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Abstract

Background: Depression in older adults presents unique challenges in self-management. Digital tools, such as mobile health
(mHealth) apps, have the potential to support this population. This study explored the facilitators and barriers to digital
self-management in older adults with depression to inform the design of effective mHealth apps.

Objective: This study aims to explore the facilitators and barriers to digital self-management in older patients with depression
with the aim of informing the design and development of mHealth apps for older adults.

Methods: A purposive sampling method was used to recruit 25 older patients with depression from July to September 2024.
Semistructured interviews were conducted to capture real-life experiences. Directed content analysis ensured objective and
accurate data interpretation, and the Capability, Opportunity, Motivation, and Behavior (COM-B) model and the Theoretical
Domains Framework were applied to identify facilitators and barriers related to behavior.

Results: Six themes were identified based on the COM-B model and the Theoretical Domains Framework: perception of
illness and accumulation of personal experience; dual challenges of cognitive abilities and physical limitations; integration
of digital technologies and acceptance differences; social influences and access to and utilization of support resources;
environmental constraints and accommodations; and intertwined influences of beliefs, emotions, and motivation. A total of 13
barriers and 11 facilitators were identified.

Conclusions: Digital self-management in older adults with depression is complex and influenced by multiple interrelated
factors. Effective mHealth apps must integrate the cognitive, emotional, and social contexts of patients to provide user-
friendly, personalized solutions.
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Introduction apps have become an important modality within digital health
and are increasingly used to support depression management

[1-3]. In parallel, self-management has gained prominence in
Background chronic disease care as a means of enabling individuals to
With the increasing integration of information and communi-  actively manage symptoms, improve adherence to treatment,
cation technologies into health care, mobile health (mHealth) and enhance daily functioning while reducing dependence
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on formal medical services [4]. Self-management empha-
sizes personal agency, perceived control, and the transla-
tion of therapeutic principles into daily life practices [5,6].
In the context of depression, self-management commonly
includes mental health literacy, psychoeducation, medica-
tion adherence support, behavioral activation, and cognitive
behavioral strategies [7]. Compared with traditional face-to-
face services, digital self-management interventions offer
advantages, such as improved accessibility, reduced travel
burden, scalability, lower costs, and enhanced protection of
privacy [8-11]. Evidence from randomized controlled trials
suggests that smartphone-based interventions can reduce
depressive symptoms [12] and expand access to care,
particularly for individuals who face barriers to conventional
mental health services [13-16].

The growing interest in digital self-management is
particularly relevant given the global burden of depression,
one of the most prevalent mental health disorders worldwide
and a leading cause of disability. According to the World
Health Organization, more than 300 million people globally
are affected by depression, and its contribution to disabil-
ity-adjusted life years continues to increase [17]. Depres-
sion is particularly prevalent among older adults and not
only directly leads to individual disability but also imposes
a substantial economic burden on society [18,19]. Studies
project that between the years 2023 and 2032, cumulative
all-cause medical expenditure for patients with depression
will reach US $309 million, which is 2.6 times more than
that for nondepressed individuals [20]. Among individuals
aged 60 years and older, global prevalence estimates range
from 28.4% to 35.1%, with mortality rates reported to be as
high as 9.8% [21,22]. Late-life depression is characterized
by high recurrence and mortality and yet remains markedly
underdiagnosed and undertreated [23,24]. Beyond its clinical
impact, depression imposes considerable economic costs
through reduced workforce participation, impaired produc-
tivity, increased health care utilization, and the transfer
of caregiving responsibilities to family members, placing
sustained strain on intergenerational care systems [2225,
26]. Despite this burden, fewer than 10% of individuals
with depression worldwide receive any form of treatment,
and fewer than 1% receive minimally adequate care [27].
Older adults face additional barriers, including limited service
accessibility, transportation difficulties, stigma, and reduced
awareness of help-seeking pathways, further increasing the
risk of untreated or poorly managed depression [28-31].

Effective self-management is therefore particularly
important for older adults with depression [32], although its
real-world implementation remains challenging. Depression
frequently coexists with multimorbidity, functional decline,
and age-related cognitive and sensory changes, increasing the
complexity of daily symptom management. Core depressive
symptoms, such as low motivation, fatigue, and hopeless-
ness, directly undermine the ability of individuals to initiate
and maintain self-management behaviors over time [33].
Although mHealth apps provide tools for symptom monitor-
ing, psychoeducation, and remote support, existing evidence
indicates a paradoxical pattern in their use among older
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adults with late-life depression. Specifically, while mHealth
interventions have demonstrated efficacy in controlled trials,
such as reducing depressive symptoms and improving sleep
quality [34], these benefits have not translated into sustained
engagement or effective self-management in the real-world
setting, where low uptake, rapid disengagement, and poor
long-term adherence are commonly reported [35].

This discrepancy has been attributed to multiple interact-
ing barriers, including fear of mental illness—related stigma,
suboptimal user interface designs, and age-related physical
and cognitive limitations [36,37]. In the real-world context,
additional constraints, such as inadequate digital literacy and
privacy concerns, further restrict the adoption and contin-
ued use of mHealth tools among older adults [38,39]. In
addition, existing apps are rarely tailored to the specific
psychosocial needs of this population and often overlook
themes central to late-life depression, such as grief, loss,
loneliness, and social isolation [39]. However, most stud-
ies in this field have relied predominantly on quantitative
methods, focusing on the acceptance, usability, or impact on
symptom outcomes of technology. Although these approaches
are valuable for identifying general influencing factors, such
as the digital divide and technophobia, they provide limi-
ted insight into how older adults with depression perceive,
interpret, and emotionally respond to mHealth interventions
in everyday life [40]. In particular, they fail to capture how
depressive symptoms dynamically interact with technology
use to shape both the initiation and sustained engagement
in digital self-management behaviors. Without such experien-
tial and contextual understanding, mHealth interventions risk
remaining technically effective in controlled trials but poorly
aligned with the needs of users in the real world, perpetuating
the persistent gap between effectiveness and participation.
Therefore, a qualitative approach is essential to elucidate
the mechanisms through which individual, technological, and
contextual factors jointly influence engagement in digital
self-management among older adults with depression.

