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Abstract

Background: As the global aging population accelerates, mobile health (mHealth) apps have emerged as critical tools in
the health management of older people. However, the promotion of mHealth apps has faced multiple obstacles, including
insufficient technological adaptation to aging, digital resistance, and ageism. The impact of ageism on technology usage
experiences among older adults is influenced by mechanisms such as stereotypes and biases. Notably, extant research has not
adequately explored the subjective experiences of older adults in the context of mHealth app usage scenarios.

Objectives: The present study was predicated on the extended unified theory of acceptance and use of technology model
and the risks of ageism model to systematically explore and understand older adults’ ageism experiences in mHealth app
usage. Our objectives were to provide a reference for optimizing age-friendly design and enhancing digital health management
capabilities for older adults.

Methods: This qualitative study utilized an interpretive phenomenological design and was conducted between February and
April 2025. Purposive sampling was employed to select older adults with experience using mHealth apps in a Shanghai
community for semistructured interviews. This study used Colaizzi’s phenomenological method to analyze and summarize
older adults’ experiences and perceptions of ageism and to extract themes.

Results: The study identified 3 core themes: (1) internalized age stereotypes, which manifest as technological uselessness and
learning barriers; (2) anxiety and avoidance behaviors caused by stereotype threat; and (3) external unfair treatment (such as
age-friendly design flaws and inadequate support systems), which inhibits usage. These experiences significantly impact older
adults’ intention to use mHealth apps.

Conclusions: Ageism profoundly affects the engagement of older adults with mHealth apps. It is advisable to execute
systematic interventions to improve digital inclusion and health self-management capabilities, including strategies to challenge
age stereotypes, optimize intergenerational support, refine age-friendly design, and establish strong social support networks.
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Introduction

Background

The aging process of China’s population is accelerating
and has reached an advanced stage of development. Recent
statistics indicate that by the conclusion of 2024, China’s
population aged 60 years and older will approximate 310
million, with those aged 65 years and older reaching around
220 million. These groups represent 22% and 15.6% of
the total population, respectively [1]. As the aging process
advances, the population of older internet users continues
to expand. The 55th Statistical Report on China’s Internet
Development indicates that the population of internet users
aged 60 years and above has increased from 7.3 million
in 2009 to 157.25 million in 2024 [2]. The internet has
progressively emerged as a significant platform for older
adults to obtain health information and services. Additionally,
the incidence of chronic diseases in older adults has attained
75%, necessitating increasingly individualized and varied
health care requirements [3]. This requires transcending
conventional health care approaches to address the personal-
ized health needs of the digital era [4]. The State Council
of China has released a medium- to long-term plan (2017-
2025) on the prevention and treatment of chronic diseases,
proposing the use of information technology to promote
health management [5]. Mobile health (mHealth) apps enable
remote diagnostics and personalized therapies [6], particu-
larly aiding older adults by enhancing health care access
and fostering health autonomy [7]. Nevertheless, older adults
exhibit low awareness and utilization rates of mobile health
care [8], attributable to inadequate age-appropriate design,
technological resistance, and insufficient social support [8-
10]. To resolve this issue, it is necessary to improve nation-
wide access to digital health services. This necessitates the
systematic elimination of obstacles to digital health adop-
tion among older adults through the refinement of technical
standards, optimization of service systems, and enhancement
of social support.

Notably, ageism has been demonstrated to intensify the
digital divide [11,12]. The World Health Organization [13]
defines ageism as stereotyping, prejudice, or discrimination
based on actual age [14]. This includes self-directed ageism,
which refers to negative internalized beliefs about aging
[15], as well as benevolent forms, such as overprotection,
and hostile forms, including neglect and judgment [16,17].
Ageism impacts older adults via 3 mechanisms: internalized
stereotypes, avoidance strategies, and direct discrimination
experiences [18]. These mechanisms undermine the psycho-
logical well-being of older adults and exert various negative
impacts on their physical and mental health [19]. Research
demonstrates that ageism markedly diminishes life satisfac-
tion among older adults, intensifies social isolation, hinders
chronic disease management outcomes, and elevates the risk
of depression and cognitive decline [20]. Moreover, ageism
may instigate apprehension regarding operational mistakes
and reduce self-efficacy by leading older adults to internalize
adverse stereotypes such as “techno-phobia.” This mark-
edly diminishes their willingness to engage with mHealth
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programs, thereby hindering their capacity to access health
resources through mHealth apps [21]. Previous research has
mostly concentrated on quantitative analyses of influencing
factors [22-24]; however, it has insufficiently addressed the
subjective experiences of older adults. Research on mHealth
apps has identified issues such as inadequate aging [25,26],
yet it seldom explores the subjective psychological effects
resulting from ageism.

Objective

In order to investigate how older persons actually per-
ceive ageism in the use of mHealth apps, this study takes
an interpretive phenomenological method. It provides a
reference and foundation for enhancing the age-friendly
mHealth app design and creating an inclusive social support
network, which will encourage older individuals® digital
integration and health management capabilities.

Theoretical Framework

In 2003, Venkatesh et al [27] proposed the unified theory of
acceptance and use of technology (UTAUT) model, which
posits that user behavior in adopting technology is explained
by four core dimensions: performance expectation (PE),
effort expectation (EE), social influence (SI), and facilitation
conditions (FC). The model demonstrated an explanatory
power of 70%. It has been extensively used in research
examining the adoption of new technologies among older
adults [28]. This study examines privacy risks in mobile
health care services by including a perceived risk (PR)
dimension into the UTAUT model to create an enhanced
framework. That improvement has been substantiated in the
domain of medical technology [29,30].

The risks of ageism model (RAM) proposed by Swift et
al explains the obstacles to positive aging through 3 path-
ways [18]: stereotype embodiment (negative labels imposed
on older people by society), stereotype threat (self-doubt
caused by older people internalizing negative labels), and
being a target of ageism. The RAM model’s psychosocial
mechanisms are not covered by the extended UTAUT model,
although it can evaluate older adults’ desire to use mHealth
apps due to its five dimensions: PEs, EEs, SI, enabling
factors, and PR. The RAM model focuses on the manifes-
tation of ageism and is not directly related to technology
acceptance behavior.

The extended UTAUT model, primarily utilized in
quantitative research, encompasses 5 core dimensions that
systematically address essential factors influencing tech-
nology acceptance behavior, thereby offering a thorough
theoretical framework for examining the digital health usage
behavior of older adults. This study applies qualitative
research to examine the influence of ageism on older adults’
perceptions and experiences within the UTAUT dimensions,
aiming to reveal underlying mechanisms that quantitative
research may not address. To establish a theoretical frame-
work, as seen in Figure 1, this study combines the 2 mod-
els and maps the 3 routes of RAM to the 5 dimensions of
UTAUT. This reveals how ageism affects the mechanism of
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interaction between the intention to use mHealth apps and
behavior through these dimensions.

Sun et al

Figure 1. Extended unified theory of acceptance and use of technology and risks of ageism models.
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Methods

Design

We conducted face-to-face semistructured interviews from
February to April 2025. This study employed a qualita-
tive research design based on interpretive phenomenology.
This approach was chosen to deeply explore the subjective
experiences and psychological sentiments of older adults
concerning ageism in their usage of mHealth apps from
their own viewpoints. This study used Colaizzi’s method
to understand individuals’ real experiences and experien-
ces [31]. We followed the COREQ (Consolidated Criteria
for Reporting Qualitative Research) reporting guideline to
guarantee rigor and transparency.

