exposure to infectious diseases
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(66). Ultimately, the final level of the ecological model
(the individual level) had the most facilitator and
barrier variables. More or less all the facilitating factors
of technology and application acceptance found in this
study were related to the intention to use various forms
of technology (medical) in other areas, especially for
the elderly (55,56,58,67-70). These similarities exist
despite differences in the population of people, including
individuals from different countries, and have different
effect sizes. Moreover, our findings strongly confirmed
the three main factors (perceived usefulness, perceived
ease, and access) of the technology acceptance model as
the main motivators for using medical applications among
the elderly (71). This significant finding is noteworthy as
the age of these factors dates back to more than 30 years
ago, and technology has significantly advanced. Medical
applications did not exist at the time of developing this
model. It is possible that the elderly population from 1989
simply transferred factors related to their generation to
the future; thus, the findings are valid beyond a short-
term horizon. Other facilitating factors can be referred to
as performance expectancy, effort expectancy, and habit.
These results have also been confirmed in previous studies
(30,72,73). However, one of the most important individual
facilitators was gender. In a study conducted by Faqih in
2022, the impact of gender on the relationship between
factors of the technology acceptance model and behavioral
intention regarding the use of mobile health applications
was specifically examined among the elderly (73).

In this research, several hypotheses were investigated,
two of which are noteworthy. (1) “Perceived usefulness” has
a greater impact on behavioral intention to adopt mobile
health services for men than women, and (2) “perceived
ease” has a greater effect on behavioral intention to adopt
mobile health services for women than men. Based on the
results of the mentioned study, the first hypothesis was
not supported, but the second one was confirmed, which
is inconsistent with the findings of the study. Firstly, their
population does not consist of the elderly. Only 4.6% of their
respondents were over 50 years old. Secondly, a large part
of the population of this study was made up of participants
with relatively high levels of education (65% of participants
had a bachelor’s or master’s degree). It can be argued that,
given the relatively young and highly educated population,
general technical knowledge is expected to be higher. This,
in turn, can have a significant impact on both behavioral
intention and what is perceived as useful. For example,
their second hypothesis can be explained by dividing the
social role. Women, when using new technology, instead
of performing tasks, attach more importance to ease of use
(74). Many variables were identified in terms of barriers at
this level of the ecological model. Performance risk states
that independent-living elderly who are doubtful whether
mobile health applications can meet their health care
needs have less inclination to use these applications. This
issue further confirms the previously reported findings
for the general population and may be more valid for the

elderly, as they are likely to be afraid that technologies will
replace their healthcare professionals (75). Legal concern
is based on the argument that the elderly, who are more
concerned about improper law enforcement, have less
behavioral inclination to use health-related technologies.
This finding contradicts those of previous studies that did
not show a statistically significant relationship (76). This
lack of relationship can be explained by the fact that in
this study, the use of health technologies was more limited
among the general population of China in the hospital
setting, and legal issues were probably less of a concern for
respondents due to specific health laws. It seems that legal
and rights concerns about the use of mobile applications
in the field of health have received less attention in the
scientific literature and form a related area for further
research. In addition, a recent study in the Netherlands
reported that the acceptance rate of a coronavirus disease
19-tracking app for the elderly was significantly lower than
that for younger adults (77). One of their hypotheses for
this low acceptance rate was that older people feel they are
not adequately protected by a tracking app. The elderly,
due to different perceived risk factors, as shown in our
study, are not adequately protected, and as a result, have a
lower acceptance rate.

This study had some limitations. This systematic
review examined cross-sectional studies from the
perspective of the ecological model. The model may have
certain limitations; for instance, it might not effectively
demonstrate the relative importance of different levels and
factors. Additionally, other social-ecological models or
theories could offer alternative perspectives. Although we
created and followed a precise and regular protocol based
on the cognitive assumptions related to systematic studies,
other studies and reviews that examine studies from other
dimensions may have different results. Further, only cross-
sectional studies were included in our systematic review;
it seems necessary to have other studies that evaluate
different types of other studies. Furthermore, the quality
assessment using the AXIS tool demonstrated that 4 of the
12 studies were of low quality, indicating that the overall
strength of the evidence may be limited.

Conclusion

This study systematically investigated factors influencing the
acceptance of mobile health applications among the elderly
using an ecological model. It was found that ease of use and
perceived usefulness were key predictors of acceptance.
In addition, barriers such as privacy concerns and lack
of support appeared significant. The study suggests that
future interventions should improve services and facilitate
conditions to enhance program acceptance. Further, the
use of several models may provide more conceptual insight.
It also highlights the need for future research to explore
effective policies and strategies to improve access to health
services, especially for the elderly. The findings are expected
to guide decision-making, improve public health, and aid
in the development of policies to promote the acceptance of
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health-based mobile applications.
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