Theoretical Framework

For older adults with depression, digital self-management
is not merely a matter of technology adoption but rather a
complex process of modifying health behavior. Therefore,
understanding this process is crucial for designing effec-
tive intervention strategies. Evidence suggests that using
theoretical frameworks to identify and analyze determi-
nants of behavior can substantially increase the likelihood
of intervention effectiveness [41]. Theoretical frameworks
facilitate a comprehensive understanding and interpretation
of the complexity of behavior change, providing a solid
foundation for effective intervention design [42]. Interven-
tions grounded in behavioral theory models have been
shown to be more effective than interventions not based on
theory [43]. Therefore, incorporating theoretical frameworks
is essential for understanding behavioral changes. Among
various theories, the Capability, Opportunity, Motivation,
and Behavior (COM-B) model and its associated Theoret-
ical Domains Framework (TDF) have been widely used
to identify behavioral facilitators and barriers, providing
strong support for designing targeted interventions [44,
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45]. To comprehensively understand, analyze, and explain
the multidimensional factors influencing the adoption and
sustained use of digital self-management by older adults,
this study adopted the COM-B model and the TDF as its
theoretical guiding frameworks.

The COM-B model posits that behavior arises from the
interaction of capability, opportunity (social and physi-
cal), and motivation (automatic and reflective processes)
[46]. Building on this model, the TDF translates these
components into 14 operational domains, including knowl-
edge, skills, social influences, and environmental resources,
offering a comprehensive and structured tool for systemati-
cally identifying and analyzing behavioral determinants [46].
Together, the COM-B model and the TDF form the core
of the behavior change wheel, serving as an integrated tool
for describing behavior and designing interventions through
a concise yet comprehensive analytical structure. Although
the COM-B model explains behavior formation through
capability, opportunity, and motivation, the TDF further
elaborates on these dimensions, enabling a more comprehen-
sive exploration of behavior change possibilities through
in-depth interviews and analysis of mHealth self-manage-
ment among older adults with depression [46]. Compared
with other commonly used behavior change theories, the
COM-B model and TDF demonstrate advantages in ana-
lyzing complex health behaviors. For example, the health
belief model emphasizes the perception of disease threat and
behavioral benefits by the individual but does not adequately
account for social and environmental factors [47]. The theory
of planned behavior primarily focuses on individual cognitive
factors, such as attitudes and subjective norms, resulting in
a relatively narrow perspective [48]. Although the transtheor-
etical model emphasizes the dynamic nature of behavior
change, it lacks systematic identification and classification
of specific determinants, limiting its practical applicability
[49]. Consequently, the integrated COM-B model and the
TDF more comprehensively capture the complex interactions
between individual internal factors and external environmen-
tal influences on health behaviors, making them particularly
suitable for analyzing digital self-management, which is
shaped by multiple interacting factors.

In this study, the TDF was used to guide the development
of the semistructured interview guide to ensure comprehen-
sive coverage of the theoretical domains that may influence
digital self-management behaviors among older adults with
depression. Subsequently, qualitative analysis of interview
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transcripts was conducted to categorize identified barriers
and facilitators into relevant TDF domains and ultimately
map them onto the three core COM-B components: capa-
bility, opportunity, and motivation. This analytical process
allowed for a clear and structured presentation of the findings
and provided direct theoretical justification and practical
guidance to develop feasible and targeted interventions
based on the behavior change wheel. Currently, qualitative
studies that have applied the combined TDF and COM-B
model to explore digital self-management behaviors among
older adults with depression in China are scarce. Therefore,
this framework provides a solid theoretical foundation for
understanding digital self-management behaviors in older
adults with depression to inform the design of tailored,
context-sensitive digital interventions suitable for Chinese
patients.

This study aims (1) to systematically identify the
facilitators and barriers that influence the adoption and
sustained participation in mHealth interventions among
older adults with depression and (2) to map these factors
onto the TDF and the COM-B model to elucidate key
behavioral determinants, thus informing the development of
future strategies to promote the use of mHealth in this
population.

Methods
Study Design

This study used a descriptive qualitative research method-
ology that followed the philosophical basis of naturalis-
tic inquiry, which emphasizes the interpretation of patient
experience or the presentation of events in simple language
[50]. Valuable information can be gathered from under-
standing an individual’s reactions, thoughts, facilitators, or
hindrances to events [51]. To better understand the factors
influencing the use of digital tools for self-management in
older people with depression, it is important to explore their
feelings, experiences, and perceptions related to seeking help.
Data were collected through semistructured interviews with
open-ended questions. The study used the COM-B model and
the TDF to design the outline of the interview and to provide
a framework for organizing and analyzing the data (Figure
1). The study was presented in accordance with the COREQ
(Consolidated Criteria for Reporting Qualitative Research)
checklist (Checklist 1 [52]).
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Figure 1. Schematic diagram of the Capability, Opportunity, Motivation, and Behavior (COM-B) model and the Theoretical Domains Framework

(TDF).
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Study Setting and Recruitment