Participant Selection

We employed purposive sampling to select older adults in a
community in Shanghai based on gender, age, and mHealth
app usage experience. The selection criteria for interviewees
were as follows: (1) individuals aged 60 years or older,
who have resided in the community for a minimum of 5
years (or at least 10 mo/y); (2) individuals with normal
cognitive function, adequate physical strength to participate
in the interview, and the ability to communicate in Man-
darin; (3) regular use of mHealth apps for at least 3 months;
and (4) voluntary consent obtained through the signing of
an informed consent form. Exclusion criteria included the
presence of mental illness or cognitive impairment, severe
hearing or language impairment, and withdrawal from the
study. We adopted the principle of maximum differentia-
tion sampling, with sample size determined by information
saturation (ie, no new themes appeared in the interview
content).

Eligible interviewees were recruited through community
hospital nurses. The study conducted face-to-face semistruc-
tured interviews from February to April 2025, with the
interview outline designed based on the RAM and UTAUT
theoretical frameworks. The research design emphasized
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ethical approval to ensure the protection of participants’
privacy.

Ethical Considerations

This study was approved by the hospital ethics committee
(RA-2021-465). All participants were informed that their
participation was voluntary and anonymous and that no
adverse consequences would result from the interview. All
participants signed written informed consent forms after
being informed of the study’s purpose, procedures, risks, and
benefits, and received guidance on mHealth apps usage as
compensation. We refer to all interviewees with a number (N)
and a letter to ensure their anonymity.

Setting

To facilitate comprehension among older adults regard-
ing the study, information leaflets were handed out, and
interviews were conducted in soundproof rooms to ensure
privacy and minimize interference from unrelated individu-
als. The interviewer initially articulated the study’s purpose
and significance to the interviewee, ensuring that their
personal information would remain confidential. Following
that, after establishing trust through a 30-minute warm-up,
the interviewer conducted a semistructured interview lasting
25 to 35 minutes, employing the “dual recording method”
(audio recording along with written notes). The interviewer
dynamically adjusted the questioning strategy and documen-
ted nonverbal cues, such as facial expressions and body
language, using information saturation as the criterion for
termination. The interviewer (first author) transcribed the
recorded interviews verbatim within 24 hours and invited the
interviewees to verify the transcripts. Data were encrypted
and stored, accessible only by the project team within an
ethical framework, in full compliance with the Declaration of
Helsinki requirements.

Data Collection

After obtaining approval from the community hospital, we
contacted the hospital staff to determine the visit time. Before
inviting eligible residents to sign the informed consents, the
researcher (first author) explained the study to them. After
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signing the informed consents, data were collected through
semistructured face-to-face interviews and observations. The
first author conducted individual semistructured face-to-face
interviews from February to April 2025.

Following the identification of participants, researchers
engaged with them to observe their daily utilization of
mHealth apps, including the types of apps and their
level of proficiency in usage. Using the extended UTAUT
and RAM theoretical framework, we employed an interpre-
tive phenomenological approach to develop semistructured
interview outline. Following 2 rounds of Delphi expert
consultation (n=5) and 3 discussions among the research
team, along with practical feedback from 2 preliminary
interviews (n=2), we developed a semistructured interview
outline consisting of 6 theoretical dimensions: (1) EE: Which
mHealth apps have you used? Can you give us a brief
overview of your learning and usage experience? (2) PE:
What is your attitude toward mHealth apps? Have they
met your expectations? (3) SI: What is the attitude of your
family, friends, or health care providers toward your usage
of mHealth apps, and how does their attitude influence your
usage? (4) FC and PR: What factors do you think influence
your usage of mHealth apps? (5) In your opinion, what
kind of mHealth app would be most suitable for you and
your peers to use? (6) What kind of help would you like
to receive when using mHealth apps? The research process
strictly followed qualitative research standards. All interview
questions were optimized for readability (Flesch-Kincaid
index<6.0) and cognitive adaptability testing to ensure that
they were understandable to older interviewees.

Probing questions within the interview allowed partici-
pants to raise unexpected issues and provided flexibility to
follow-up on these issues. By asking follow-up questions
based on the answers to previous questions, interviewees
were encouraged to freely share their experiences. The
interview guide was used to ensure that all topics were
covered.

Data Analysis

This study employed a systematic qualitative data analy-
sis approach: initially, interview data was anonymized and
assigned identification codes, while data collection and

Table 1. General information of the interviewees (n=12).
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analysis occurred concurrently. Transcription was finalized
within 24 hours post-interviews, with accuracy confirmed by
a research team member and observational notes incorpora-
ted as supplementary data. The Colaizzi’s method [31] was
employed alongside NVivo 14.0 software to facilitate the
analysis, resulting in a thematic map established through a
3-tier quality control process involving analysis by principal
investigators, expert supervision, and review by the research
team. Disputed content was addressed through consensus
meetings to ensure the research’s rigor and the interpreta-
tion’s reliability.

Rigor

The content of the interview outline was determined through
literature review and theoretical framework, and semistruc-
tured interviews were conducted with the target group in
advance (not included in the study) to ensure that the
interview outline was rigorous and easy to understand. The
interviews were carried out by master’s degree nursing
students trained in qualitative research methodologies. To
ensure the reliability of the collected data, we employed a
combination of prolonged exposure, comprehensive analysis,
diverse information sources, and various data collection
methods, including interviews, field notes, and member
checking by colleagues and participants. In the data analysis,
efforts were made to incorporate the interviewees’ emotions
while minimizing the influence of the researchers’ precon-
ceived notions.

Results

Overview of Data and Analysis

The study achieved data saturation after conducting
interviews with 12 participants, at which point no new
codes emerged, leading to the termination of the inter-
views. A total of 12 older adults were included in the
study. The total duration of the interviews was approxi-
mately 370 minutes, with the transcripts of the relevant
themes totaling around 50,000 words. Table 1 presents the
general information of the 12 interviewees. The analysis
process is shown in Figure 2, which only showed the
analysis process of Theme 3.

Monthly
household Marital Health Self-reported
Code  Gender  Age,y income? Education Living arrangement status insurance health status
N1 Female 66 3000-5000 (US Middle school Three-generation co-residence ~ Married URBMIP Excellent
$420-700)
N2 Female 67 3000-5000 (US Middle school Living with spouse Married UEBMI Excellent
$420-700)
N3 Female 77 5000-10,000 (US  High school Living alone Widowed  UEBMI¢ Good
$700-1400)
N4 Male 73 5000-10,000 (US  Middle school Living with spouse Married URBMI Fair
$700-1400)
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Monthly
household Marital Health Self-reported

Code  Gender  Age,y income? Education Living arrangement status insurance health status

N5 Male 75 1000-3000 (US High school Living with spouse Married URBMI Good
$140-420)

N6 Female 69 5000-10,000 (US  High school Living alone Divorced URBMI Fair
$700-1400)

N7 Female 65 5000-10,000 (US  High school Living with spouse Married URBMI Good
$700-1400)

N8 Male 72 3000-5000 (US High school Living with children Married NCMs4 Fair
$420-700)

N9 Female 74 3000-5000 (US High school Living with spouse Married UEBMI Good
$420-700)

N10 Male 63 1000-3000 (US Middle school Three-generation co-residence ~ Married NCMS Fair
$140-420)

N11 Male 75 5000-10,000 (US  High school Living with spouse Married URBMI Fair
$700-1400)

N12 Female 66 5000-10,000 (US  Middle school Living with spouse Married UEBMI Good
$700-1400)

4A currency exchange rate of CNY 1 = US$ 0.14 (as of December 2025) is applicable for converting monthly household income.

PURBMI: Urban Resident Basic Medical Insurance.
CUEBMI: Urban Employees Basic Medical Insurance.
INCMS: New Cooperative Medical Scheme.