This study was conducted in 5-star nursing institutions
and communities in Fuzhou City, Fujian Province, China.
Purposive sampling was used to select interviewees, among
those who met the above criteria, and the individuals
most likely to provide rich information were selected. The
maximum difference sampling strategy was used to account
for differences in sex (male or female), age, literacy levels
(ranging from primary school to college), economic situa-
tion (monthly income starting from <1000 to >5000 CNY
[1 CNY=US $0.14]), and disease severity of older patients
with depression (mild, moderate, or severe based on 15-item
Geriatric Depression Scale scores). Additionally, to ensure
diversity in digital experiences, we considered participants’
smartphone ownership and their frequency of use. Based on
participants’ self-reported average daily usage duration during
the interviews, usage frequency was categorized as low (<1
hour/day), medium (1-4 hours/day), or high (=4 hours/day).
The sample size was determined based on the principle of
meaning saturation (see Multimedia Appendix 1 for details).
After each interview, the research team held regular meetings
to review transcripts, identify emerging themes, and discuss
whether new information was still being obtained. Saturation
was considered achieved when 2 consecutive interviews did
not yield new substantive themes related to the research
questions, and additional data collection appeared redun-
dant. The final decision on saturation was reached through
consensus during these team discussions.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (1) aged 60 years
or older, (2) meeting the diagnostic criteria for depres-
sion in the Diagnostic and Statistical Manual of Mental
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Disorders, Fifth Edition, (3) a 15-item Geriatric Depression
Scale score of 5 or higher, (4) ability to communicate; (5)
voluntary participation and provision of informed consent,
and (6) no requirement for smartphone ownership or prior
experience using smartphones. Including participants with
heterogeneous digital skills may increase variability, whereas
restricting participation to digitally experienced older adults
could limit the transferability of the findings [53,54]. Older
adults are not a digitally homogeneous group, and exclud-
ing those without smartphone experience may overestimate
the feasibility of digital self-management and exacerbate
digital inequalities [55]. Including participants with diverse
levels of digital engagement allowed for a more realistic
assessment of barriers and facilitators in real-world settings.
The exclusion criteria were as follows: (1) serious physical
illnesses preventing cooperation with the interview, (2) severe
mental illnesses preventing participation in the study, and
(3) illiterate individuals or those unable to understand basic
written information.

Data Collection

Data were collected between July and September 2024.
Information from the literature [56,57] was used for the TDF
and was mapped to the components of the COM-B model
to develop a semistructured interview outline. Three patients
who met the inclusion criteria for preinterviews through
the convenience sampling method (preinterview information
was not included in the final analysis) were selected, and
consultations with relevant experts on issues that arose during
the interviews allowed for modifications to the outline. The
final outline of the interview was confirmed after rediscussion
by the research team and is provided in Multimedia Appendix
2.
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Two methods were used for data collection: (1) a
demographic survey (covering age, sex, education, and
economic situation) and (2) in-depth, semistructured,
one-on-one face-to-face interviews. Before the interview, the
researcher (ZZ) introduced herself, explained the purpose and
significance of the study, outlined the necessity of on-site
audio recording and the principle of confidentiality, obtained
written informed consent from the interviewees, and assisted
the participants in filling out the basic information form.
Face-to-face interviews were conducted when the patients
were free and in good condition, in a separate room without
interference. The interview was conducted with open-ended
questions that referred to the outline of the interview but
were not restricted to the language or order of the outline.
During the interview, attention was paid to recording the
patient’s tone of voice, expressions, movements, and other
nonverbal behaviors of the patient. The interviewer also
listened carefully to the patient’s statements, asked questions
and responded to them at the right time, and avoided the use
of guiding or suggestive language. The entire interview was
recorded, and the key content was noted. The interview lasted
20 to 40 minutes. After the interview, the recorded informa-
tion was listened to two or three times to ensure accuracy [1],
and the information was entered into Microsoft Word.

To enhance the credibility of the data analyses, participants
were invited to review and validate the content after the
interviews to ensure an accurate understanding and reflection
of their views. Detailed records and documentation, includ-
ing interview outlines, data analysis processes, and rational
decision-making, were maintained to facilitate the subsequent
review of the data and validate the transparency of the
research process.

Data Analysis

All audio recordings were transcribed into a Word document
within 24 hours of the conclusion of the interview. The
verbatim transcription of the audio-recorded material was
accompanied by the labeling and integration of nonverbal
information such as pauses, facial expressions, and body
language recorded in the field notes of the interviews. The
interview data were anonymized, and the transcripts were
numbered with P1, P2, P3,..., Pn codes. Other basic dem-
ographic and disease information of the study participants
was recorded in a separate document from the transcri-
bed manuscript to ensure systematic and confidential data
management.

The transcribed data were analyzed using a directed
content analysis approach [58,59], guided by the TDF and
the COM-B model. Directed content analysis is an appropri-
ate method when existing theory or previous research can
guide initial coding and categorization, while still allowing
openness to new insights. The analytical process followed 3
main stages: preparation, organization, and reporting. First,
the analysis unit was defined, with meaningful sentences
reflecting the experiences, perceived barriers, and facilitators
of participants related to mHealth-supported self-management
used as the smallest analytical units. The transcripts were then
read repeatedly to achieve immersion and gain an overall
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understanding of the data. In the organization stage, an
initial coding framework was developed deductively based
on the predefined TDF domains and corresponding COM-
B components (capability, opportunity, and motivation).
Line-by-line coding was conducted, during which relevant
text segments were coded and mapped to the correspond-
ing TDF domains. Similar codes were subsequently grouped
into subthemes, which were further organized into higher-
order themes aligned with the COM-B model. Although the
analytic strategy allowed for inductive coding of data that did
not fit the predefined theoretical framework, all the content
identified in this study could be meaningfully mapped to
the TDF domains and COM-B components. Therefore, the
presentation of results reflects primarily findings derived
from the directed content analysis. Two co-first authors
independently performed the deductive coding and mapping
process using established definitions of the COM-B model
[46] and the TDF [60]. Any discrepancies were resolved
through team discussion to ensure analytical rigor.

Rigor

The rigor of this study was ensured through systematic steps
of directed content analysis and was elaborated upon using
the criteria proposed by Colorafi et al [61], specifically across
the 4 dimensions of credibility, transferability, confirmabil-
ity, and consistency [62]. First, to establish credibility, we
used in-depth interviews and member checking: all interviews
were conducted by the same researcher (ZZ) to maintain
consistency in interaction, and rapport was built during
interviews to encourage participants to elaborate. Further-
more, we returned key interview summaries to participants
for content verification, thereby validating the accuracy
of understanding. Second, to ensure transferability, we
comprehensively presented the research context, participant
characteristics, purposive sampling strategy, and detailed data
collection and analysis procedures in the Methods section,
providing a sufficient basis for other researchers to judge the
applicability of this study’s context and findings. Regard-
ing confirmability, we implemented cross-verification among
coders: initial coding and the mapping of categories to
the COM-B model were independently performed by two
researchers (ZZ and XL), followed by review and appro-
val by team members not involved in the initial coding.
All analytical decisions and processes were documented for
reference, forming a traceable audit trail. Finally, in terms
of consistency, the entire study strictly followed the estab-
lished stages of directed content analysis, and consensus was
reached through discussions with the research team at each
key analytical junction, thus ensuring the logical coherence
and methodological stability of the analytical process.

Reflexivity

In qualitative research, ensuring the rigor and quality of
the study is a core responsibility of the researcher. In
this context, researcher reflexivity is regarded as a cru-
cial standard to enhance the credibility of the study [63].
Qualitative researchers use reflexivity to explain how their
own subjectivity influences the research process and to make
the entire process more transparent [64]. This study was
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led by 2 experts in the fields of geriatric depression and
mental health. All interviews were conducted by ZZ, while
the primary coding and mapping analysis to the COM-B
model were performed independently by ZZ and XL, with
ongoing mutual feedback throughout the process. As the
researcher is the primary instrument for data collection and
interpretation, throughout the research process, we contin-
uously examined the researcher’s professional background
(eg, in clinical psychology and geriatric health) and perform-
ance considering preexisting knowledge of digital health
technologies, as well as potential assumptions and emotional
responses formed during interview interactions, through team
discussions, research journals, and periodic reflections. This
ongoing reflection aimed to clarify the influence of the
researcher’s position on the study. For example, building an
empathetic relationship during interviews may enhance the
openness of participants to sensitive topics (such as experien-
ces of depression), whereas the researcher’s academic training
may also influence the initial interpretation of “self-manage-
ment” behaviors in the data. By making such reflections
explicit and incorporating them into the analytical consider-
ations, we strived to achieve a deeper understanding of the
participants’ experiences while enhancing the transparency of
the research process and the rigor of interpretation as much as
possible.

Ethical Considerations

This study received approval from the Ethics Committee of
Fujian Medical University (number 2024-87). All participants
were clearly informed of the research purpose, their rights,
and the principles of data confidentiality. Written or oral
informed consent was obtained from each participant prior

Table 1. General information on older patients with depression (n=25).
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to the interviews. Audio recordings were securely stored
during the research period and were uniformly destroyed
upon the completion of the study. Participants had the right to
withdraw unconditionally at any stage of the research without
any adverse consequences. All collected data were anony-
mized. Participants who completed all interviews received a
gift as a token of appreciation.

Results

Study Participants

Twenty-five older adult patients with depression were
enrolled in this study, with an age range of 60 to 86 years
(mean 76.0, SD 6.1), including 15 female patients and 10
male patients. The education levels ranged from elemen-
tary school to undergraduate degree. In terms of severity
of depression, 4 cases of severe depression, 12 cases of
moderate depression, and 9 cases of mild depression were
identified. Regarding smartphone ownership, 22 participants
owned a smartphone, whereas 3 did not. Based on the content
of the interview, the frequency of smartphone usage was
categorized as follows: 14 participants had medium usage
frequency, 8 had low usage frequency, and 3 had high
usage frequency. This distribution across multiple dimensions
supports the representativeness of the sample in capturing
a broad spectrum of experiences related to digital self-man-
agement among older adults with depression. The basic
characteristics of the participants are detailed in Table 1.
The average duration of patient interviews in this study was
approximately 30 minutes.

Economic situation

Smartphone use

No. Sex Age (y) Educational level (CNY)? Smartphone frequency Depression severity
P1 Female 86 College >5000 Yes Medium Moderate
P2 Female 85 Middle or high school 3000-5000 No Low Severe
P3 Female 75 College >5000 Yes Medium Moderate
P4 Male 85 College >5000 Yes High Mild

P5 Female 80 Middle or high school 3000-5000 Yes Medium Mild

P6 Male 80 Middle or high school 3000-5000 Yes Medium Moderate
P7 Female 70 Middle or high school 3000-5000 Yes Medium Mild

P8 Male 75 Primary school <1000 Yes Low Moderate
P9 Female 77 Primary school <1000 Yes Medium Severe
P10 Female 78 Middle or high school 1000-3000 Yes Medium Severe
P11 Female 82 College >5000 Yes Medium Moderate
P12 Female 77 Primary school >1000 No Low Severe
P13 Male 75 Middle or high school 3000-5000 Yes Medium Moderate
P14 Female 73 College >5000 Yes High Mild

P15 Male 78 College >5000 Yes Medium Moderate
P16 Female 82 Middle or high school 3000-5000 Yes Low Mild

P17 Female 78 College >5000 Yes Medium Moderate
P18 Female 82 Middle or high school >5000 No Low Mild

P19 Male 71 Middle or high school 3000-5000 Yes High Mild
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No. Sex Age (y) Educational level (CNY)? Smartphone frequency Depression severity
P20 Male 60 Middle or high school 3000-5000 Yes Low Mild

P21 Male 74 Middle or high school 1000-3000 Yes Low Moderate

P22 Female 63 College 3000-5000 Yes Medium Moderate

P23 Male 73 College >5000 Yes Medium Moderate

P24 Male 70 Primary school 1000-3000 Yes Low Moderate

P25 Female 72 Primary school 3000-5000 Yes Medium Mild

4An exchange rate of 1 CNY=US $0.14 is applicable.