Figure 2. Process of thematic analysis (theme 3). EE: effort expectation; FC: facilitation condition; PE: performance expectation; PR: perceived risk;

SI: social influence.
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usage of mHealth apps

“Because we are older and our health is not very
good, we tend to have relatively limited access
to information.”[N9]

Lack of information
resources

FC: Imbalance in
the allocation of
resources

“There are too many scams... They tried to sell
me health supplements, so | just deleted the
messages. " [N11]

The risk of fraud

PR: Information
leakage and lack of
trust

Theme 1: Stereotype Embodiment

PE: Age Labeling Weakens the Perceived
Value of mHealth Apps

The internalization of age-related stereotypes caused
participants to associate advanced age with a decrease
in technological skills, resulting in a self-perception of
“technological uselessness.” The reduction in self-efficacy
significantly impaired their acknowledgment of the potential
health management advantages provided by mHealth apps. As
N11 articulated:

https://aging . jmir.org/2026/1/e79457

I'm 75 years old. Why should I learn anything new? I'm
getting old. These mHealth apps won’t help much.

It is worth noting that some interviewees actively use
technology to compensate for age-related cognitive decline,
reflecting compensatory strategies in individual behavior
under the threat of stereotypes.

If there is something wrong with my body, 1 will look

for answers. [N9]
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The doctor also talked about it (health-related
knowledge), but we don’t have very excellent recollec-
tions, so we can’t remember anything. That’s why we
look for information online on our own. [N10]

EE: Magnification Technology Usage Barriers
Attributed to Age

Participants frequently ascribe operational challenges to the
unavoidable cognitive and physical decline linked to aging,
rather than to design deficiencies or insufficient guidance,
thus exacerbating perceived obstacles to usage. N12 stated:

It’s best if it’s simple (in terms of operation and
functions). We (elderly people) sometimes don’t really
understand (complex) programs.

N11’s attribution to educational background: “We have a
relatively low level of education, so we don't really know
how to use many of the functions, and it’s quite difficult to
learn,” forming self-imposed barriers to technical learning.
This cognitive pattern of attributing operational failures to
age is essentially a concrete manifestation of implicit age
stereotypes in the field of technology.

SI: Family Environment Reinforces Negative
Expectations About Technology

External stereotypes are internalized as self-perceptions
through significant individuals, particularly family members.
Respondents reported that specific attitudes held by family
members—such as the belief that “older adults are easily
misled” (N10) and the idea that basic mobile phones are
adequate for seniors (N8)—contributed to their negative
self-perceptions about technological abilities. This indicates
that the perpetuation of negative stereotypes within the social
milieu substantially impedes the inclination to engage with
technology.

My family told me not to believe what I read online
because it’s all scams aimed at old people, and they’re
worried that I'll get scammed. [N10]

My kids said that basic phones for seniors are fine, so
why do I need a smartphone? [N8]

FC: Self-Imposed Constraints Hinder the
Utilization of External Resources

Internalized stereotypes are evident in 2 specific behavioral
patterns: intentional avoidance of acquiring new technolo-
gies and an overdependence on intergenerational support.
The self-identification as “unlearnable” served as a signifi-
cant obstacle, hindering the effective conversion of availa-
ble external support resources into realized technical skills.
As a result, a disconnect arose between the availability of
facilitating conditions and their actual behavioral application,
thereby constraining the practical adoption of mHealth apps.

https://aging . jmir.org/2026/1/e79457
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We’re not like young people; we don’t want to learn
new functions; these functions are enough for us. [N12]

I'm lazy. I won’t learn how to use (mHealth apps)
unless I have to. My kids will help us if I need it. [N5]

Theme 2: Stereotype Threat

PE: Avoidance of Perceived Value of mHealth
Apps

Internalized age stereotypes diminish older individuals’
confidence in the health advantages of technology, thereby
creating a cycle of self-fulfilling prophecy. N12 said,

I can’t find the answers [ want (in the software) ...I like
going to the hospital to visit a doctor more because |
trust what they say more.

This preference indicates a strategic avoidance of digital
health information, motivated by a concern that unsuccessful
attempts may reinforce the stereotype that older individuals
are unable to effectively use technology. Meanwhile, N10’s
prudent disposition (“My mind works slowly, so I’'m not
very willing to try new things unless they’re truly useful”)
illustrated the inhibition of perceived technological efficacy
induced by stereotype threat, stemming from the allocation of
working memory resources to anxiety.

EE: Psychological Attributions for Avoiding
Technical Learning

Older adults attributed operational challenges to the inevi-
tability of aging, creating a cognitive pattern of technical
inertia. The assertions “I’m getting older and don’t want
to learn new things” in N7 and “I’'m not familiar with
it (mHealth apps) and am too lazy to learn; my son will
assist me” in N4 suggest that age-related labels generate
negative psychological expectations and significantly reduce
the motivation to develop technological skills. This attribu-
tion corresponds with the behavioral pattern of stereotype
threat characterized by low expectations and low investment,
leading to additional impairment of executive processes, such
as cognitive flexibility.

Sl: Usage Avoidance Under Interpersonal
Pressure

External stereotypes were internalized as self-restrictive ideas
through intergenerational exchanges. N8 expressed that his
children’s belief that “the elderly are easily deceived” made
him feel “afraid to look, lest my children get into trou-
ble,” while N10 stopped asking questions after encountering
his children’s “impatient” attitude, illustrating how adverse
feedback within the familial context reinforced avoidance
behavior. This social pressure may be viewed as a mani-
festation of “group identity threat,” leading older adults to
preserve interpersonal harmony by refraining from technolog-
ical involvement.
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PR: Safety Concerns Intensify the Crisis of
Confidence

Technical risk issues combined with traditional age biases
resulted in a dual barrier to trust. The primary concerns
for older adults using mHealth apps were the security of
personal information and the protection of property. N3’s
awareness of concealed charges (“they charge you after
asking a few questions”), N2’s apprehension and concern
regarding potential fraud (“you will be scammed if you click
on it”), and N12’s doubt regarding the accuracy of informa-
tion (“it’s a mix of truth and falsehood, so it’s better to go
to the hospital”) illustrated the spillover effect of stereotype
threat; anxiety consistently undermined trust in technology,
even when detached from specific contexts.

Theme 3: Being a Target of Ageism
PE: Lack of Appropriate Health Information

Systematically disregarding the cognitive traits of older
adults resulted in ineffective health content. N3 indicated
that “the software content (in the software) is too diffi-
cult to understand... too technical and hard to remember,”
while N4 complained that “the content is too technical.”
These perceptions indicate a failure in information design
to accommodate age-related changes in cognitive process-
ing, such as declines in working memory capacity, thereby
reducing the perceived usefulness and accessibility of the
information provided. N5 revealed deceptive advertising (“the
recommended products claim to lower blood sugar, but there
is no scientific basis for this”), which decreased trust in
technology and highlighted the exploitation of older adults
for profit.

EE: The Absence of Age-Friendly Design

There were considerable age-related deficiencies in inter-
face interaction. N4 emphasized the lack of physiological
adaptation, stating that “There is no version specifically
designed for the elderly... the font should be enlarged.”
N8 emphasized the necessity for multimodal requirements,
asserting that “the voice version should be directly
audible.” N9 criticized the “cumbersome operations and
unfriendly interface,” specifically highlighting the design
issue of prioritizing “technology-centric” over “user-centric”
in product development. The lack of age-appropriate design
increased the learning burden for older adults and reduced the
user experience.

SlI: Disruption of Systemic Support

The intergenerational influence within families significantly
impacted technology usage. N1 was designated as “special-
ized in buying fake medicine” and prohibited from using
mHealth apps, while N4 encountered limitations due to his
children’s concerns regarding possible financial exploitation,
demonstrating that protective measures resulted in technologi-
cal deprivation.

The health care system offered minimal professional
support. N10 noted, “The medical staff didn’t mention it and
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told me to go to the hospital,” whereas N1 stated, “Sometimes
when I ask them, they get a little impatient.”

FC: Imbalance in the Allocation of Resources

Public health education resources were insufficiently
integrated into digital platforms. The lack of resources
intensified the technological marginalization of older adults.
Some older adults exhibited confidence in official informa-
tion sources and a desire to gain knowledge.

There are no such platforms available on a regular
basis, so I don’t know what software is available or
which software is suitable for us. Apart from what
the nurses at the hospital recommend, I don’t know
anything else. [N8§]

Because we are older and our health is not very good,
we tend to have relatively limited access to information.
[N9]

PR: Information Leakage and Lack of Trust

Older adults often mentioned challenges associated with
breaches of personal information, excessive promotional
communications, and misleading marketing practices from
unregistered medical institutions.

I don’t know how they got my personal information.
Many “doctors” send me text messages. [N10]

They recommend products that claim to cure diabetes,
but that’s a scam... We also try to verify the authentic-
ity of such information. [N8]

There are too many scams... They tried to sell me
health supplements, so I just deleted the messages.
[N11]

Discussion

Principal Findings

This study examined the ageism encountered by older
adults in the community while using mHealth apps and the
mechanisms through which it impacts them. The primary
findings indicate that ageism obstructs the adoption and
utilization of mHealth apps via 3 principal pathways of
the RAM model: Stereotype internalization in older adults
leads to the attribution of operational difficulties to aging,
resulting in a self-perception of technological incompetence.
This perception diminishes their acknowledgment of the
benefits of mHealth and establishes a challenging learn-
ing threshold to surpass. Stereotype threat induces anxiety
avoidance, characterized by fears of privacy breaches, worries
regarding operational failures, and excessive protection or
negative feedback from family members. These factors
collectively result in the active avoidance of technology
exploration and usage. External unfair treatment, evident in
age-inappropriate design flaws in apps, including complex
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interfaces, limited information availability, and insufficient
support systems, creates barriers to usage and diminishes the
perceived value of these apps. Research indicates that ageism
operates at various levels, including individual cognition,
social interaction, and the technological environment, creating
substantial barriers that impede older adults’ integration into
digital health.

Reconstructing Digital Health Cognition
in Older Adults: A Dual-Pathway
Intervention to Enhance mHealth App
Usage Effectiveness

Older adults typically internalize the stereotype that “age
dictates technological ability.” This belief leads to attribut-
ing operational failures to age, avoiding the learning of new
technologies, and concerns about inconveniencing others.
Consequently, this significantly diminishes their willingness
to use mHealth apps and undermines their sense of self-effi-
cacy [32]. This cognitive pattern establishes obstacles in
3 dimensions—PE (diminished perceived health value), EE
(reduced learning motivation), and FC (increased perceived
learning costs)—illustrating the self-fulfilling prophecy of
stereotype threat within the RAM model [33-35], thereby
compromising well-being and impacting physical health [36].
Interventions should implement a dual approach to address
this phenomenon. Positive narratives should be employed to
highlight success stories among peers, such as in chronic
disease management, underscoring that proficiency with
technology is contingent upon practice rather than age,
while minimizing the notion of “technological disadvant-
age.” Meanwhile, an educational approach characterized by
“low threshold+high feedback” should be adopted. This
involves deconstructing essential functions, such as blood
pressure monitoring and medication reminders, while offering
voice navigation and immediate feedback to build successful
experiences, improve self-efficacy, and encourage proactive
health behaviors [37].

From Substitution to Empowerment:
Developing a Novel Paradigm for Digital
Health Support for Older Adults

Research indicates that benevolent ageism, characterized by
overprotective family members and insufficient support from
medical personnel, exacerbates older individuals’ perceptions
of incompetence [16]. The original intention may be to
protect older adults; however, it implicitly stereotypes them
as deficient in information, judgment, and technical skills,
thereby diminishing their willingness to utilize mHealth
apps [17,18]. This discrimination establishes a vicious cycle
of “external rejection-self-rejection-behavioral withdrawal”
through the “being a target of ageism” path in the RAM
model and the “social influence” dimension in the UTAUT
model. Studies indicate that the advice and trust that kids give
notably affect older adults’ willingness to adopt technology,
while positive interactions between generations may improve
perceptions of aging [38], Studies indicate that the advice
and trust that kids give notably affect older adults’ willing-
ness to adopt technology, while positive interactions between
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generations may improve perceptions of aging [39]. Digi-
tal reverse mentoring should be promoted to enhance older
adults’ information literacy, while improving medical staff’s
negative perceptions of older adults [40]. The objective
is to shift the support framework from “substitution” to
“empowerment and accompaniment,” motivating older adults
to assume control over device operation, acknowledging their
advancements promptly, eliminating their self-perception as
“technologically disadvantaged,” and enhancing their sense of
worth as participants to digital health.

Eliminating Invisible Technological
Barriers: A Dual-Path Approach

to Aging-Friendly Design and Risk
Prevention in mHealth Apps

Research indicates that only 40% of mHealth apps incor-
porate older adults in the design process [41], and chal-
lenges such as intricate interfaces, superfluous operations,
and insufficient information availability highlight invisible
ageism at the technology level. Analysis based on the
UTAUT model: in the EE dimension, design deficiencies
such as small font sizes and poor-quality push notifica-
tions elevate learning costs [42]; in the PE dimension, an
overabundance of technical terms and insufficient personal-
ized guidance diminish perceived utility [43]; in the PR
dimension, apprehensions regarding privacy breaches and
misleading advertisements undermine usage intentions [44,
45], all of which exacerbate older adults’ self-perceptions of
technological discrimination [41,46]. We advocate adopting
a dual-faceted strategy: in terms of technology, implement
age-appropriate features such as adjustable font sizes and
voice navigation [47], create specialized and accessible health
information [48], and engage older adults in the initial
design stages to mitigate stereotypes [41]. In terms of risk
prevention and control, establish data protection methods
to eliminate hazardous information [49], while strengthen-
ing governmental regulation to create a trustworthy environ-
ment. By systematically optimizing design and management
processes, obstacles to utilization by older adults can be
efficiently reduced, consequently enhancing digital health
inclusivity.

Multistakeholder Collaborative
Empowerment: Constructing a Social
Support System for Older Adults' Digital
Health

Findings indicate that older adults frequently avoid engaging
with mHealth apps due to a lack of informational resources
and prevailing stereotypes (eg, “incapable of learning,” “poor
judgment”) [50], which results in a diminished perception of
resource support in the FC dimension. A multitiered support
network is essential: medical institutions should incorporate
mHealth guidance into health management services, and
medical staff must acquire aging-friendly instructional skills
to establish trust through recommendations from authorita-
tive institutions. Research indicates that 55.5% of older
internet users have encountered online risks [51], while
also demonstrating significant vigilance [52]. Governments
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need to encourage platforms to enhance the digital environ-
ment, optimize recommendation algorithms, and implement
antifraud training to bolster information discrimination
capabilities. Through the combination of professional support
from the medical system and social risk prevention and
control, it is feasible to address older adults’ demand for
authoritative information while mitigating digital risks. This
approach enhances the perceived benefits of mHealth apps
and promotes healthy aging.