Key Themes and Related Areas

Overview

To improve theoretical clarity, the results are organized
according to the COM-B model as the primary analytical
hierarchy. Within each COM-B model component (capabil-
ity, opportunity, motivation), relevant TDF domains and
empirically derived themes are presented as subsections.
Six themes were identified that were directly related to
the 10 TDF domains and 3 COM-B components. The
10 TDF domains were “knowledge”; “memory, attention
and decision processes”; “behavioral regulation™; “skills”;
“social influences”; “environmental context and resources”;
“belief about consequences”; “belief about capabilities”;

“reinforcement”; and “emotion,” whereas TDF domains not
identified as relevant to the use of mHealth apps to support
self-management behaviors were “optimism,” “intentions,”
“goals,” and “social or professional roles and identities.”
These findings are described in more detail below using
the TDF and the corresponding COM-B model (Figure 2).
Table 2 provides an overview of the analytical framework,
summarizing the facilitators and barriers identified across
the TDF domains and COM-B components for participants,
whereas detailed theme descriptions and illustrative quotes
are presented in Multimedia Appendix 3. The complete data
analysis process, from raw interview statements to open codes
and subthemes, is provided in Multimedia Appendix 4.

Figure 2. Mapping of themes to the Capability, Opportunity, Motivation, and Behavior (COM-B) model and the Theoretical Domains Framework

(TDF).
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Table 2. Facilitators and barriers to digital self-management for older patients with depression, categorized by Theoretical Domains Framework

(TDF) domains and Capability, Opportunity, Motivation, and Behavior (COM-B) components.

COM-B components and TDF

Themes

Barriers (number of participants who
mentioned them)

Facilitators (number of participants
who mentioned them)

Capability
Psychological capability
Knowledge

Memory, attention, and
decision processes

Behavioral regulation

Physical capability
Skills

Opportunity
Social opportunity

Social influences

Physical opportunity

Environmental context and
resources

Motivation
Reflective motivation

Belief about capabilities

Belief about consequences

Automatic motivation

Reinforcement

Emotion

Disease perception and personal
experience building

Dual challenges of cognitive
function and physical limitations

Digital technology integration and
life adaptation

Dual challenges of cognitive
function and physical limitations

Access to and utilization of social
impact and support resources

Resource and environmental
constraints and facilitation

The intertwined influence of
beliefs, emotions, and motivation

Intertwined influence of beliefs,
emotions, and motivation

Intertwined influence of beliefs,
emotions, and motivation

Intertwined influence of beliefs,
emotions, and motivation

* Cognitive limitations of the disease

(n=13)

e Lack of availability awareness (n=8)

Cognitive decline (n=16)

Preference for traditional information

resources (n=7)
Not identified

Restrictions on physical functioning

(n=10)

Overprotection by family members
(n=11)

Stigmatization of mental illnesses
(n=4)

Lack of digital equipment (n=3)
Lack of stable internet connection
(n=2)

Lack of personalization of content
(n=2)

Low self-efficacy (n=9)

Stigmatization of eHealth services
(n=6)

Not identified

¢ Mood disorders (n=11)

* Perceived threat of disease
(n=7)

* Prior technical experience
(n=13)

* Not identified

¢ Perceived ease of use (n=9)
¢ Integration of technology into
daily life (n=9)

¢ Not identified

e Family support and
encouragement (n=14)

* Peer support (n=14)

* Accessibility and convenience
of medical resources (n=10)
Not identified

¢ Not identified

¢ Not identified

¢ Not identified

¢ Training and mentoring
(n=10)

* Positive feedback mechanisms
(n=8)

* Aging-friendly design (n=8)

* Providing clear operating
instructions (n=2)

¢ Not identified

COM-B: Psychological Capability; TDF:

Knowledge (Disease Perception and Personal
Experience Building)

Patients” perceptions about their disease and personal
experiences constitute the starting point for their involvement
in digital health apps. Due to a lack of accurate understanding
of emotional symptoms, some patients (n=13/25, 52%) have
a hard time understanding their symptoms and fail to connect
their condition with a disease that requires management. This

https://aging jmir.org/2026/1/€79253

cognitive bias directly influences their motivation to seek

help.

I know I sometimes feel down and bored, but I don't
know if this mood is depression, I don't think I can be

depressed. [P1]

Most of the time when I am in a bad mood, it is due to
my back pain, sometimes my back pain is so bad that
my whole body wants to die. [P3]
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This tendency to attribute depression to physical discom-
fort or life events diminishes their motivation to actively
use self-management tools. Meanwhile, 32% (n=8/25) of
the patients demonstrated a lack of awareness or skepticism
regarding the value of the app itself, which further dampened
their willingness to give it a try.

I don’t know what these apps can do for me, it feels like
just one more thing to worry about. [P2]

However, when health threats become tangible, such as a
noticeable decrease in physical function, patients’ attitudes
often shift. For instance, 28% (n=7/25) of the patients
reported that concerns about diminished quality of life could
translate into a strong motivation to improve, thereby making
them more willing to try new technological approaches.