This study systematically elucidates the psychosocial
mechanisms by which age discrimination affects older adults’
adoption of mHealth apps, integrating and extending the
UTAUT and RAM models. This study extends the appli-
cation of the UTAUT model, confirming its efficacy and
potential as a qualitative research framework for examining
the subjective experiences of older adults. The integration
of the RAM model with UTAUT elucidates the impact
of ageism’s psychosocial mechanisms on critical aspects
of technology acceptance, providing fresh insights into the
digital health barriers faced by older adults. These find-
ings have practical implications for improving the delivery
of digital health services in the communities and hospi-
tals of Shanghai. Community health promotion activities
must challenge stereotypes regarding older adults, enhancing
their confidence through peer modeling and prompt feed-
back. Second, families and health care institutions ought
to transition from “substitute operation” to “empowering
accompaniment,” thereby reducing psychological barriers
through enhanced communication and initial guidance.
Ultimately, the optimization of technology and services
should be closely aligned with distinct user requirements,
including interface complexity, information credibility, and
the availability of continuous support.

Limitations

First, the sample size of this qualitative study is relatively
small. Although small, the sample has reached theoreti-
cal saturation, meaning that adding more participants is
unlikely to yield new insights. The current sample is drawn
exclusively from a single community in Shanghai, which
may introduce geographical and cultural biases that limit
the generalizability of the findings. Second, despite using
purposive sampling, selection bias may still be present, as
participants who are more positive or more persistent in their
usage of mHealth apps are more likely to participate. To
mitigate this effect, we deliberately recruited participants who
reported lower levels of mHealth apps usage. Additionally,
the study was limited to older adults living in the commun-
ity and did not include older adults in institutions such as
nursing homes, which may have overlooked the experiences
of ageism among more vulnerable groups. Therefore, future
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studies should include a broader population for comparative
analysis to gain a more comprehensive understanding of the
experiences of ageism in the use of mHealth apps among
different groups.

In addition, this study used qualitative research meth-
ods, which are inherently subjective. To improve the
scientific rigor of our research, we referenced qualitative
research quality standards and focused on the following
areas: researchers engaged in all interviews, recordings,
and transcription processes to establish trust with partici-
pants, thereby enhancing credibility. Purposeful sampling
was utilized to enhance the transferability of findings,
accompanied by comprehensive descriptions of the sam-
ple characteristics. To ensure dependability, all interviews
were audio-recorded, and comprehensive interview notes,
transcripts, and research reflection journals were preserved.
To ensure confirmability, 2 researchers performed independ-
ent data analyses, sought third-party consensus in cases
of discrepancies, and provided organized data to research
participants for verification. Although we used rigorous
qualitative analysis to minimize bias, incorporating quanti-
tative methods could provide more objective data, thereby
improving the credibility and scientific rigor of the results.
Future studies should adopt a mixed-method approach,
combining qualitative and quantitative data to gain a more
comprehensive understanding, provide objective indicators to
enhance the reliability of the research results, and quantify the
impact of ageism on the usage of mHealth apps. Finally, the
duration of this study may limit our ability to track long-term
changes in older adults’ experiences of ageism. Future studies
should include long-term follow-up to assess the temporal
changes in ageism experiences and technology acceptance
behavior, thereby providing more comprehensive insights and
practical guidance for intervention design.

Conclusions

In this study, based on the extended UTAUT and RAM
models, we identified 3 significant issues related to age-
ism in the usage of mHealth apps among older adults in
the community: internalized stereotypes, benevolent ageism,
and aging-friendly design flaws. We propose intervention
strategies throughout 4 dimensions: psychological cogni-
tion, support systems, technological optimization, and social
networks. This research is confined to a singular com-
munity sample located in Shanghai. Future studies should
enhance the geographical and cultural diversity of the sample,
implement longitudinal tracking and quantitative methods,
and perform comprehensive research on the causal relation-
ship between ageism and mHealth apps usage behavior to
establish a foundation for creating an inclusive digital health
environment.

Funding

This work was supported by the Open fund of key laboratory of ministry of education for long-term care of the older adults
(LNYB-2023--12), the Shanghai Educational Science Research Project (C2023136), and the Shanghai Shenkang Hospital
Development Center Project, the fifth batch of standardized management and promotion projects— Acute and Critical Illnesses
Integrated Chinese and Medicine Professional Nursing Technique Training Base (SHDC22024209).

Data Availability

https://aging.jmir.org/2026/1/e79457

JMIR Aging 2026 | vol. 9 | €79457 | p. 9
(page number not for citation purposes)


https://aging.jmir.org/2026/1/e79457

JMIR AGING Sun et al

The datasets used and analyzed during the current study are available from the corresponding author on reasonable request.

Authors’ Contributions

Conceptualization: JS (lead), WL (equal), YX (supporting)

Data curation: JS (lead), YL (equal)

Formal analysis: JS (lead), YL (equal), YX (supporting), CZ (supporting)
Funding acquisition: WL

Investigation: JS

Methodology: JS (lead), WL (equal), YX (supporting)

Project administration: WL (lead), WZ (supporting)

Resources: WL

Supervision: WL (lead), WZ (supporting)

Validation: JS (lead), WL (supporting)

Visualization: JS (lead), YL (equal)

Writing — original draft: JS (lead), YL (equal), YX (supporting), CZ (supporting)
Writing — review & editing: WL (lead), WZ (supporting)

Conflicts of Interest
None declared.

References

1. Population size decline narrows, population quality continuously improves. National Bureau of Statistics. 2025. URL:
https://www .stats.gov.cn/sj/sjjd/202501/t20250117_1958337 .html [Accessed 2025-11-16]

2. The 55th statistical report on internet development in China [Article in Chinese]. China Internet Network Information
Center (CNNIC). 2024. URL: https://www .cnnic.net.cn/NMediaFile/2025/0428/MAIN17458061595875K4FP1NEUOQ.
pdf [Accessed 2025-12-17]

3.  SuB,LiD,XieJ, et al. Chronic disease in China: geographic and socioeconomic determinants among persons aged 60
and older. ] Am Med Dir Assoc. Feb 2023;24(2):206-212. [doi: 10.1016/j.jamda.2022.10.002] [Medline: 36370750]
4.  Spinean A, Mladin A, Carniciu S, Stanescu AMA, Serafinceanu C. Emerging methods for integrative management of

chronic diseases: utilizing mHealth apps for lifestyle interventions. Nutrients. Apr 29, 2025;17(9):1506. [doi: 10.3390/
nul17091506] [Medline: 40362815]

5. Notice of the general office of the state council on issuing the medium- and long-term plan for the prevention and control
of chronic diseases in China [Article in Chinese]. General Office of the State Council. 2017. URL: https://www.gov.cn/
zhengce/content/2017-02/14/content5167886.htm [Accessed 2025-12-17]

6. Alkhaldi O, McMillan B, Maddah N, Ainsworth J. Interventions aimed at enhancing health care providers’ behavior
toward the prescription of mobile Health apps: systematic review. JMIR Mhealth Uhealth. Feb 27, 2023;11:e43561. [doi:
10.2196/43561] [Medline: 36848202]

7. Sobrinho AS, Gomes GO, Bueno Junior CR. Developing a multiprofessional mobile app to enhance health habits in
older adults: user-centered approach. JMIR Form Res. Apr 15, 2024;8:e54214. [doi: 10.2196/54214] [Medline:
386198635]

8.  Askari M, Klaver NS, van Gestel TJ, van de Klundert J. Intention to use medical apps among older adults in the
Netherlands: cross-sectional study. J Med Internet Res. Sep 4, 2020;22(9):¢18080. [doi: 10.2196/18080] [Medline:
32624465]

9. Ahmad NA, Mat Ludin AF, Shahar S, Mohd Noah SA, Mohd Tohit N. Willingness, perceived barriers and motivators in
adopting mobile applications for health-related interventions among older adults: a scoping review. BMJ Open. Mar 9,
2022;12(3):e054561. [doi: 10.1136/bmjopen-2021-054561] [Medline: 35264349]

10.  Verloo H, Kampel T, Vidal N, Pereira F. Perceptions about technologies that help community-dwelling older adults
remain at home: qualitative study. J Med Internet Res. Jun 4, 2020;22(6):e17930. [doi: 10.2196/17930] [Medline:
32496197]

11. Mariano J, Marques S, Ramos MR, Gerardo F, de Vries H. Too old for computers? The longitudinal relationship
between stereotype threat and computer use by older adults. Front Psychol. 2020;11:568972. [doi: 10.3389/fpsyg.2020.
568972] [Medline: 33123050]

12. McDonough CC, University of Massachusetts Lowell. The effect of ageism on the digital divide among older adults.
GGM. Jun 16, 2016;2(1):1-7. URL: http://www heraldopenaccess.us/journals/Gerontology-&-Geriatric-Medicine/
volume-2-&-issue-1.php [Accessed 2025-12-17] [doi: 10.24966/GGM-8662/100008]

13.  Global report on ageism. World Health Organization. 2021. URL: https://www.who.int/teams/social-determinants-of-
health/demographic-change-and-healthy-ageing/combatting-ageism/global-report-on-ageism [Accessed 2025-12-17]

https://aging . jmir.org/2026/1/e79457 JMIR Aging 2026 | vol. 9 1e79457 | p. 10
(page number not for citation purposes)


https://www.stats.gov.cn/sj/sjjd/202501/t20250117_1958337.html
https://www.cnnic.net.cn/NMediaFile/2025/0428/MAIN17458061595875K4FP1NEUO.pdf
https://www.cnnic.net.cn/NMediaFile/2025/0428/MAIN17458061595875K4FP1NEUO.pdf
https://doi.org/10.1016/j.jamda.2022.10.002
http://www.ncbi.nlm.nih.gov/pubmed/36370750
https://doi.org/10.3390/nu17091506
https://doi.org/10.3390/nu17091506
http://www.ncbi.nlm.nih.gov/pubmed/40362815
https://www.gov.cn/zhengce/content/2017-02/14/content_5167886.htm
https://www.gov.cn/zhengce/content/2017-02/14/content_5167886.htm
https://doi.org/10.2196/43561
http://www.ncbi.nlm.nih.gov/pubmed/36848202
https://doi.org/10.2196/54214
http://www.ncbi.nlm.nih.gov/pubmed/38619865
https://doi.org/10.2196/18080
http://www.ncbi.nlm.nih.gov/pubmed/32624465
https://doi.org/10.1136/bmjopen-2021-054561
http://www.ncbi.nlm.nih.gov/pubmed/35264349
https://doi.org/10.2196/17930
http://www.ncbi.nlm.nih.gov/pubmed/32496197
https://doi.org/10.3389/fpsyg.2020.568972
https://doi.org/10.3389/fpsyg.2020.568972
http://www.ncbi.nlm.nih.gov/pubmed/33123050
http://www.heraldopenaccess.us/journals/Gerontology-&-Geriatric-Medicine/volume-2-&-issue-1.php
http://www.heraldopenaccess.us/journals/Gerontology-&-Geriatric-Medicine/volume-2-&-issue-1.php
https://doi.org/10.24966/GGM-8662/100008
https://www.who.int/teams/social-determinants-of-health/demographic-change-and-healthy-ageing/combatting-ageism/global-report-on-ageism
https://www.who.int/teams/social-determinants-of-health/demographic-change-and-healthy-ageing/combatting-ageism/global-report-on-ageism
https://aging.jmir.org/2026/1/e79457

JMIR AGING Sun et al

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Officer A, Schneiders ML, Wu D, Nash P, Thiyagarajan JA, Beard JR. Valuing older people: time for a global campaign
to combat ageism. Bull World Health Organ. Oct 1,2016;94(10):710-710A. [doi: 10.2471/BLT.16.184960] [Medline:
27843156]

Henry JD, Coundouris SP, Craik FIM, von Hippel C, Grainger SA. The cognitive tenacity of self-directed ageism.
Trends Cogn Sci. Aug 2023;27(8):713-725. [doi: 10.1016/j.tics.2023.03.010] [Medline: 37147237]

Apriceno M, Lytle A, Monahan C, Macdonald J, Levy SR. Prioritizing health care and employment resources during
COVID-19: roles of benevolent and hostile ageism. Gerontologist. Jan 21, 2021;61(1):98-102. [doi: 10.1093/geront/
gnaal65] [Medline: 33119089]

Cary LA, Chasteen AL, Remedios J. The ambivalent ageism scale: developing and validating a scale to measure
benevolent and hostile ageism. Gerontologist. Aug 12,2016:gnw118. [doi: 10.1093/geront/gnw118]

Swift HJ, Abrams D, Lamont RA, Drury L. The risks of ageism model: how ageism and negative attitudes toward age
can be a barrier to active aging. Soc Issues Policy Rev. Jan 2017;11(1):195-231. URL: https://spssi.onlinelibrary.wiley.
com/toc/17512409/11/1 [doi: 10.1111/sipr.12031]

Jackson SE, Hackett RA, Steptoe A. Associations between age discrimination and health and wellbeing: cross-sectional
and prospective analysis of the English longitudinal study of ageing. Lancet Public Health. Apr 2019;4(4):e200-e208.
[doi: 10.1016/S2468-2667(19)30035-0] [Medline: 30954145]

Dix E, Van Dyck L, Adeyemo S, et al. Ageism in the mental health setting. Curr Psychiatry Rep. Nov
2024;26(11):583-590. [doi: 10.1007/s11920-024-01531-2] [Medline: 39278983]

Mannheim I, Kottl H. Ageism and (successful) digital engagement: a proposed theoretical model. Gerontologist. Sep 1,
2024;64(9):gnae078. [doi: 10.1093/geront/gnac078] [Medline: 38874215]

Knuutila M, Lehti TE, Karppinen H, Kautiainen H, Strandberg TE, Pitkala KH. Associations of perceived poor societal
treatment among the oldest-old. Arch Gerontol Geriatr. 2021;93:104318. [doi: 10.1016/j.archger.2020.104318] [Medline:
33310658]

Tice-Brown D, Kelly P, Heyman JC, Phipps C, White-Ryan L, Davis HJ. Older adults’ perceptions of ageism,
discrimination, and racism. Soc Work Health Care. 2024;63(6-7):415-432. [doi: 10.1080/00981389.2024.2365136]
[Medline: 38899560]

Wang X, Wang Y, Zhang F, Ge D, Guo Z. Associations between social isolation, perceived ageism and subjective well-
being among rural Chinese older adults: a cross-sectional study. Geriatr Nurs. 2024;59:598-603. [doi: 10.1016/].
gerinurse.2024.08.014] [Medline: 39178626]

Kaihlanen AM, Virtanen L, Buchert U, et al. Towards digital health equity - a qualitative study of the challenges
experienced by vulnerable groups in using digital health services in the COVID-19 era. BMC Health Serv Res. Feb 12,
2022;22(1):188. [doi: 10.1186/s12913-022-07584-4] [Medline: 35151302]

Schroeder T, Seaman K, Nguyen AD, Gewald H, Georgiou A. Social determinants of mobile Health app adoption - a
qualitative study of older adults’ perceptions in Australia. Stud Health Technol Inform. Jun 22, 2023;304:81-85. [doi: 10.
3233/SHTI230376] [Medline: 37347575]

Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: toward a unified view. MIS
Q. Sep 1,2003;27(3):425-478. [doi: 10.2307/30036540]