I can’t move my feet right now and I'm very limited in
what I can do, that’s my biggest struggle and I want to
learn some ways to improve my life. [P10]

In addition, 52% (n=13/25) of patients noted that prior
experience with technology served as a valuable source of
confidence, effectively enhancing their acceptance of new
technological tools.

I have no difficulty using these apps, I use a variety of
software daily. [P4]

I am quite good at operating my phone, I already have
several software programs; more than enough. [P19]

Thus, the initial willingness to use such tools is deeply
rooted in how individuals perceive their own illness and the
technological experience they possess. However, willingness
is only the first step. When patients actually begin to use the
tools, they immediately face practical challenges shaped by
their own capabilities.

COM-B: Psychological Capability and Physical
Capability; TDF: Memory, Attention, and

Decision Processes and Skills (Dual Challenge
of Cognitive Abilities and Physical Limitations)

Even with the willingness to use such tools, the cognitive
and physical limitations of older patients with depression
often create a “mismatch” with the functional design of apps,
which constitutes a major obstacle in the adoption proc-
ess. Approximately 64% (n=16/25) of patients reported that
cognitive impairments, such as memory decline and attention
deficits, directly challenged the basic abilities required to
learn and operate new digital tools.

I'm a poor reader ... and when I use the app, the
interface is very easy to accidentally exit, I've been
taught by volunteers many times before, but I still don’t
know how to operate it. [P8]
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The brain is not very good, looking at the screen is
blurred, memory is bad, easy to forget; the cell phone
is used only to make and answer calls. WeChat is not
used. [P21]

Meanwhile, 40% (n=10/25) of the patients mentioned that
the physical symptoms of the disease itself, such as dizzi-
ness, visual impairment, and extreme fatigue, made seemingly
simple actions like “looking at the screen” and “tapping to
operate” unusually strenuous and could even exacerbate their
discomfort.

I’'m not well at the moment, I come to the nursing home
to get well, and I feel that using these will increase the
burden of my illness. [P6]

I mainly look at the computer because I think the phone
is too small for my eyes and it’s hard to look at it, it’s
hard to look at it twice with my eyes. [P23]

In contrast, several participants (n=14/25, 56%) noted that
support from family members or peers helped them continue
using digital tools despite physical or cognitive difficulties,
as assistance with operation and emotional encouragement
reduced frustration during initial attempts.

My eyes are blurry and my fingers aren’t flexible—I
almost gave up several times. But my daughter often
sits down and guides me through it step by step. In
those moments, my heart feels warm and 1 find the
courage to try again. [P25]

The above challenges that stem from the patients’ own
capabilities inevitably affect their perception of the conven-
ience offered by digital tools. Although the process of
operation is fraught with frustration, their attitudes toward
technology integration also tend to diverge.

COM-B: Psychological Capability; TDF:
Behavioral Regulation (Digital Technology
Integration and Life Adaptation)

Faced with their own ability limitations, patients show a
clear divergence in their responses to the integration of
digital technology into health management. For instance, 36%
(n=9/25) of patients noted that convenient features of apps,
such as medication reminders and simple logging, effectively
compensate for cognitive deficits, help establish routines, and
thereby lead to positive experiences.

I used to forget to take my medication all the time, but
now I have reminders to know when I should take my
medication. [P9]

It’s easy and I'd like to have more access to it. [P14]

Conversely, for 28% (n=7/25) of patients, these limita-
tions reinforced their reliance on and preference for tradi-
tional methods, which they perceived as more reliable and
comfortable.
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1 think it’s better for older people to read books than to
look at their cell phones, there is gold in books. [P2]

I like to read newspapers, I've been reading them for
more than 40 years. I'm used to it and I seldom use a
cell phone. [P6]

This variation in acceptance, rooted in individual
capabilities, habits, and comfort levels, does not exist in
isolation. It is profoundly shaped by the social environment
in which patients live, where the attitudes of family members
and peers play a crucial role.

COM-B: Social Opportunities; TDF: Social
Influences (Access to and Utilization of Social
Impact and Support Resources)

Patient attitudes toward and attempts to use digital health
tools are deeply embedded in their social networks. Positive
social influences can serve as a key factor in overcoming
self-doubt about their abilities and motivating them to learn.
Approximately 56% (n=14/25) of the patients mentioned that
encouragement from family members and the sharing of
successful experiences by peers provided important external
validation and boosted their confidence.

My wife tried it and said it was good and kept encour-
aging me to try it too. [P6]

Lao Zhuang shares his experience using the app every
day and encourages us to all try it, we all have to learn
from him. [P5]

However, this social network can also become a con-
straint. Several participants (n=11/25, 44%) described that
family overprotection not only limited their opportunities for
hands-on practice but also made them increasingly doubt
their own ability to use digital technologies independently, as
family members frequently emphasized the difficulty of these
tools.

My kids won’t let me use it, they always tell me to leave
it alone, that it’s too much trouble. [P8]

They say the techniques are too complicated and I'm
sure I can’t use them, but how do I know if I can use
them if I haven’t even tried them yet? [P15]

Meanwhile, 16% (n=4/25) of patients mentioned that
broader societal prejudices, particularly the stigma surround-
ing mental illness, could cause them to feel anxious and
ashamed even when using health apps in private.

Depression is an illness that a lot of people don’t
understand, especially within nursing homes, they talk

about you behind your back all the time. [P12]

The power of social support or hindrance ultimately
interacts with the material resources and environmental
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conditions that patients actually possess, jointly determining
whether a technology can truly be made “usable.”

COM-B: Physical Opportunity; TDF:
Environmental Context and Resources
(Resource and Environmental Constraints and
Facilitation)

Social support can improve willingness; however, if essential
material resources and a supportive environment are lacking,
actual usage remains unachievable. Approximately 40%
(n=10/25) of participants noted that a key advantage of digital
health apps lies in their ability to reduce the time and costs
associated with traditional health care access.

I have found that seeing a doctor through my phone and
not having to run to the hospital and stand in line is a
real time and money saver. [P4]

Now that seeing a doctor and making an appointment
with a doctor works on my phone, ... [P14]

However, for some patients, the inability to own a
smartphone (n=3/25, 12%) or the lack of a stable inter-
net connection (n=2/25, 8%) still constitutes a fundamental
barrier that is difficult to overcome.

I don’t have a smartphone, and these apps don’t work
at all. [P2]

Mainly because of the lack of traffic, my cell phone is
used to take and make calls, and I don’t use the other
features until I have WiFi at home. [P24]

Even after overcoming these hardware barriers, 8%
(n=2/25) of patients indicated that if the app content lacked
relevance and failed to meet personalized needs, the users’
motivation for continued use diminished rapidly. This reveals
a gap between technological offerings and the actual needs of
users.

It’s always the same content and I don’t want to use it
anymore. [P7]

There are a lot of features, but I always feel like
something is missing and the advice given to me is not
tailored to my individual situation, it would be great if
it could be adapted to my needs. [P15]

The interplay of limited resources and design barriers
created major obstacles to sustained use. The experiences
of the 3 participants without smartphones underscore that
engagement in digital self-management may be constrained
not only by individual willingness but also by access to basic
devices and connectivity. Rather than expressing resistance,
these participants described relying on family members or
institutional services for health-related support, suggesting
that digital self-management interventions should consider
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providing foundational access support and proxy-assisted
pathways for those lacking personal smartphone access.

COM-B: Reflective Motivation, Automatic
Motivation; TDF: Beliefs About Capability,
Belief About Consequences, Reinforcement,
and Emotion (The Intertwined Influence of
Beliefs, Emotions, and Motivation)

The entire process of using digital health apps is con-
tinuously influenced by a complex interplay of internal
beliefs, emotional states, and motivational levels of patients.
Approximately 32% (n=8/25) of patients mentioned that
positive user experiences, such as receiving immediate
feedback and encouragement, significantly enhanced their
sense of self-efficacy and willingness to continue usage.

Even the app is complimenting me on a job well done,
which gives me confidence to keep using it. [P13]

However, low self-efficacy and the sense of “meaningless-
ness” inherent in depression can fundamentally erode the
internal motivation to engage with such tools.

I’'m so old, I haven’t even figured out how to use an old

person’s phone, how can I possibly use a smartphone.
(P2]

When I am in a bad mood, I always feel that there is no
point in doing anything. [P3]

Furthermore, 24% (n=6/25) of patients expressed deep
concerns about privacy breaches and online fraud, reflecting
a more profound sense of insecurity in the digital age. Such
concerns may be amplified by related negative reports in
society.

I don’t dare to use it, there are too many scammers
online, in case I lose all my money. [P7]

Worried about information leakage, have to pay
attention to the privacy aspect. [P22]

Approximately 8% (n=2/25) of patients also clearly
expressed that reducing the difficulty of use through aging-
friendly design, clear instructions, and continuous training
support is crucial for building positive beliefs and motivation.

Provide training, guide us how to use it a bit, how to
deal with the difficulties we encounter with cell phone
things. For example, I don’t want this advertisement
to appear, but deleting it is troublesome. Sometimes |
can’t do it, so I go down and ask young people to click
it off. [P16]
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Discussion

Principal Findings

Guided by the COM-B model and the TDF, this qualitative
study synthesized how capability, opportunity, and motiva-
tion interact to shape the engagement in digital self-man-
agement among older adults with depression. Rather than
treating barriers and facilitators as isolated determinants, the
combined application of the COM-B model and the TDF
enabled a mechanistic understanding of why digital self-man-
agement engagement is particularly difficult to initiate and
sustain in this population. The findings demonstrate that
digital self-management engagement extends beyond issues
of technology acceptance and is instead embedded within
a complex behavioral process influenced by the perception
of the disease, cognitive and functional capacity, social
context, environmental resources, and depression-related
emotional and motivational vulnerability. Although partici-
pants generally recognized the potential value of digital tools
for mood regulation and daily management, misalignment
between individual capability, contextual opportunity, and
motivational readiness frequently limited meaningful and
sustained engagement.

Capability: lliness Perception, Cognitive
Functioning, and Functional Constraints

At the capability level, digital self-management engagement
was shaped less by isolated deficits in technical knowl-
edge and more by how participants understood depression
and evaluated their own functional readiness for self-man-
agement. Many participants did not conceptualize depres-
sive symptoms as requiring ongoing management, instead
attributing emotional distress to aging or physical discom-
fort, which diminished the perceived relevance of digital
self-management tools. This finding refines prior evidence
by highlighting that deficits in the TDF “knowledge” domain
are not merely informational but also involve inaccu-
rate symptom attribution, which undermines the perceived
relevance of digital self-management tools [65-69]. Cog-
nitive decline, fatigue, and attentional limitations further
reduced psychological and physical ability, amplifying the
effort required to engage with digital tools. However, some
participants benefited from simplified functions such as
reminders or basic tracking, consistent with evidence on
digital prompts facilitating self-management behaviors [70,
71]. In contrast, others expressed anxiety and avoidance of
digital tools, often rooted in a long-standing reliance on
traditional information sources and low confidence in their
ability to use technology. This pattern reflects deficits across
the TDF domains of “skills” and “beliefs about capabili-
ties” [72-76]. Importantly, our findings suggest that even
age-friendly interface principles may be insufficient when
depressive symptoms exacerbate cognitive load and reduce
tolerance for frustration [39,77-80]. Together, these results
indicate that digital self-management capability among older
adults with depression should be understood as a dynamic
combination of illness perception, cognitive capacity, and
functional energy, rather than as a static set of skills.
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Opportunity: Social Influences and
Environmental Resources