Maswadi K, Ghani NA, Hamid S. Factors influencing the elderly’s behavioural intention to use smart home technologies
in Saudi Arabia. PLoS ONE. 2022;17(8):e0272525. [doi: 10.1371/journal.pone.0272525] [Medline: 36040877]

Wu W, Zhang B, Li S, Liu H. Exploring factors of the willingness to accept Al-assisted learning environments: an
empirical investigation based on the UTAUT model and perceived risk theory. Front Psychol. 2022;13:870777. [doi: 10.
3389/fpsyg.2022.870777] [Medline: 35814061]

Cimperman M, Makovec Brenc¢i¢ M, Trkman P. Analyzing older users’ home telehealth services acceptance behavior-
applying an extended UTAUT model. Int J Med Inform. Jun 2016;90:22-31. [doi: 10.1016/].ijmedinf.2016.03.002]
[Medline: 27103194]

Englander M. The phenomenological method in qualitative psychology and psychiatry. Int J Qual Stud Health Well-
being. 2016;11(1):30682. [doi: 10.3402/ghw.v11.30682] [Medline: 26968361]

Kim J, Jeon SW, Byun H, Yi E. Exploring E-Health literacy and technology-use anxiety among older adults in Korea.
Healthcare (Basel). May 25,2023;11(11):1556. [doi: 10.3390/healthcare11111556] [Medline: 37297696]

Okun S, Ayalon L. The paradox of subjective age: age(ing) in the self-presentation of older adults. Int Psychogeriatr. Oct
2023;35(10):566-575. [doi: 10.1017/S1041610222000667] [Medline: 35968843]

Ostermeier R, Rothermund K. Age differences in age stereotypes: the role of life domain and cultural context.
GeroPsych (Bern). Dec 2022;35(4):177-188. [doi: 10.1024/1662-9647/a000272]

https://aging . jmir.org/2026/1/e79457 JMIR Aging 2026 | vol. 9 1e79457 I p. 11

(page number not for citation purposes)


https://doi.org/10.2471/BLT.16.184960
http://www.ncbi.nlm.nih.gov/pubmed/27843156
https://doi.org/10.1016/j.tics.2023.03.010
http://www.ncbi.nlm.nih.gov/pubmed/37147237
https://doi.org/10.1093/geront/gnaa165
https://doi.org/10.1093/geront/gnaa165
http://www.ncbi.nlm.nih.gov/pubmed/33119089
https://doi.org/10.1093/geront/gnw118
https://spssi.onlinelibrary.wiley.com/toc/17512409/11/1
https://spssi.onlinelibrary.wiley.com/toc/17512409/11/1
https://doi.org/10.1111/sipr.12031
https://doi.org/10.1016/S2468-2667(19)30035-0
http://www.ncbi.nlm.nih.gov/pubmed/30954145
https://doi.org/10.1007/s11920-024-01531-2
http://www.ncbi.nlm.nih.gov/pubmed/39278983
https://doi.org/10.1093/geront/gnae078
http://www.ncbi.nlm.nih.gov/pubmed/38874215
https://doi.org/10.1016/j.archger.2020.104318
http://www.ncbi.nlm.nih.gov/pubmed/33310658
https://doi.org/10.1080/00981389.2024.2365136
http://www.ncbi.nlm.nih.gov/pubmed/38899560
https://doi.org/10.1016/j.gerinurse.2024.08.014
https://doi.org/10.1016/j.gerinurse.2024.08.014
http://www.ncbi.nlm.nih.gov/pubmed/39178626
https://doi.org/10.1186/s12913-022-07584-4
http://www.ncbi.nlm.nih.gov/pubmed/35151302
https://doi.org/10.3233/SHTI230376
https://doi.org/10.3233/SHTI230376
http://www.ncbi.nlm.nih.gov/pubmed/37347575
https://doi.org/10.2307/30036540
https://doi.org/10.1371/journal.pone.0272525
http://www.ncbi.nlm.nih.gov/pubmed/36040877
https://doi.org/10.3389/fpsyg.2022.870777
https://doi.org/10.3389/fpsyg.2022.870777
http://www.ncbi.nlm.nih.gov/pubmed/35814061
https://doi.org/10.1016/j.ijmedinf.2016.03.002
http://www.ncbi.nlm.nih.gov/pubmed/27103194
https://doi.org/10.3402/qhw.v11.30682
http://www.ncbi.nlm.nih.gov/pubmed/26968361
https://doi.org/10.3390/healthcare11111556
http://www.ncbi.nlm.nih.gov/pubmed/37297696
https://doi.org/10.1017/S1041610222000667
http://www.ncbi.nlm.nih.gov/pubmed/35968843
https://doi.org/10.1024/1662-9647/a000272
https://aging.jmir.org/2026/1/e79457

JMIR AGING Sun et al

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Marquet M, Missotten P, Dardenne B, Adam S. Interactions between stereotype threat, subjective aging, and memory in
older adults. Neuropsychol Dev Cogn B Aging Neuropsychol Cogn. Jan 2019;26(1):121-143. [doi: 10.1080/13825585.
2017.1413166] [Medline: 29221428]

Bergman YS, Palgi Y. Ageism, personal and others’ perceptions of age awareness, and their interactive effect on
subjective accelerated aging. ] Appl Gerontol. Dec 2021;40(12):1876-1880. [doi: 10.1177/0733464820967209]
[Medline: 33095076]

Wang Y, Song Y, Zhu Y, Ji H, Wang A. Association of eHealth literacy with health promotion behaviors of community-
dwelling older people: the chain mediating role of self-efficacy and self-care ability. Int J Environ Res Public Health.
May 17,2022;19(10):6092. [doi: 10.3390/ijerph19106092] [Medline: 35627627]

Almulhem JA. Factors, barriers, and recommendations related to mobile health acceptance among the elderly in Saudi
Arabia: a qualitative study. Healthcare (Basel). Nov 23, 2023;11(23):3024. [doi: 10.3390/healthcare11233024] [Medline:
38063592]

Mikton C, de la Fuente-Nufiez V, Officer A, Krug E. Ageism: a social determinant of health that has come of age.
Lancet. Apr 10,2021;397(10282):1333-1334. [doi: 10.1016/S0140-6736(21)00524-9] [Medline: 33743845]

Crutzen C, Missotten P, Adam S, Schroyen S. Does caring lead to stigmatisation? The perception of older people among
healthcare professionals and the general population: a cross-sectional study. Int J Older People Nurs. Sep
2022;17(5):e12457. [doi: 10.1111/0pn.12457] [Medline: 35267232]

Mannheim I, Wouters EJM, Kottl H, van Boekel LC, Brankaert R, van Zaalen Y. Ageism in the discourse and practice of
designing digital technology for older persons: a scoping review. Gerontologist. Aug 24, 2023;63(7):1188-1200. [doi:
10.1093/geront/gnac144] [Medline: 36130318]

Herkert C, Graat-Verboom L, Gilsing-Fernhout J, Schols M, Kemps HMC. Home-based exercise program for patients
with combined advanced chronic cardiac and pulmonary diseases: exploratory study. JMIR Form Res. Nov 9,
2021;5(11):e28634. [doi: 10.2196/28634] [Medline: 34751655]

Kim S, Chow BC, Park S, Liu H. The usage of digital health technology among older adults in Hong Kong and the role
of technology readiness and eHealth literacy: path analysis. ] Med Internet Res. Apr 12, 2023;25:e41915. [doi: 10.2196/
41915] [Medline: 37043274]