Social and physical opportunity conditions substantially
shaped digital self-management engagement. Consistent with
existing literature, supportive involvement from family
members and peers enhanced confidence and facilitated
behavioral initiation [81-86]. However, this study extends
prior findings by demonstrating that social support is
not uniformly beneficial. Overprotective family behavior,
described by participants as discouraging use or empha-
sizing technical difficulty, limited hands-on practice and
fostered self-doubt regarding their own capabilities, thereby
constraining sustained engagement. This nuance refines the
TDF “social influences” domain by emphasizing that only
autonomy-supportive social environments promote long-term
behavioral maintenance [87-89]. With regard to the level
of physical opportunity, digital self-management engage-
ment remained constrained by limited access to devices,
unstable internet connectivity, insufficient technical support,
and financial burden [90-92]. Beyond individual resource
limitations, participants’ experiences pointed to broader
structural gaps within the digital health ecosystem, which
have yet to adequately accommodate the intersecting needs
of aging and depression. These findings echo concerns
that poorly supported digital interventions may inadvertently
widen health inequities [93-95], underscoring the need for
system-level adaptations rather than reliance on individual-
level solutions.

Motivation: Beliefs, Emotions, and
Reinforcement Mechanisms

Motivation emerged as a central mechanism linking
capability and opportunity with digital self-management
behavior. Core depressive features, such as apathy, emotional
numbness, and reduced reward sensitivity, attenuated intrinsic
motivation even when participants cognitively acknowl-
edged potential benefits [96]. Reflective motivation was
strongly shaped by beliefs about usefulness, controllability
of symptoms, and personal competence, with early nega-
tive experiences exerting a disproportionately suppressive
effect on continued engagement [97,98]. This finding extends
traditional technology acceptance models by highlighting
how depressive symptomatology amplifies the motivational
consequences of usability failure. Conversely, positive
reinforcement, including structured guidance, supportive
feedback, and emotionally validating design, was critical
in restoring confidence and facilitating habit formation by
directly targeting the TDF domains of “reinforcement” and
“emotion” [99]. Importantly, motivation did not operate
independently: opportunity enhancements such as initial
assistance or training partially compensated for limited
capability, whereas persistent opportunity barriers nullified
motivation regardless of willingness. These interaction
patterns help explain why single-component interventions
often fail and support the use of the COM-B model as a
system-level explanatory model rather than a checklist of
determinants [100,101].
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Taken together, these findings suggest that older adults
with depression may be willing to try digital self-manage-
ment tools but often face substantial barriers to maintaining
engagement over time. Interventions should move beyond
simply increasing access to technology and instead address
the understanding of the disease, the cognitive burden,
and the emotional and motivational vulnerabilities associ-
ated with depression. Guided by the COM-B model and
TDF, strategies may include targeted psychoeducation to
strengthen illness recognition, a simplified and personalized
design to reduce cognitive load, structured onboarding and
hands-on training to support early success experiences, and
supportive feedback mechanisms to maintain confidence
during symptom fluctuations. At the system level, embed-
ding digital self-management support within primary care
and community-based mental health services, together with
basic device and connectivity support, can improve accessi-
bility and reduce avoidable disengagement. Overall, aligning
the intervention design with the lived realities of aging and
depression can offer a feasible pathway to improve sustained
use and long-term self-management outcomes.

Limitations

As a qualitative study using purposive sampling, this research
did not aim to achieve statistical generalizability but rather
sought to generate in-depth, contextually grounded insights
into the facilitators and barriers shaping digital self-man-
agement among older adults with depression. The findings
should be considered within the Chinese sociocultural and
healthcare context, and while they may not be directly
generalizable to all settings, they offer analytical insights
that could be transferable to other contexts where aging,
depression, and digital health intersect. Second, although this
study systematically collected the perspectives and experi-
ences of older patients with depression regarding mHealth
management, it did not incorporate professional viewpoints,
such as those of health care professionals. These perspec-
tives could have provided valuable insights for the clinical
implementation of intervention programs. Third, the interview
duration in this study was set at 20 to 40 minutes, con-
sidering the cognitive load and attention characteristics of
older adults with chronic conditions. Longer interviews could
have resulted in fatigue and reduced attention, potentially
affecting response quality. Although previous qualitative
studies with similar older populations have generally used
relatively short interview durations (approximately 15-35
minutes) [102-105], the relatively brief interview time in this
study may have somewhat limited the depth and richness of
the data, particularly when exploring complex experiences,
behavioral factors, and decision-making processes, and may
have resulted in some subtle or latent themes not being fully
captured.

Conclusions

This study provides a theory-informed explanation of
participation in digital self-management among older adults
with depression by applying the COM-B model and the TDF
as an integrated analytical lens. The findings highlight that
sustained engagement depends on the alignment of capability,

JMIR Aging 2026 | vol. 9 1€79253 | p. 12
(page number not for citation purposes)


https://aging.jmir.org/2026/1/e79253

JMIR AGING

opportunity, and motivation rather than on technological
availability or willingness. In particular, depression-related
cognitive and emotional vulnerability interacts with age-rela-
ted functional constraints and contextual barriers, helping to
explain why engagement is difficult to maintain in real-
world settings. These insights emphasize the importance of
designing and implementing interventions that are feasible

Zhu et al

for older adults with depression, including supports that
reduce cognitive burden, enable early success, and promote
autonomy. At the policy level, strengthening community-
based delivery pathways and ensuring easy access to basic
digital resources may help prevent the widening of mental
health disparities as digital care strategies continue to expand.
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