Klaver NS, van de Klundert J, van den Broek R, Askari M. Relationship between perceived risks of using mHealth
applications and the intention to use them among older adults in the Netherlands: cross-sectional study. JMIR Mhealth
Uhealth. Aug 30, 2021;9(8):e26845. [doi: 10.2196/26845] [Medline: 34459745]

Quan-Haase A, Ho D. Online privacy concerns and privacy protection strategies among older adults in East York,
Canada. J Assoc Inf Sci Technol. Sep 2020;71(9):1089-1102. URL: https://asistdl.onlinelibrary.wiley.com/toc/
23301643/71/9 [doi: 10.1002/asi.24364]

Shew A. Ableism, technoableism, and future Al. IEEE Technol Soc Mag. Mar 2020;39(1):40-85. [doi: 10.1109/MTS.
2020.2967492]

Kebede AS, Ozolins LL, Holst H, Galvin K. Digital engagement of older adults: scoping review. ] Med Internet Res.
Dec 7,2022;24(12):e40192. [doi: 10.2196/40192] [Medline: 36477006]

Kraaijkamp JJM, van Dam van Isselt EF, Persoon A, Versluis A, Chavannes NH, Achterberg WP. eHealth in geriatric
rehabilitation: systematic review of effectiveness, feasibility, and usability. ] Med Internet Res. Aug 19,
2021;23(8):€24015. [doi: 10.2196/24015] [Medline: 34420918]

Bonomi L, Huang Y, Ohno-Machado L. Privacy challenges and research opportunities for genomic data sharing. Nat
Genet. Jul 2020;52(7):646-654. [doi: 10.1038/s41588-020-0651-0] [Medline: 32601475]

Choi YK, Thompson HJ, Demiris G. Internet-of-Things smart home technology to support aging-in-place: older adults’
perceptions and attitudes. J Gerontol Nurs. Apr 2021;47(4):15-21. [doi: 10.3928/00989134-20210310-03] [Medline:
34038251]

Kemp S, Erades Pérez N. Consumer fraud against older adults in digital society: examining victimization and its impact.
Int J Environ Res Public Health. Apr 5, 2023;20(7):5404. [doi: 10.3390/ijerph20075404] [Medline: 37048017]

Nolte J, Hanoch Y, Wood S, Hengerer D. Susceptibility to COVID-19 scams: the roles of age, individual difference
measures, and scam-related perceptions. Front Psychol. 2021;12:789883. [doi: 10.3389/fpsyg.2021.789883] [Medline:
34975685]

Abbreviations

COREQ: Consolidated Criteria for Reporting Qualitative Research
EE: effort expectation

FC: facilitation conditions

mHealth: mobile health

PE: performance expectation

https://aging . jmir.org/2026/1/e79457 JMIR Aging 2026 | vol. 9 1e79457 | p. 12

(page number not for citation purposes)


https://doi.org/10.1080/13825585.2017.1413166
https://doi.org/10.1080/13825585.2017.1413166
http://www.ncbi.nlm.nih.gov/pubmed/29221428
https://doi.org/10.1177/0733464820967209
http://www.ncbi.nlm.nih.gov/pubmed/33095076
https://doi.org/10.3390/ijerph19106092
http://www.ncbi.nlm.nih.gov/pubmed/35627627
https://doi.org/10.3390/healthcare11233024
http://www.ncbi.nlm.nih.gov/pubmed/38063592
https://doi.org/10.1016/S0140-6736(21)00524-9
http://www.ncbi.nlm.nih.gov/pubmed/33743845
https://doi.org/10.1111/opn.12457
http://www.ncbi.nlm.nih.gov/pubmed/35267232
https://doi.org/10.1093/geront/gnac144
http://www.ncbi.nlm.nih.gov/pubmed/36130318
https://doi.org/10.2196/28634
http://www.ncbi.nlm.nih.gov/pubmed/34751655
https://doi.org/10.2196/41915
https://doi.org/10.2196/41915
http://www.ncbi.nlm.nih.gov/pubmed/37043274
https://doi.org/10.2196/26845
http://www.ncbi.nlm.nih.gov/pubmed/34459745
https://asistdl.onlinelibrary.wiley.com/toc/23301643/71/9
https://asistdl.onlinelibrary.wiley.com/toc/23301643/71/9
https://doi.org/10.1002/asi.24364
https://doi.org/10.1109/MTS.2020.2967492
https://doi.org/10.1109/MTS.2020.2967492
https://doi.org/10.2196/40192
http://www.ncbi.nlm.nih.gov/pubmed/36477006
https://doi.org/10.2196/24015
http://www.ncbi.nlm.nih.gov/pubmed/34420918
https://doi.org/10.1038/s41588-020-0651-0
http://www.ncbi.nlm.nih.gov/pubmed/32601475
https://doi.org/10.3928/00989134-20210310-03
http://www.ncbi.nlm.nih.gov/pubmed/34038251
https://doi.org/10.3390/ijerph20075404
http://www.ncbi.nlm.nih.gov/pubmed/37048017
https://doi.org/10.3389/fpsyg.2021.789883
http://www.ncbi.nlm.nih.gov/pubmed/34975685
https://aging.jmir.org/2026/1/e79457

JMIR AGING Sun et al

PR: perceived risk

RAM: risks of ageism model

SI: social influence

UTAUT: unified theory of acceptance and use of technology

Edited by Yan Luo; peer-reviewed by Anan Hu, Yigin Sun; submitted 21.Jun.2025; accepted 08.Dec.2025; published
07 Jan.2026

Please cite as:

Sun J, Liu 'Y, Zhang C, Xing Y, Zhou W, Luan W

Experiences of Ageism in mHealth App Usage Among Older Adults: Interview Study Among Older Adults Based on
Extended Unified Theory of Acceptance and Use of Technology and Risks of Ageism Models

JMIR Aging 2026,9:¢79457

URL: hitps:/laging jmir.org/2026/1/e79457

doi: 10.2196/79457

© Jiayi Sun, Yawen Liu, Chengrui Zhang, Ying Xing, Wanqgiong Zhou, Wei Luan. Originally published in JMIR Aging
(https://aging.jmir.org), 07.Jan.2026. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduc-
tion in any medium, provided the original work, first published in JMIR Aging, is properly cited. The complete bibliographic
information, a link to the original publication on https://aging.jmir.org, as well as this copyright and license information must
be included.

https://aging . jmir.org/2026/1/e79457 JMIR Aging 2026 | vol. 9 1e79457 I p. 13
(page number not for citation purposes)


https://aging.jmir.org/2026/1/e79457
https://doi.org/10.2196/79457
https://aging.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://aging.jmir.org
https://aging.jmir.org/2026/1/e79457

	Experiences of Ageism in mHealth App Usage Among Older Adults: Interview Study Among Older Adults Based on Extended Unified Theory of Acceptance and Use of Technology and Risks of Ageism Models
	Introduction
	Background
	Objective
	Theoretical Framework

	Methods
	Design
	Participant Selection
	Ethical Considerations
	Setting
	Data Collection
	Data Analysis
	Rigor

	Results
	Overview of Data and Analysis
	Theme 1: Stereotype Embodiment
	Theme 2: Stereotype Threat
	Theme 3: Being a Target of Ageism

	Discussion
	Principal Findings
	Reconstructing Digital Health Cognition in Older Adults: A Dual-Pathway Intervention to Enhance mHealth App Usage Effectiveness
	From Substitution to Empowerment: Developing a Novel Paradigm for Digital Health Support for Older Adults
	Eliminating Invisible Technological Barriers: A Dual-Path Approach to Aging-Friendly Design and Risk Prevention in mHealth Apps
	Multistakeholder Collaborative Empowerment: Constructing a Social Support System for Older Adults' Digital Health
	Limitations
	Conclusions



